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MPOEKTUPOBAHWE, MPOM3BOACTBO, MOCTABKA, CTPOUTEJIbCTBO «MOA KITHOY»
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» 0 KomnaHuu

Komnauma «MmppoTex UHMXKNHMPWHI», OCHOBaHHaA B
1998 roady, BXOAWT B COCTaB MeXAyHapOZHOW rpymnmbl
komnaHu «Water Group».

000 «ImgpoTex WUHXMHUPUHI» ABNAETCA OAHOW U3
NNANPYIOLNX KOMMAHWUIA NO UHXWUHUPWHIY U U3roTOBJIe-
HVI0 BOLOMOArOTOBUTENIbHOIO 060PYAOBaHNA Ha TEPPUTO-
pun CHT.

OcHoBHas AeATeNIbHOCTb KOMMaHUU Cd)OKyCVIpOBaHa Ha
peweHnn I'IpO6J1€M NOAroTOBKM TEXHOMOTMYECKOW BOAbI,
npon3BoACTBe BOAblI NTbEBOro KavyecCTtBa, O4YNCTKE NPOn3-
BOACTBEHHbIX CTOYHbIX BOA, CO34aHUN 3aMKHYTbIX LNKNOB
BO}J,OCHa6)KeHI/IF| N OXnagnTenbHbIX KOHTYPOB.

B paboTe komMnaHuy NpeBanvpyeT MHAMBMAYaNbHbIA NOAXO[ K PeLUeHI0 TEXHOMOrMYeCcKmx 3agay no BOAONOAroToBKe 1 peasnu-
3aLMA NPOEKTOB «MOJ KAKOU», BKNOYaA MPOEKTHbIE, CTPOUTENbHbIE, MOHTaXHbIe 1 MyCKOHanaaouHble pabotbl (EPC KOHTpaKTbI
engineering, procurement, construction).

000 «'mapoTex UHKNHNPUHI» MeeT CBON MHXXEHEPHbIW LIeHTP 1 MPOV3BOACTBEHHDIN KoMMieKc. [pon3BoACTBO BKIOYaeT
B ce6s c60POUHbIe LieXa BOAONOArOTOBUTENIBHOMO 060PYA0BaHMA, MONMMEPHbBIX U3, CBAPOUHbBIE LieXa, LIeX MeXaH1UYeCKow
06paboTKK, CKNapckre nomeLleHus. Npor3BoACTBEHHbIE MOLHOCTY NMO3BONAIOT BbIMOMHATL BECh LMK PabOoT 1 BbINYCK rOTOBOW
NpPOoAyKLMK, YTO 3HAUMTENIBHO CHXAET CTOUMOCTb 060PYL0BaHMSA, HEOOXOANMOTO ANA PELUEHNA TEXHONOMMYECKUX 3ajau.
NHKeHepHbII LIeHTP — OZiHa 13 BaXKHENLLNX COCTaBNALMX KOMMaHUN — CGOPMMPOBAH 13 BbICOKOKTACCHbIX OMbITHbIX CreLma-
JINCTOB, COCTOWT W3 TEXHONIOMMYECKOro OTAeNa, NMPOEKTHO-KOHCTPYKTOPCKOro OTAeNa, OTAena aBTomatu3auumM npoLeccos,
XMmnyeckor nabopatopun.

CrneuranncTbl KOMNaHUN PErynapHO MOCELLAIOT KPyMHeWLWe MeXAyHapoAHble BOAHbIE BbICTaBKM U KOHIPeccChl, B pamKax
KOTOPbIX MPOBOAATCA CEMUHAPbI Y TPEHVHIY C U3BECTHBIMY MMPOBBIMU CMeLMancTamMmm. 3To MNO3BOSAET HaM ObiTb B Kypce
HOBbIX AOCTUKEHUI B TEXHONIOTMAX Y MPUMEHATD MepefoBO OMbIT B CBOMX MPOEKTax.

Hannuvne ceptndumkatoB M nuuLEH3Nit NO3BOSAET Ha Goee BbICOKOM YPOBHE BbIMOSIHATL MPOEKTbl, a Takxe Mo3BonAeTr
paboTatb ¢ 6onee WNPOKUM KPyroM NpeanpuaTuii.

WHTEHCMBHOE pa3BUTME MPOMBILLIIEHHOCTU 1 SHEPTeTUKM, CENbCKOro Y KOMMYHANIbHOTO XO3AINCTBa, POCT BOAOMNOTPeONeH s,

BO3pocLlune Tpe6OBaHI/IF| K KayecCTBy BOAbI O6yCHaBJ1VIBaPOT MCNoJib30BaHMe COBPEMEHHbIX TEXHOJOMMIA BOLOMNOArOTOBKM, KOTOpble
obecrneunBatoT PaunoHanbHOE NCNOJIb30BaHME BOAHbIX 1 SHEPropecypCcoB, HAAEXKHOCTb, MPOCTOTY B MOHTaXe 1 3KCrjlyaTaunin.

MNoproTtoBKa K OTrpy3Ke yCTaHOBKMN O6paTHOI’O ocMoca
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» TexHonorum

B 3aBMcMMOCTM OT KayecTBa WCXOOHOW BOAbl U Tp66OBaHVIVI K
OUYULLEHHOW BOAE KOMMaHuA cnoco6Ha ycnewHo npuMeHATb BCe
coBpemMeHHble BOAOOUYNCTHblIE TEXHONOTNIK:

06paTHbIl 0CMOC M HaHOPUABbTPaLMA /1A NOJTYYEHNA YacTny-
HO 06eCCONeHHOM 1 yMArYeHHON BOAbI. TexHonorna obpaTHoro
ocmoca He TpebyeT noTpebneHna 60bLIOro KONMYeCTBa peareH-
TOB (KMCNOTa, LLenoyb) 1 ABAAETCA HeMpepbiBHbIM MPOLLECCOM;

ynbTpadunbTpaumna ana YAaneHUA B3BELUEHHbIX BeLecTB,
CHVXKEHWA MYTHOCTW, COAEPXaHUA OpraHMYecKknx BeLecTB
(cHuxeHne okncnaemoctu, XIMK, BMNK u 1. 4.). YnbTpadunbtpauma
ABnAeTcA Hanbonee 3GGEKTMBHBIM TEXHONOMMYECKM NpoLiec-
COM OCBET/IEHUSI BOAbl U MOArOTOBKW MUTATESIbHOW BOAbl AJ1si
HaHOdUNbTPaLUMK, 06PATHOrO OCMOCA, MOHHOFO 0bMmeHa. [locTu-
raloTcA MnokasaTeny KauecTBa MNMUTaTeNbHOM BOAbl: MYTHOCTb YcTanoeKa ynbTpadunbTPaLK
meHee 0.1 NTU, nHpgekc nnotHoctn ocagka SDI (15 MyuHyT) meHee
3.0. Takxke npu ynbTpadunbTpPaLUN CHUXKAETCA COAepKaHue
BMPYCOB 1 6aKTepuii Ha 4 1 6onee NopALKa, a OKNCIAEMOCTb Ha
65 % 1 6onee, YTO B KOHEYHOM UTOTe CKA3blBAETCA Ha CYLLECTBEH-
HOM yBenMyeHUn paboTocnocobHOCTN MeMOpPaHHbIX S1eMEHTOB
1 NOHOOBMEHHbIX CMOJT;

3MEeKTPOAEeNOHN3aLMNA B KayecTBe afbTepHaTuBbl GuIbTpam
cMewwaHHoro aencteua (OCH). OTa TeXHONOrMA KOMOMHMpPYeT
3NeKTPOAManu3 1 WMOHHbIA 0bMeH W npedHasHayeHa AnA
rnyb6oKoro o6ecconmBaHmsa BOAbl B SHEPreTUKE, SNEKTPOHNKE
n papmaueBTUYECKON MPOMbIWAEHHOCTU. [aHHaA TexHono-
rMa no3BonAeT Nosyyatb BOAY C YAeNbHbIM CONMPOTUBIEHNEM
18 MOM 1 He TpebyeT MCNONb30BaHMA KUCIOT U LWENoYen.
000 «mpgpoTex UHXKMHMPUHIr» obnagaeT ctatycom Master
Service Provider, nonyyeHHbIM OT nvaepa B 061acTv Npor3Bog-
CTBa 00OPYAOBaHWA AN SNEKTPOAEMOHM3AUMM  KOMMaHUK
lonpure / Siemens. 9 MHXeHepOB KOMMaHMK NpoLn cepTrdurKa-
LMo MO 3TOWM TeXHOMOrMK 1 obnagatloT NPaBoM Ha obyyeHue K
npenocTaB/ieHne cepBrica AaHHOTO 060PYAOBaHNA.

Hapﬂny C3TUM KOMMaHUA aKTUBHO NMPUMEHAET N KnaCcCnyeckne TexHo-
NOrnn BOAOOUYNCTKI:

peareHTHas 06paboTKa Kak 1CXOAHOW Boabl AnA 3bPeKTNBHOM
dunbTpaumm (koarynauma n Gnokynauma), Tak Y OUYULLEHHOW
BOAbI 419 UHIMOMPOBAHMA NPOLIECCOB KOPPO3UM 1 GaKTepuumg-
HOV 06PabOTKMN B MECTAX MCMOJIb30BaHNA OUYNLLEHHOW BOAbI;

MexaHmnyeckasa GunbTpaumsa C UCNOb30BaHNEM CAMOMPOMbIB-
HbIX GUNbTPOB, GMILTPOB C 3€PHUCTON 3arpy3KoN;

AeKap6oHu3aLUvA BoAbl 1)1 yaaneHns cBO604HON YrieKmcio-

Tbl NYyTEM «OTAYBa»; YcraHoBKa copbunmn

MOHOOGMEHHbIe TeXHONOrMM OT MPOCTENLIEro YMAryeHus,
MOrIOWEHNA OpPraHvKKM, CENeKTUBHOrO YyAaneHUs WOHOB [0
rnybokoro obecconvBaHvsa 4iA NOSlyYeHNUA NUTaTeNbHON BOAbl
[NA KOT/IOB OT MaJioro 40 CBEPXBbICOKOTO aBNeHMs, a Takxke AA
3M1eKTPOHHON 1 PpapmaLeBTUYECKON NPOMbILLIEHHOCTU. Komna-
HUA VMMeEeT OMbIT peanu3aunm MPOEKTOB 06ecconmBaHuA Mo
TexHonorum Puropack (3a>kaTble cnow);

XuMnyeckoe n/unu mnkpo6uonornyeckoe o6esBpeknBaHme
NPOU3BOACTBEHHbIX CTOKOB C MOCHEeAyLen MexaHN4eCcKou,
LEHTPOOEXHOW WAV  rpaBUTaLWOHHOW  GunbTpauven ans
nosly4yeHuns Wwnama ¢ BAaKHOCTbio Ao 30 %.

MexaHnyeckue GunbTpbl




> [lpoekTupoBaHue

KTHO-KOHCTPYKTOPCKNIA OTAEN ABAAETCA CTPYKTYPHbIM noapasaeneHnem 000 «fmapoTex UHXNHNPUHIY, Lieflb KOTOPOro
BbIBOZ, NPEANpUATUA Ha 6onee BbICOKUI YPOBEHb Pa3BUTISA, NOAbEM KauecTBa BblMyCcKaeMoln NpomyKLmn.

OcHoBHble 3aaauu n pyHKUMN oTAena:

| ° I'IpOBe,qem/Ie npeanpoeKTHbIX pa60T.
= PTG I A ST T e — '

P TS T T YA TE T L T PPNy ST OO M TP T T » MoaroToBKa NCXOOHbIX AaHHbIX, MAaTEPVANOB 1 3ajaHNIA Ha
NPOEKTUPOBaHYe A AOrOBOPHbIX PaboT.

5

o OpraHn3auyis BbIMOSHEHVS MPOEKTHbIX PaboT, BHYTPUMPO-
M3BOACTBEHHBIV KOHTPOJIb KauecTBa NMPOEKTHbIX peLLeHNi
1 HOPMOKOHTPOJIb MPOEKTHON AOKYMEHTALMUN B COOTBET-
CTBUM C AENCTBYIOLMMI HOPMamK, MpaBuiamu, rocyaap-
CTBEHHBIMU 11 MEXAYHAaPOAHBIMM CTaHAAPTaMu.

BENRIFGRARRE

o KauecTBeHHOe BbINOJIHEHNE MPOEKTHO-KOHCTPYKTOPCKMX
pabor.
» YyacTve B pacCMOTPEHNM 3aKOHUEHHBIX MPOEKTHbBIX paboT

y 3aKa3uuka, B OpraHax rocyJapCTBEHHOro Hapasopa u
3KCnepTr3bl

N hEE AN ARANE &

= o 3alWmTa MPOEKTHbIX PelleHNn neped 3aka3uumkoMm, B
s ugasgean opraHax rocyapCTBeHHOro Hafi30pa 1 3KCnepTu3bl.

» Mopgenb yyacTka BOAOMOArOTOBKMN METanNypruyeckoro KombrHata

OTpaen 3aHMMaeTcA pa3paboTKol 1 NPOEKTVPOBAHMEM CUCTEM BOLOMOATOTOBKM 11 OUMCTKYM CTOUHBIX BOA Af1A Pa3fIMUHbIX OTpac-
neii NPOMBILNEHHOCTN: METANIYPrnyeCcKoii, NLLEBOI, SHEPreTNYeckoi, bapmaLeBTUYeCcKo 1 NPOYMX.

VHavBrayanbHbii NOAXOM CNELMUANMCTOB OTAENA K KaXXA0MY 06beKTy Nnpu NPOEeKTYPOBAHMM MO3BOAET MOYyYaTb YHUKaNbHOE
060pyaoBaHne, Havboee TOUHO COOTBETCTBYIOLLEE MOTPEOHOCTAM 3aKasuyKa.

Hawa rpynna cneuvannctoB pa3pabaTtbiBaeT KOHCTPYKTOPCKYIO M MPOEKTHYI AOKYMEHTALMI0 CUCTEM BOAOMOArOTOBKU MO
nepefoBbIM TEXHONOMMAM OYMCTKN BOAbl. HaMu 6binv pa3paboTaHbl YHIKabHble, OTBEYatoLL e MUPOBbIM CTaHAAPTaM, CUCTEMbI
MeMO6paHHOro pasaeneHuns 06pPaTHO-OCMOTUYECKUMN MOAYAMM.

B pe3ynbTaTte ocBOeHUA NHXeHepHol TexHonorun UF, nepen otaenom BO3HMKNAA 3afa4a No pa3paboTke NpHUMIManbHO HOBbIX

KOHCTPYKTOPCKMX PeLleHnr, BIOCNeaCcTBnn peann3oBaHHbix B npoektax ana OAO «AMK» r. Anuesck, 3A0 «A30B3JIEKTPO-
CTAJTb» r. Mapuynonb, OAO «<MMK» r. MarHUTOropck.

» Mopenb Liexa BOAOMNoAroTOBKM
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MNepBoii pa3paboTKoi oTaena 6bina AOKYMEHTaUMA Ha KOMIIEKCHYHO
YCTaHOBKY XVMMBOAOOUYMUCTKM MPOU3BOAUTENbHOCTBIO 320 M3/4 no
UF-dunbtpaty 1 120 m3/u no nepmeaty ana OAO «<AMK» r. AnueBck.

[na obecneueHnNs HagneXallero KauecTBa MPOEKTHbIX pa6oT
NPy NPOeKTUPOBaHNN NCMOJb3YIOT COBPEeMeHHble MeToAbl napa-
MeTPpUYECKOro TPeXMepHOro MOAEenupoBaHMA, YTO No3BonsAeT
€OCpefoTOoUNTbCHA Ha pa3paboTKe TEXHUYECKNX PeLleHIil, a He Ha
yepueHun.

Kpome Toro otaen Beaet paboTbl Mo pa3paboTKe NpPeanpoeKTHON 1
NPOEKTHON AOKYMEHTALMM COBMECTHO C TEXHOOMMUYECKM OTAEIOM
KOMMaHUM 1 NPOEKTHBIMU UHCTUTYTaMMU.

I "IlIIII
sl

COBMECTHO C TEXHOMOrMYeCcKM OTAENIOM KOMMAaHUN MPOEKTHO-
KOHCprKTOpCKVII7I oTaen seget pa60Tbl, HanpaBfeHHble Ha yHVId)I/IKa- » Llex NoAroToBKM NOANUTOYHOW BOAbI
LMI0 1 CTaHAapPTU3aunio NPOoeKTnpyemoro o6opy,q03ava, 4YTO NO3BO-
NAeT coKpallaTb BpeMs Ha BbIMOJIHEHME MPOEKTHON U KOHCTPYKTOpP-
cKom AOKYMEHTaLnn Ana HOBbIX 00bEKTOB.

MoBblweHne KBanndUKaLUM COTPYOHUKOB MPOUCXOAUT 3a CYUéT
obmMeHa OMbITOM BHYTPY KOMMaHuu. lepuoamnyeckn opraHmsyoTcs
Bble3/ibl MONOAbIX CNeLManNCcToB OTAeNa Ha AeNCTBYOLME OObEKTbI 1
BbICTaBKM. OMbIT 1 3HaHWA, NPUOBpPeTeHHbIe TaknM 06pa3om, Cnoco6-
CTBYIOT Pa3BUTMIO TBOPYECKOI MbICSIN KOHCTPYKTOPOB 1 MPOEKTaHTOB
1 NO3BONAT M36eratb BO3MOMXHbIX OWIMOOK NPV MPOEKTUPOBaHNUN
obopygoBaHus.

» KomnnekcHasa cuctema BOQOMNOArOTOBKM




» [lpeumyyectsa

Mo cpaBHEHWIO C TPaAMLMOHHLIMK Crnocobamy OUUCTKM
ynbTpadunbTpaLums MMeeT MHOXECTBO NPENMYLLECTB:

YnbTpadunbTpauma ABNAETCA HAOEXKHOW 3aluTon OT
MWKPOOPraHN3mMOB 1 YacTuL.

KauecTtBo dpunbTpaTta He 3aBUCUT OT KauyecTBa NojaBaemon
BOAbI.

YnbTpadunbTpaumsa cnocobHa OUNCTUTL BOLY OT MaToreH-
HbIX MKPOOPraHW3MOB, YCTONUMBBIX K XJIOPY.
KoHueHTpaT, noasnaowminca B npouecce ynbtpadunbrpa-
LMK, COCTOMUT NINLLb M3 NpUMeceit. KonmuecTBo BO3HMKLLIErO
0CafKa 3HAUUTENIbHO HWPKe, YeM Mpu 0OblYHbIX MeTodax
OUUCTKM.

KoMnaKTHOCTb CUCTeMbI MO3BOMAET CIKOHOMUTb MPOU3-
BOJCTBEHHbIE Niowaan 1 obnagaeT 6onbluei SproHoMmny-
HOCTbI0, YeM CUCTEMbI OObIYHON OUNCTKM.

Mpouecc ynbTpadunbTpaLmm erko aBToMaTU3nMpyeTcs.
Mocnepytowme 3Tanbl 0UNCTKM ByayT 6onee 3pdEKTUBHDI,
MOCKOJNIbKY MpPaKTUYeCKM BCe B3BELUEHHble BeLLECTBa
yAanaTca B npouecce ynbtpadunbTpaumm.

3aTpaTbl MO MCMOMb30BaHUID METOLOB HaHOGUNbTPaLMK
UM OBPATHOIO OCMOCA 3HAUUTENIBHO CHUBATCA, T. K.
CKOPOCTb MOTOKa B CMCTeMax OyAeT Bbille 1 ouncTKa byaet
npousBefeHa Npyi MeHbLUMX SHeprosaTpaTax.

WcnbitaHne nunoTHon yctaHoBku UF

>  Ynbrpadunorpauus

YCTaHOBKM ynbTpaduibTpaLmm NpUMEHSIOTCA AnA OCBET-
NEHVISA 1 OUMCTKM BOAbI 13 JIIOOOrO NCTOUHMKA: CKBAXIHA,
MOBEPXHOCTHbIM WCTOUYHUK, [OOYMCTKA MUTHEBOMN BOAPbI,
CTOYHbIE BOfbI.

YnbTpadunbTpaums sBAsSeTcA Havbonee 3GPeKTUBHbBIM
TEXHONOTMYECKUM MPOLIECCOM MOArOTOBKM MUTATENbHOM
BOAbl AN HaHOGUbTPaL MK, 06PaTHOrO 0CMOCA, MOHHOFO
obmeHa. YnbTpadunbTpauumsa, Kak NpoLecc npeasapuTesib-
HOI OUNCTKM, MpeacTaBnaeT cobon HaaexHbIn 6apbep ana
MUKPOOPraHU3MOB 1 YacTuL,.
TexHonorua ynbTpadunbTpauyum MO3BOAAET  yAanATb
B3BELUEHHble BeLEeCTBa, CHMXaTb MYTHOCTb, COAepaHue
opraHuyeckmnx Bewects (cHUXeHne okucnaemoctu, XMK, BMNK un
T. A.). JocTuraloTcs nokasaTeny KauyecTBa OUULLEHHON BOAbI:
myTHOCTb MeHee 0,1 NTU, mHpgekc nnoTtHoctn ocagka SDlys
MeHee 3.0, CHUXKeHMe CoLepKaHUa BUPYCOB 1 GaKTepUii Ha 4 1
6onee nopaaKa, CHKEHUE OKMCNAeMOCTU Ha 65 % n Gonee.
YKazaHHble npermMyLLecTBa B KOHEYHOM MUTOre CKa3blBaloTCA Ha
CyLeCTBEHHOM yBenMyeHun paboTocnocobHoCcTn obpaTHO-
OCMOTMYECKMX MEMOPaHHDBIX 3/IEMEHTOB.

YnbTpadunbTpaynoHHble MeMm6paHbl — 3TO MOAynn, copep-
Xallime HeCKOSIbKO TbICAY KanuaiapoB C BHYTPEHHUM Avame-
Tpom 0,7-1,0 Mm. MaTepuan Kanunnapos — nonnadupcynbdoH
co cneumanbHbiMu po6aBkamm (PES). 3To rugpodunbHbIn
MaTepuas, yCTONUYMBBIA K HAaClIOEHNIO OPraHNYecKkoro ocagka.
Mnowaab ¢bunbTpaumm ogHoro moayna — ot 30 go 70 m2.

MoTOoK ABMXKETCA N3HYTPY HapYXy, T. €. MofaBaemas BoAa npore-
KaeT BHYTPUW Kanuniapos, a GUnbTpaT BbIXOAUT Hapy»Ky CKBO3b
nX CTeHKN. BO3MOXXHO 1 06paTHOE HanpasneHre unbTpauun.
YnbTpadunbTpaynoHHble MeM6paHbl pa3paboTaHbl crneuu-
anbHO ANA yfaneHua B3BeLleHHbIX YacTul. Boga noa aasneHvem
npoTeKaeT CKBO3b MeMOpaHy M 4YacTuubl OCTalOTCA Ha ee
NoBepPXHOCTU. M3-3a HebonbLLOro pa3mepa nop MembpaHbl Bce
B3BeLUeHHble TBepAble YacTuLbl, BKIOYaA MUKPOOPraHM3mbl,
3pdeKTMBHO yaanaTca u3 BoAbl. MOCKONbKY Takme yacTuLbl
CO3[at0T OCafOYHBbIN CNIO Ha MOBEPXHOCTY MeMOpaHbl, Hanpas-
NneHve NoToKa BOAbl Mepuoauyeckn nmeHsaetca (obpaTHas
NPOMbIBKa), YTOObI YAANUTb STOT C/ION.

YnbTpadunbTpauyma — 3TO OfHa M3 JyYlUMX TEXHONOrUN
noaroToBKU NUTbeBON BoAbl. [loka3aTeNbCTBOM 3TOMY ABAAETCA
TOT aKT, UTO EXXerofHbI NPUPOCT 06bEMOB BOfbl, 06paboTaH-
HOW MEeTOAOM ynbTpadunbTpauum, CoctaBnaeT NnpumepHo 25 %.

YnbTpadunbTpaLMoHHble 610Kn
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[axe paccmaTpuBas TONbKO OAHY 13 obnacTeil NprYIMeHeHVs MeMbpaH — 06paboTKy BOA, MOXKHO CAieNlaTb BbIBOA, UTO NPUMEHeHMe
MeMOpaH MOCTOAHHO U ObICTPO pPacTeT. BHe 3aBUCMMOCTM OT peluaemori NpobsiemMbl MeMbpaHHbIE YCTAHOBKM CMOCOOHbI M3BNeYb
uncTyto Bofy M3 NobOro BOJHOrO MOTOKa. TeM He MeHee 3Hepro3aTpathl, PUCK 3abuBaHWA MemMOpaH (3aunMBaHKs), a Takxe
CTOMMOCTb CaMix MEMOPAH OCTaOTCA NPENATCTBUAMU A KX 60/ee LWWMPOKOro pacnpocTpaHeHns. OfHAKO 3TV MPUYMHbI HAUMHAKOT
TepATb CBOIO aKTyanbHOCTb. BbicTpoe pa3BuTre pbiHKa MeMOpaH ocBeTNIEeHNs, Habnoaaemoe ¢ 1995 r., 06bACHAETCA MOBbILLEHNEM
3G dEeKTVBHOCTY UX PabOTbl, @ TaKKe CHYXKEHNEM X CTOVIMOCTMU.

ynbrpacbwanpaumn NMOCTENEHHO 3aMeHAET TpaaUUMOHHbIE CUCTEMbI OCBET/IEHNA B NPON3BOACTBE NUTLEBOWN NN TEXHNYECKOWN
BOAbl N3 ﬂpVIpO}J,HOVI nnn O60pOTHOVI BOApbl, a TaKXe B npep,BaleTeanoﬁ o6pa60TKe BOAbl AN1A OCMOTUYECKUX CUCTEM.

» [lpumeHenne

MpousBoacTBO NUTbEBOI BOAbI. YNbTpadunbTpaumsa MOXeT ObiTb
1cnonb3oBaHa Kak A/ OAHOYPOBHEBON 06paboTKM OTHOCUTENIbHO
YNCTbIX BOZ, TaK U B KOMOMHaLMKW CO CTaAnAMM Koarynaumm, oTctansa-
HKA, OCBETNEHNA UK dnoTauunu.

O6ecconuBaHne WIN NOBTOPHOE UCNOJIb30BaHWe BoA. YunTbiBas
BbICOKOKaUYeCTBEHHble pUr3MYecKme XapaKTepUCTUKM MOyYaeMoro
nepmeara, YCTaHOBKM ynbTpadunbTpauum MOXHO pPeKOoMeHAOBaTb
Kak MpeanoyTUTeNlbHOE TeXHMYeCcKoe pelleHre pAnAa  YAaneHus
3abumBatoLwyx MembpaHbl YacTyL, Nepes nogayeli Ha ycTaHoOBKY obpar-
Horo ocmoca. lNepBoe WnpoKoe NpuMeHeHre B 06paboTKe CTOYHbIX
BOA ynbTpadunbTpaLyMoHHble MemOpaHbl Hawnm B 06nacTy NoBTOp-
HOrO UCMOJIb30BaHMA FOPOACKNX CTOYHbIX BOA B MPOMbILLIEHHOM
ceKTope, ANA NonvBa u T. 4.

CTouHble Bogbl — MEMOPaHHbIN 6riopeakTop. B MembpaHHbIX 6rono-
ruyeckmx peakropax (MBP) ncnonb3ytotca Kak MembpaHbl C BHYTPeH-
Hell NOBEPXHOCTbIO GUAbTPALIK, TaK U NMOrPyXHble MembpaHbl. MBP
ABNATCA 3PPEKTMBHBIM TEXHNUECKUM PeLUEHNEM AJiA 06paboTKM
FOPOACKMX CTOUYHBIX BOJA, MPOMbILLIEHHbIX CTOYHbIX BOA MUWLLEBON
W LENMOI03HO-6YMaXKHOW MPOMBbILLIIEHHOCTU.




Mem6paHHbI 610K YCTaHOBKM 06paTHOro 0CMoca

> YctaHoBKM 06paTHOro ocmoca HT-RO

» [lpumeHeHne

YCTaHOBKM OOGPaTHOro OCMOCa MPUMEHSIOTCA A nonyye-
HWA YaCTUYHO 06eCCconeHHo Boapbl.

OG6paTHbIl 0CMOC ABNAETCA 3POEKTUBHBIM TEXHOOTNYe-
CKVM NPOLIECCOM MOJyHYeHMUs YacTUYHO 06eCCoNeHHOM Bobl
[J15 3aMONHEHUA Y NOAMUTKN KOHTYPa OX/IaXKAeHUA, MOANUT-
KM MapoBbIX KOTIOB, [JIi TEXHOJOMMYECKMX MPOLIEeCCOB
NPeanpuUATUA  PasfIMUHbIX OTPacien MPOMBILLIEHHOCTY,
noy4YeHns n/unm JOOUNCTKN NUTLEBOW BOAbI U TEXHONOTU-
yecKo Bofbl NPeanpysTUA MULLEBOI NMPOMBbILLIEHHOCTH.

OBvKyLen cunort 06paTHOro ocMoca ABNAETCA MPUIIOKEH-
Hoe BHeLIHee AaBneHune. Konnuectso sHeprum, Tpebyemoe
Ana 06paTHOOCMOTMYECKOrO pasfeneHuns, NpAMoO Npornop-
LIMOHaNbHO COMTIECOAEPXKaHMIO pacTBOpa.

Yem bonblue conecopepx aHue, Tem 6onblie yaeNbHbI Pacxof SHeprumn Ha nonydeHve obecconeHHom Boapl. Hanbonee adpdek-
TUBHO MpPUMEeHeHVe 06paTHOro oCcMoca Npw ConecofepkaHnn NCXOAHON Boabl bonee 500 mr/n. B pe3ynbTate NpoxoxaeHua
NCXOAHO BOAbI BAOb MEMOpaHbl 06pasytoTcsa ABa MOTOKA: OfMH, NPOoLUeLnii yepes MeMbpaHy — nepmear (YacTuyHo obecco-
NeHHaA BOa), N OCTaBLUAACA YaCTb — KOHLIEHTPAT (CKOHLIEHTPUPOBaHHDIN PacTBOP NCXOAHbBIX CONeNn).

[na npepoTBpalLeHns BbiMaZleHys NIoXo PacTBOPKMbIX CONEN Ha MOBEPXHOCTU MEMOPAH 13 NOTOKA KOHLIEHTPATa B CXOLHYIO
BOAY [O3VPYIOTCA WMHMMOMTOPLI. [nA npefoTBpalieHns MUKPOBUONOrMUYECKOro 3arps3HEHWs MOBEPXHOCTM MembpaH B

NCXOAHYI0 BOZY AO3UPYIOTCA Griounapl.

MpoueHT un3BneveHnA nepmeata Bapbupyetca oT 30 %
(Mopckoe obecconmBaHue) ao 80 % (onpecHeHue cnaboco-
neHbix Bof). [ina yBennyeHnsa Bbixoga nepmeata Heobxoau-
MO MCNOMb30BaTh JOMOMHUTENbHbIE YCTAHOBKM 06paTHOrO
0CMOCa Ha KOHLeHTparTe.

InAa 3dbeKTMBHON 1 NPOJOMIKMTENBHO PaboTbl YCTAaHOBKM
06paTHOro 0OCMOCa U3 UCXOAHO BOAbI AOMXKHbI ObITb YAane-
Hbl B3BELLEHHbIE BELLECTBA, KONIOUbl, CUSIbHbIE OKNCIINTE-
nu. MosTomy ncxoaHas BoAa JOMKHA NPOWTN NPEAOYNCTKY.
MpoeanbHbIM pelleHneM NpefoUnCTKN SBMSIETCA UCMOMb30-
BaHVe TeXHONOrU ynbTpadunbTpaumm.

Bblcokoe KayecTBO nuTaTeNIbHOWM BOAblI B KOHEYHOM UTOre
CKa3blBaeTCA Ha CyWeCTBEHHOM YyBeINYEHNN pa60Tocno—
Cco6HOCTU MEM6paHHbIX SNeMEeHTOB, YyBeNMYeHUN CpPOKa
SKcnNyaTaunn, COKpalleHUn skcnyaTaMMOHHbIX 3aTpar.

CoBpemMeHHble 06paTHOOCMOTUYECKIE MeM6paHbl 113roTaBNu-
BAlOTCA 113 NONNAMUAHBIX MaTepuanos. LLIpoknii cnekTp TMNos
MaTepuranos 1 cnocoboB 1X NoyyYeHNa NO3BONAET MPUMEHATb
60nbLUOI ACCOPTUMEHT 06PATHOOCMOTMYECKMX MEMOPaH:

CENneKTMBHOCTb BapbupyeTca oT 85 % (HaHodUNbTpauKmaA)
80 99,8 % (onpecHeHMe MOPCKOWM BOAbl M 3aCONEHHbIX
NPOMBbILUNIEHHBIX CTOKOBY);
paboyee  paBneHve  Bapbupyetca  oT 4 6ap
(HaHOGMNBTPaLUA) oo 80 6ap (MopcKoe obecconvBaHme);
C He3apsKeHHON MOBEPXHOCTbID M C  YBeNMYEHHbIM
cneicepom Ans Bog ¢ 60SbLIMM COAEP>KaHNEM OpraHmye-
CKUX BeLLecTs.
ACCOPTUMEHT MeMOpaH 1 KX KOHOUryprpoBaHMe MO3BONAIOT
JOCTUraTh NPaKTUYECKK No6bIX Tpebyembix NoKa3saTenen obecco-
NeHHO BOAbI 13 N0H6Oro CONeBOro KauecTBa UCXOAHOW BOADI.

YcraHoBKa OGpaTHOI’O 0CMOCa B TEMIMYHOM XO3ANCTBE

YcraHoBKa O6paTHOFO 0OCMOCa Ha MeTanlyprnyeckom KOMOVHaTe

© MuapoTex UHxuHupuHr http://hydrotech-engineering.com
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> YctaHoBKu 06paTHOro ocmoca HT-RO
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» [penmywecrsa

Mo cpaBHeHWIO C TPagMLUMOHHBIMK Crnocobamy obecconnBaHus
06pPaTHbIN OCMOC VIMEET MHOMXECTBO MPENMYLLECTB:

+ He Tpebyer noTpebneHns 6GONbLIOrO KOMMYECTBA PeareHToB
(Kncnota, Wwenoub).

o flBRAeTCA HeMpPepbIBHLIM MPOLIECCOM.

© KOMMNaKTHOCTb CUCTEMbl MO3BOMIAET COKOHOMWTb MPOU3BOA-
CTBEHHble Myowaan 1 obnagaet 60osbliueil 3proHOMUYHOCTbIO,
uem Apyrme cuctembl 06ecconmMBaHus.

o [pouecc MoXeT 6bITb NIerko aBTOMaTV3MPOBaH.

° lneanbHoe pelleHue Mo OMPECHEHUIO CIIOXKHbBIX MO CONEBOMY
cocTaBy BOA.

o Ypo6HbIA cnocob nosyyeHus NTaTeNbHON BOAbl AN METOAOB
rnyboKoro o6ecconuBaHusA: 3NeKTPOAEMOHM3aumy, GUnbTPOB
CMELLAHHOTO AeiCTBUS.

. CTaHAapTHbIe ncnonb3yemble  KOMMOMEKTywWwmMe no3sonAlT
JIErKO PEeMOHTUPOBATb, PEKOHCTPYMPOBATb W YBEJINYNBATb
CNCTEMDI.

Bce cucTembl 11 yCTaHOBKM pa3pabaTbiBaloTCA TONbKO MHAUBUAYaNb-
HO, YTO TMO3BOMIAET W3rOTOBUTb KOMMIEKCbl BOAOOUUCTKUA W
BOJOCHA0XEHUS N06OI CIOXKHOCTY 1 NPOVN3BOANTENIbHOCTH.

TexHonorvs 06paTHOro ocMmoca no3BosisieT CHUXKaTb obLee coneco-

[eprkaHue, cofiepaHre OpraHMYyeckmx BeLlecTB (MoYyTy MonHoe
yaaneHue okncnaemoctu, XIMK, BMNK v 1. a.).

» OTrpy3Ka MembpaHHOro 6110Ka ycTaHOBKM HaHO(W



> [lekap6oHu3auma

Jekap6oHM3aTOpP NMpPUMEHAETCA B CXeMax BOAOMOATOTOBKM, KOrAa M3
obpabaTbiBaeMoli BOfbI HEO6XOAMMO YAANNTb CBOOOHYIO YINEKNCNIOTY.

Hawa KomnaHus npou3BoavT AeKap6oHW3aTopbl U3  MNOMVIMEPHbIX
MaTepuranos (NonunponuneH) C NpYMEHEHUeM MOAMMEPHbIX Hacafok
(konbua Manna), uyto obecneunBaeT 3GPEKTVBHYIO PabOTy U HaZEXHYI0

SKcnnyatayuio.

» [lpumeHeHne

o [ekapOboHM3aLus oxaxKaatoLel Boabl.

* [NoaroToBKa NMUTaTeNbHOM BOAbI AN1A KOT/IOB.

» [ekapboHu3aLusi BoAbl B MMBOBAPEHNN.

« [ekapboHn3aLus BoAbl B KpacuibHOM MPOM3BOACTBE.

» [lekap6oH13aLmsa 0poCcHTeNbHON BOAbI (CAf0BOACTBO).

» [lpeumywectsa

o CTabunbHO BbICOKOE 11 YCTOMUMBOE KauecTBO BOAONOATOTOBKU.

o [lonroBe4yHOCTb AeKkapbOoHM3aTopa (BbIMOTHEH 13 NONUMPONUIEHA).

 MpocToTa MOHTaXa AeKkapboHM3aTopa 1 SKCMNNyaTauum
JekapboHm3aTopa.

* HeuyBCTBUTENBHOCTb AieKapOOHU3aTOPA K OTIOKEHMAM.

» [lekap6oHusatop * HapeXHocTb 6aleHHoro aekapboHmusaTopa B ero pabore.
* BblCOKas peMOHTOMNPUIrogHOCTb.

>

Jlera3zaums

OpHako pacTBOpPEHHble B BOAe rasbl MOTYT JIerko MPOHMKaTb
BHYTPb Kanunnapa 6naropapa co3gaHHOMY BHYTPM €ro BaKyyMmy.
Tak»Ke MOXeT 1CNosb30BaTbCA HECYLMIA a3, Hanpumep — asoT.

Mem6paHHan perasaumsa NpPUMeHSAETCA Kak Ans 4eKapboHu-
3auuu, Tak 1 AN yganeHus gpyrmx pacTBOPUMbIX B BOLE ra3oB
(kmcnopopa, a3oTa, CepOBOAOPOAA, TETYUMNX BELLECTB).

MpumeHeHue

YnaneHvie pacTBOPEHHOTO KUCIIOPOZa.

Mpor3BOACTBO YNbTPAUMCTON BOAbI AN1A MUKPO3IEKTPOHM-
K1 1 GoTOUHAYCTPUN.

Jeaspauua nognuToyHo Bogbl AnA naporeHepatopos ASC.
[oaroTtoBKa NuTaTeNbHOM BOAbI 4151 KOT/OB.

YpaneHne pacTBOPeHHON CBOOOAHOW YrNeKCnoTbl Ans
yBenMyeHna GUNbTPOLMKIA MOHOOOMEHHBIX GUILTPOB 1
3bdeKTMBHOCTM 3neKTpoaenoHmn3anmum (BMecto aekapbo-
HN3aTOPOB).

[erasauua B dapmaveBTMKe.

YpaneHvne Kucnopofa B MOAMMTOYHOW BOAE 3aKPbITbiX
OX/NaXAatoLLMX KOHTYPOB.

YpaneHve neTyunx opraHNyecknux pacTBOPEHHbIX BELLEeCTB
13 XKNOKocTen.

Jerazauya TpaHchOPMATOPHbIX Macer.

Kap6oHu3auua, faekapboHm3auma 1 a3oT13auysa B nuule-
BOW MPOMbILLIIEHHOCTN.

Hapsapy ¢ TpaguUMOHHbIM METOAOM AeKap6oHM3aLMK Hala KOMMaHUA NPUMEHAET TEXHONOTMN yAaneHns pacTBOPEHHbIX
ra3oB Ha rugpo¢o6HbIX Mem6paHax.

KOHTaKTHbII 3neMeHT MeMGPaHHOﬁI Aerasaunm CcoaepKUT MHOXKeCTBO MNOJIbIX KanniAapos. Bona nocTynaeT B MeXKanwi-

NAPHOE MPOCTPAHCTBO U NMPOXOAUT Yepe3 BeCb KOHTAKTHbIN 3nemMeHT. Tak Kak Kanuanapbl M3roToBMeHbl U3 rnapodobHoro
MaTepuana, To BOia CKBO3b H/X HE MPOXOAMT.

Bakyym/Hecywun ra3 Hecywwni ras

PacnpepenutenbHasa  [onosonokoHHas Kopnyc

Tpy6Ka membpaHa \/
) Ag-. = _“
] ’ EEE 7 »
KapTtpumk Meperopoaka Tpybka cbopHan
Bxop xunpKoctu BbixoA XupaKocTn

> KOHTaKTHbIN 3n1emMeHT MeMbpaHHO ferasauunm

> YcTaHOBKa MeMOpaHHO fierasaumm

MppoTex UnknHupuHr  http://hydrotech-engineering.com
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> INeKTpoAenoHN3aLus

npoayKT TexHonorua anekTpogenoHmsauun (EDI) asnaet-
CcA  aNnbTepHaTMBOW  GUIbTPaM CMeLaHHOro
nencteus (OCH).

LocTturaemoe KayectBo Boabl 16—18 MOm.
DneKTpoLerOoHM3aLma KOMOMHUPYET ABa MeToAa

— 2J1IeKTpoananms um MOHOOOMEH npu nomowimn
NOHOOOMEHHbIX CMOJ1.

KaTtop, STa TEXHONOrMA No3BONAET YAANATb PacTBOPEH-
Hble conu 6e3 pereHepauun XMMUKaTamy 1 npu
@ HebosbLUIMX 3aTpaTax SHePrum.

aHo[

000 «I'mppoTex WHXKMHMPUHr» obnagaet
ctatycom Master Service Provider, nonyyeHHbIm
oT nuaepa B obnacTy npoussoacTsa obopyaosa-
HWA  [NA SNEKTPOLEMOHM3aLMM  KOMNaHUK
lonpure/Siemens. 9 VHXeHepPOB KOMMaHUU
npowny cepTrdmKalmio No 3To TEXHONOMUU U
obnagatoT NpaBoM Ha obyueHve 1 NpefocTasne-
nepmear HVe cepBuca AaHHOro 060PyA0BaHNIA.

®
gl e el el

notok anektponuta EDI ncxogHas Boga EDI koHueHTpaT EDI ncxoaHas Boga MOTOK 3rieKkTponuta

[ aHWOHOMNpOoHMLaemas MemMbpaHa
[=—3 KaTUOHOMNpPOHMLaeMasi MembpaHa

» Onucanue npowecca

MNepmeaT, KOTOPBIN NOyYaeTCcA B cMcTemMe 06paTHOro 0cMoca, nepep nofayert B EDI moaynb pasgensetca Ha noToku. [ntatenbHasa
Bofa EDI npoxoaut uepes kamepbl ONpecHeHs, KOTOpble HaMofHEHbl MIOHOOOMeHHOI cMonoii. o AefCTBUEM SEKTPUYECKOTO
MosA aHNOHbI NMepemeLLaloTCA Yepes C/IoM MOHWTa B HanpaBneHny aHoda.

B pe3ynbTaTte OHN NPOXOAAT Yepe3 aHMOHOMPOHMLaeEMYIO MEM6paHy 1 MOMagatoT B CMEXHbI MOTOK KOHUEHTpaTa. KaTroHbl npoxo-
AAT vepe3 C/IO NOHUTA B HanpaBJ/ieHNN KaToAda, NPOXOoAAT vepe3 KaTMOHONMPOHULUaeMyto MeM6paHy 1 aHaNnorm4yHoO nonagatoT B
CMEXHbI MOTOK KOHUEHTpaTa.

C MOTOKOM KOHLIEHTPATa MOHbI BLIXOAAT 113 MOAYNA. [OTOK 3eKTpo-
NWTa yaanseT rasbl, KOTOPble CO3/JAlOTCA Ha 3MEKTPOAaX, a Takke Urto EDI y,[l,aJ'IFIET?
VIOHbI 1 BbIBOAWT MX U3 MOAYNA.

B pesynbTaTe [eMCTBUA 3NEKTPUUECKOrO HAMNPSXKEHNA NPOUCXOANT VoHbi 5 > 995%
pa3foXeHue BoAbl B CNI0e MOHUTa KaMepbl onpecHeHus. Obpaso- CB°6°F"':"’"" €Oz > 9%
BaHHble MOHbI H+ 1 OH — BbINONHAIT pereHepaLmio NOHOOOMEH- KpemHun > 95 %0
HOI CMOTIbI. bop > 99,5%

O6wuin opraHuyeckuin yrnepog 60 — 90 %

Mpy 3TOM NPOMCXOAUT MOCTOSIHHAA paboTa 6e3 HeobxoAMMOCTY OTcyTCTBYeT NPUPOCT GaKTepHii

BbIK/MIOYEeHNA CUCTEMbI ANA pereHepaunn.

JloKanbHble yYacTKu C HU3KUMM WiV BbICOKAMM 3HaUEHN-
AMK pH BeicTBYIOT Kak 6rocTaT, orpaHnymBas notpeod-

» [penmyuiecta HOCTL B CaHVTapHOYi 0BpaGoTKe.

MpenmylectBa MO CPaBHEHWIO C WOHUTHbIMK GUAbTPamu, B
KOTOPbIX HY>KHa pereHepaums:

« He HY>XHbl XUMNYECKNE peareHTbl.
o Het cTOuHbIX BOA, cofepxawmx TOKCUYHbIE XNMUYeCKNe
BeulecTBa.

- _'l__ et

[='m|='m|*

o HenpepblBHbIV pexum paboTbl. we o EEw . -

 [MocTofHHOE KauyecTBO 0COBO YMCTO BOADI.

¢ HeT naToreHHbIX MMKPOOPraHN3MOB.

* YMeHblUeHNe KanuTanbHbIX 3aTpaT M 3aTpaT Ha 0OCnyXKMBa-
Hue.

o 3aTpaTbl aneKTpo3Heprumn — 0o 0,5 KBt Ha 1 m3.

o PeHTabenbHbI Npouecc.




» TexHonoruu onpecHeHUA MOPCKOi BOAbI

OnpecHeHVe MOPCKOI BOAbl — Ha CErofHAWHUA AeHb OAHa M3 CaMblX CEPbE3HbIX 3ajad, PelleHre KOTOPOW MO3BOMUT
n36exaTb MHOrmMx npobnem B 6yayuiem. B HacToAwmi MOMeHT, BBUAY Fno6asibHOr0 MU NMOCTOAHHOIO COKPALLEHMWs 3amnacoB
npecHon BoAbl B MMpPeE, 3alaya ONpeCcHeHNA MOPCKOM BOAbI, OUNCTKN, BOAOOUYMNCTKM CTAaHOBUTCA €C/IN HEe CaMOW BaXKHOW, TO, BO

BCAKOM CJiydae, OfHOW U3 CaMbIX 3HAUUTENbHbIX.

MoHnMmasn, Kakoe 3HauyeHWe ANA BCEW Halel MnnaHeTbl MMeeT BO3MOXKHOCTb MOSyYeHUA MUTbEBOW BOAbl M3 MOPCKOWN,
000 «I'mapoTex UHXKMHNPUVHI» HapAZy C TEXHONOTMAMY BOLOMOATOTOBKM M OUMCTKIM CTOUYHbIX BOA TaK»Ke Pa3BUBAET CBOKO

eATenbHOCTb 1 B chepe onpecHeHVA MOPCKOM BOAbI.

K HacToAlweMy BpeMeHN Hanbonee pacnpoCcTpaHeHHbIMN MeTOAaMN ONPeCHEeHNA ABNAIOTCA:

Tepmuyeckoe onpecHeHue (auCTUANALMNA)

» (paBHeHUe MEeTOJ0B ONPECHeHUs

Tepmuueckoe onpecHeHnune (MED, MSF) —
OUeHb SHepProémMKnin npouecc.

Mem6paHHOe onpecHeHue (RO) —
3HeproapPpeKTUBHbLIN NpoLiecc.

» [otpebneHne
aNeKTpo3Heprum, KBr*u/m3

Map neKTp. Bcero
MED 4,5 1,2—2,0 57—6,5
MSF 14 30—40 17—18
RO — 2,6 —42 26—42

000 «ImpgpoTex WHXMHMPUHr»  pa3pabaTbiBaeT
YCTAHOBKW AeMUHEpanun3aumny MOPCKOW BOAbl, OCHOBAH-
Hble Ha TEXHONOrM 06PaTHOro ocMoca.

» [lpumeHeHune

Boja pna TexHomorvyeckmx npoLeccoB: noanuTka
JHepreTUYecKrx KOTNI0B, OX/TaXKAAIOLLUMX KOHTYPOB.
Mpor3BoACTBO NUTHEBON BOADI.

lpon3BoACTBO AeMMHepann3oBaHHOW WX ynbTpa-
YnCcToM BOAbI.

Wppurayms.

OnpecHeHVe Ha NONYNpPOHULLAeMbIX MeM6paHax
(o6paTHbIN 0CcmMOC)

i

> MI/IpOBbIe 3anacbl BOAbI

OrpoMHbIii C/TOM CONEHO BOAbI, MOKPbIBAOLWMIA 6ONbLUYIO YacTb
3emnu, NpefCcTaBnseT cobol eanHOe Lienoe U UMeeT NPUMEPHO
NMOCTOSIHHbBIN COCTaB.

MupoBoli okeaH orpomeH. Ero o6bem gocturaet 1,35 munnvap-
[a Kybryeckumx KnnomeTpos. OH NOKPbIBaeT OKoNo 72 % 3eMHOM
NMOBEPXHOCT.

MouTn BcA Boaa Ha 3emine (97 %) HaXxo4MTCA B MUPOBOM OKeaHe.
MpubnusntenbHo 2,1 % BoAbl COCPEAOTOYEHO B MONAPHbIX
Nibax 1 NefHMKax.

Bca npecHaa Bofa B 03epax, peKax 1 B COCTaBe rPYHTOBbIX BOJ
cocTtaBnaet nuwb 0,6 %. OctanbHble 0,1 % BOAblI BXOAAT B COCTaB
COJIEHOW BOAbI U3 CKBaXKMH 11 CONTOHYAKOBbIX BOJ,

@ © MnppoTex UnxkunupuHr http://hydrotech-engineering.com



I NUHXKWUHUPUHT

OcHOBHbIe TEXHONOTNYECKMe 3Tanbl MOpCKOro obecconnBaHuA

BOZJO3ABOP

1

OcHalyeHue npubopamu
1 CUCTEMOW yrnpasneHus
(SCADA)

MPEAOYNCTKA

Hacocbl Bbicokoro oS
o [aBneHus = s
53 Cuctema v 2m
= ':l_: ) XVMMPOMbIBKM/ > Cucrema pekynepauumn 8 N
O<= SHeprum m
saV
o850 v
MOPCKOW OBPATHbII
OCMOC
|
l v
O6paTHbI 0CMOC
< Ynanetue 6opa Ha CONOHOBATON BOAe 8
= v o5
o<
5 v 5 ol S
re] MoHHbI 06MeH > 8
g PemunHepanusauua T %
8 Hentpanusauuna * 9| 2
g | N 1 >z
o 2
= LeanHbeuma KoppekTipoeka pH (DmnpreEInche;?]HHoro 9neKTpo;(ES|c)>Hu3auMﬂ
v v v v
MATbEBAA BOOA (WHO) BOLA ONA TEXHONOTMYECKUX | | AEMUHEPAJTIN30OBAHHAA YIIbTPAYNCTAA
NPPUTALIMA MPOLIECCOB BOOA BOOA
TDS < 450 mr/n TDS < 50 mr/n 3/n 0,1 — 10 MKCm/cm 3/n 0,1 — 0,055 mkCm/cm

! !

! !

XPAHEHWE V1 PACMNPEJENTIEHNE

» OcobeHHOCTU

Bbicokoe conecopeprkaHuie (0o 45 r/n) MopcKux Bog obycnaBnmBaeT
NMPYIMEHEHVIE MOPCKVX MeMOpaH 1 CreuyarbHbIX MaTeplianos.

OpnHoii 113 rMaBHbIX NPO6BeM ABMAETCA KOPPO3na 060PYAOBaHNA 1
Tpy6OoNpPOBOAOB, MO3TOMY NPUMEHAIOTCA TPYOONPOBOABI 113 CTEKITO-
NnacTvka, MOMMMEPHbIX MaTepuarnoB (417 YYacTKOB C HU3KMM
[aBneHnem), BbICOKOKaYeCTBEHHbIE KOPPO3VIOHHOCTONKME CTanm
yMNNeKCHOrO UM ayCTEHUTHOTO TUMa.

Takxe 13-3a BbICOKOW MUHepanm3aumnm Heobxoaumo co3faBaTtb
BbICOKOE aBreHune it paboTbl ocmoca — 50 — 80 6ap. Pacxon
3MEKTPO3HEPTUM Ha HACOChl BbICOKOTO AaBNIEHNA MOXXHO COKpa-
TUTb, NPVMEHAA YCTPOMCTBA peKynepaummn sHeprum (energy
recovery devices - ERD).

Hawwum pa3paboTky cOBMafatoT C peKoMeHAaLUsiM1 Npon3Boau-
Tene MeMbpaHHbIX 3IEMEHTOB, KacaloLMXCS TaKNX TEXHOMOM -
YecKmnx NnapameTpoB, Kak «recovery», yaesbHbl MOTOK 1 T. M.
Takxe Mbl yunTbIBaEM MaTepuan TpybonpoOBOAHON U 3aMOpPHON
apMaTypbl, HACOCOB, NPUGOPOB. MPON3BOACTBEHHbIE MOLLHOCTU
MO3BOJIAOT BbIMOJIHATL MOHTaX TPYOONPOBOAOB U3 BbICOKOKA-
YeCTBEHHbIX CTanewn, Taknx Kak 254 SMO n 1. n.

HemanoBa)HbIM AIBNSETCA TO, UTO CUCTEMA YNpaBieHUs paspa-
6aTblBaeTCA C HEMOCPEACTBEHHbIM yUYacTMeM TEXHOSOroB, UTo
obecneunBaeT AeTasnbHy0 NPOPA6OTKY YNpaBieHVs nepexom-
HbIMV MPOLIECCAaMM, TaKMMM Kak MycK, OCTAaHOB CUCTEMbI C
YUYETOM HanuMums CUCTEMbI peKynepauun 3Heprum (Typ6uHbl
n3o6apHble Mogynn).




> Yenyru

Halwwe npegnpuaTue npegnaraet ycnyru B coepe aBTomaTm-
3aunm:
o MoctpoeHne ACYTII «nop Knou» Ha PeKoHCTpyupye-
MbIX 1 BHOBb CO3[laBaeMbIX MPOM3BOACTBAX.

o PekoHcTpyKkuma cywecTBytowmux ACYTI Ha 6ase
MUKPOMPOLIECCOPHON  TEXHUKN €  MPUMEHEHMEM
COBPEMeHHOV 351eMeHTHO 6a3bl.

o ABTOMaTU3auUMA  TEXHOMOTMYECKMX OOBEKTOB  C
NPVBA3KON K yXe nMeoLmmca nprbéopam 1 UCMOHN-

TeNIbHbIM MeXaHM13MaM.
o Pa3paboTka  MNONMHOro  KOMMEKTa

JoKymMeHTaumm Ha ACYTT.

NPOEKTHOM

o MoHTax, wWwed-MOHTaX W MyCKOHanagka cucTem
ynpaBieHus 1 aBTomaTr3auum.

° TMocTaBKka cCpeacTB aBToMaTtM3aumu u nNpubopos
KUMnA.

© [apaHTUHOE 1 NOCTrapaHTUINHOE OBCNYKNBaHNE.
© AyauT NPOeKTOB 11 060pyfoBaHMA.
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> ABTOMATV3aLis YCTAHOBKY BOAOMOATOTOBKM
Ha 6a3e MemBpaHHbIX TEXHONOT N

» ABTOMmMaTu3aums

Ha cerogHAWHNN geHb TPYAHO NpencTaBnUTb COBpPEMEHHOE
npon3BoaCcTBO 6e3 ABTOMATM3MPOBAHHbIX TEXHONOrn4ye-
CKUX  JIMHWRA, MVIKpOFIpOLIECCOpHOﬁ TEXHUKKN, CUCTEM
aIeXXeHnA N KOHTPOJIA TEXHOJTIOTMYECKUX NapamMeTpoB.

B HacToAwWwee BpemA Halle npeanpuAatre obecneumsaet
NosHbIN cnekTp paboT no cosgaHuio ACYTI. B coctas
oTAena aBTOMaTU3aLMM BXOAWT: MPOEKTHaAa rpynna,
YUacToK COOPKM 1 KOMMMIEKTaLUK, TECTOBasA flabopaTopus,
NHXXeHepPbI-NPOrpamMmMUCTbl, MOHTaXKHaA U MyCKOHanagou-
HafA rpynnbl.

Mpn npoekTupoBaHun 1 paspabotke ACYTI yunTbiBaeTcA
6oraTblii OMbIT KOMMaHUM MO MOCTPOEHMIO CUCTEM U
NCMONb3YIOTCA KOMIMJIEKTYIOWME OT BedyLMX MUpPOBbIX
npowussoguTtenen. B HacToALlee Bpema Mbl rOTOBbI Mpeano-
YKWUTb BbIMOSIHEHME BCEX CTaAUI NpoeKTa B YacTax DM n ATX.

Hawa komnaHua asnaetca odmumanbHbIM aBTOPU3NPOBAHHbBIM
ANCTpUbbloTOopoM KomnaHun Danfoss, opuLmanbHbIM CUCTEM-
HbIM MHTErpaTopoMm npogyKumi komnaHum Rittal n asTopumso-
BAaHHbIM CUCTEMHbIM  UMHTErpatopom KomnaHum AdAstra
Research Group.
B KoMnnekc TeXHUYECKMX CPeacTs, MOCTaBAAEMbIX B COCTaBe
ACYTTI, BXoAAT:
« [porpammupyemble nornyeckue KoHTposnnepbl (Siemens,
Mitsubishi, Allen-Bradley, ICP/DAS).
« [MMepBuyuHble nmeputenu n npubdopbl (George Fischer,
Endress+Hauser, Danfoss).

» [MpuBogHas TexHuKa (Danfoss, Siemens).
» HwuskoBonbTHas annapatypa (Danfoss, GE, Moeller).

» Pabouvie mecta cneyuanuctos nog ynpasneHnem SCADA
cnctem (WinCC, Trace Mode, iFIX).

Bce ob6opypoBaHve apanTVPOBaHO AnA MNPUMEHEHUA B
MPOMBILNEHHOCTN W BbIOUPAETCA ANs [OATOBPEMEHHON W
Hae>XHOW paboTbl.

O6opynoBaHMe KOMMAHMM SKCMyaTupyeTca 6onee yem Ha
100 NpPOMBbIWIEHHbIX NPeAnpUATUAX, PACMOSIOKEHHbIX B
YkpauHe, ctpaHax CHI, OpaHuyumn n Typumn.

ST

> ABTOMAaTU3aLMS KOMMIEKCHON YCTaHOBKU BOAOMOATOTOBKN

@ © MnppoTex UnxkunupuHr http://hydrotech-engineering.com



» ABTOMaTu3aums

B cocTaBe Hawell KoMnaHuM paboTaloT ONbITHble cepTUULNPOBAH-
Hble UHXXEHEepPbl, KOTOpble NMOMOryT Bam pelwmnTb 3agaun aBTomaTm3a-
Ly nobon cnoxHocT. COTPYAHUKM KOMMAHUN PerynsapHO NPUHMMa-
IOT YUacTVe B TPEHUHIAX Y CEMMHapaX, KOTopble NPOBOAATCA NOCTaB-
WM1KaMn 0bopyAoBaHNA U MHHOBALMOHHbLIX TexHomoruin. Bce 370
nossonset genatb ACYTI B CpoOK, KaueCTBEHHO U C NMpUBNEYEHEM
Hanbonee oNTYManNbHbIX TEXHOMOMMUYECKMX PELLEHNI.

000 «'mpgpoTex UHKMHMPUHM OCYLLECTBNAET OnepaTnBHOE rapaH-
TUAHOE N MoCnerapaHTMnHoe obCnyXMBaHWe, a Takke AanbHenwee
pa3BuTVE BHeAPEHHbIX CUCTEM.
CnekTp paboT No oTpacNAM NPOMbILLIEHHOCTM OYeHb LUNPOK: MuLle-
Baf, XVIMMYeCKas, MeTannypriuyeckasn, GapmaLeBTmyeckas npombiLl-
NEHHOCTb, 3HepreTMka - O YeM CBUAETENbCTBYET OOLIMPHDIN
pedepeHc-nncT.
Cenvac otgen asTomaTtusauvm 000 «f'mapoTex UHKNHUPUHM — 3TO:

© 6onee 20 COTPYAHNKOB;

° 6onee 150 KB. M COOPOYHbIX NoWagen;

© onepaTuBHbIV CKNag;

® CucTeMa KOHTPONA KavecTBa.
B peanuax coBpemMeHHOro >HepropblHKa BCe OCTpee CTaHOBUTCA
BOMPOC O [JoJfie CTOMMOCT/ 3SHEPropecypcoB B Ce6eCcToMmocTu
npoaykumm. C KaxablMm fHEM SHepPropecypcbl CTAaHOBATCA BCE JOPOXKeE,
Kak cnepctBue, pacteT ceb6ecToMMOCTb MPOAYKUMU U MOHMMKaeTCA
KOHKYPEHTOCMOCOOHOCTb NPOAYKLNY B LIENIOM.
OCHOBHbIM CMOCOBOM CHUMXEHUA SHEPro3aTpaT ABMAETCA BHEAPEHNe
B KM3Hb 3Heprocbeperatowyx Meponpuatuin. OpHako nioboe
SHeprocbeperaioliee MeponpuaTAe [JOMKHO OCHOBbIBAaTbCA Ha
TOUHbIX 1 OMepPaTMBHbIX AidaHHbIX 06 SHepronoTpebneHnn 1 pesynbTa-
Tbl BHEPEHVA AOMXKHbI ObITb Bblpa)keHbl B pearibHbIX Ldpax.
Ona 3Toro Heob6XOAUMMO WMETb WMHCTPYMEHT KOHTPONA U YyueTa,
KOTOPpbI ByAeT cBOeBpeMeHHO coobLLaTh O CTPYKTYpe SHepronoTpe-
6neHna 1 o6 OTKNOHEHUN OT HOPM MOTPEeGNEHUA MO KOHKPETHbIM
yyacTKam 1 NpeanpuATrIO B LieSIOM.
Takum nHcrpymeHtom asnsetca ACKYS (aBTomaTu3npoBaHHas cucte-
Ma KOHTPOJA 1 yyeTa SHepropecypcos).

» KomnnekcHaa ACKY)
Mb1 npepnaraem Bam Becb cneKTp pa6oT no MNOCTpPOeHuIo
KomnnekcHom ACKY3 «nopg Knou»:

¢ Pa3paboTka TexHUYeCKon fJoKyMeHTaumn Ha ACKY3.

» [locTtaBKa NprbopoB yyeTa 1 Npoyen TexHnku KUTMnA.

o TlocTpoeHMe KOMMIEKCHOM CUCTEMbl yuyeTa [ BCeX TUMOB
SHEpPropecypcos.

© 3rotoBneHne n MoHTax WKapos c6opa UHGopmMaLmu.

« [MocTpoeHne eguHoON NHPOPMaLMOHHON 6a3bl NPeanpPUATUA Mo
SHepronoTpebneHuio.

« Pa3paboTka (coBMeCTHO ¢ nepcoHanom 3akasurka) Gopm oTyeT-
HOCTM 1 OMepPaTUBHOIO KOHTPONA.

* OnpepeneHune rpaHnl pasfena y4yacTkoB, LEEXOB, nofpasgene-
HUI 1 opraHmM3auma yyeTta AnA Kaxaoro CTPYKTYpHOro nogpas-
Aenenns.

* ObyuyeHue nepcoHasa 3akasuuka.

© BO3MOXHOCTb CamOCTOATENbHOro pacwmpeHus rpaHuy ACKYS
cunamm nepcoHana 3akasumka.

I NUHXKWUHUPUHT

» AsTOMaTM3auua ,D,yFOCTa}'IeI'IﬂaBVIJ'IbHOVI neun




YcraHoBka Puropack

MpenmywecrBa TexHonorum Puropack:
PereHepauna 3a>kaToro cjoA B HUCXOAALLEM NOTOKeE.
Hun3Knn pacxon pereHepaHToB.

OTtcyTcTBYE 0b6pa3oBaHVA KaHanoB, Manbli nepenag,
AaBreHuA.

CoKpalLeHue CTOYHbIX BOA.

Bblcokoe kauecTBo dunbTpata.

MoBbiweHne npounssogutenbHoctn ¢GunbTpos (100%
MCrofnb3oBaHNe o6bema GUIbTPOB).

CoKpalleHre 3KCnnyaTaLMoHHbIX 3aTpaT (peareHTbl,
BOZa Ha CODCTBEHHbIE HYX[bI).

CoKkpalleHne KanuTanbHbIX —3aTpaT  (KOnMyecTBO
efuHML, 060pyaoBaHMS, CTPOUTENbHbIE PAboTbI).
BO3MOXHOCTb PEKOHCTPYKLIMM CYLLECTBYIOLLMUX NMPAMO-
TOYHbIX GUNILTPOB.

VloHoO6MeHHas ycTaHOBKa

@ © TnppoTex UHXNHNPUVHT

» oHo0oOMeHHble TeXHOonorumn

MPUHLUMN NOHHOrO 06MeHa B BOAOMOArOTOBKE 3aK/ioyaeTcs B
TOM, UTO MOAJSIEeXallad OUWNCTKE BOAA MPOXOAWT yepes Ciou
WNOHWTa, B KOTOPOM NPOUCXOANT OOMEH KaTVOHOB U aHUOHOB.
Hanpumep — ofyiH 13 METOL0B YMAMYEHNA — HAaTPUIA - KATUOHMPOBA-
Hue. B 3TOM cnyyae pacTBOpPEHHble B BOAE WOHbI KanbLua ©
MarHus, obycnaenuBaioLLe HepacTBOPMMble OTNIOXeHNA, 0bme-
HVBAIOTCA Ha MOHbI HATPUA B SKBMBAJIEHTHbIX KOIMYECTBaX.

TexHonorna NOHHOro oomeHa npumMmeHAeTCcA B Bogonoaro-
TOBKe AnAa ymMmArdyeHus, o6ecu.|,enat||nBaHm|, yAaneHumnA
HUTpPATOB, AeMNHepann3saunun soabl.

LLInpokuin accopTMMEHT MOHOOOMEHHBIX CMOJT, @ TaKXKe pa3nny-
Hble CXeMbl YCTAaHOBOK MO3BOJIAOT HaM CO3faBaTb 0b6opyaoBa-
HUe ANA MHOMMX OTpacsiell MPOMbILLIEHHOCTH.

000 «ImapoTex WHXMHUPWUHI» VMEET peann3oBaHHbIe
NPOEKTbl C MCMOMb30BaHNEM MOHHOIO OOMEHA KaK B 3HepreTu-
Ke, TaK 1 B OpYruMx oTpacisx: MeTaiypruu, raibBaHNYEeCKOM
NPOV3BOACTBE, B MUTbEBOM BOAOCHAGKEHM, IMKEPOBOAOYHOM
NPOW3BOACTBE, MULLEBON NMPOMbILLAEHHOCTU.

B cBoux NPOEeKTax Mbl ncnonb3lyem npenmyecTtBeHHO CMOJibl NPOnU3BOACTBa Purolite (AHrnus). KOHCprKTI/IBHO YCTaHOBKUN
MOHHOro obmeHa moryTt ObITb BbIMOJIHEHDBI KaK MO TPagnUMNOHHOMY MPAMOTOYHOMY NPUHLMMY, TaK 1 B NPOTUBOTOYHOM BapuaH-
Te. Hawa KoMnaHuA nmeet onbIT nprMmeHeHnA B o6ecconv|Ba|ou.|mx YCTaHOBKax TexHonormm Puropack (3axkatble cnon). npl/l
MCNOJIb30BaHMM 3TOM TEXHONOrMN BoAda B pexnme (I)VIHpraLl,I/IVI OBUXETCA CHU3Y BBEPX (I'Ipl/l 3TOM CJIOM CMOJIbl 3a>KMMAEeTCA
BOCXOOALWMM NOTOKOM), a npwv pereHepaynn HanpasneHe NOToOKa — CBEPXY BHU3.

Kopnyca noHoo6mMeHHbIX GpUIbTPOB ManiorabapuTHbIX YCTaHO-
BOK, KaK MpaBusio, BbIMOMHAITCA 13 apMUPOBAHHOIO MyacTuka
NM60 13 MeTasa C aHTUKOPPO3UNOHHOI 06PaboTKOIA.

MpomblILLNEHHbIE e YCTAaHOBKM OObIYHO M3rOTaBMVBAIOTCA U3
CTanu, a BHyTpeHHVie pabourie NOBEPXHOCTN COCYA0B NYMMUPYHOTCA.

anaBneHVle TeXHONoOrmyeCkumMmmn onepaunamm (pereHepau,Mﬂ,
NPOMbIBKa 1 T.M.) MOXeET OCYyLLeCTB/IATbCA KaK B PYYHOM, TaK U B
aBTOMaTMUYECKOM (Unu I'IOHyaBTOMaTVILIECKOM) pexnmax.

YcTaHOB/NEeHHble NapTHEPCKNE OTHOLIEHUA C KPYMNHENLNMI
NPOV3BOAUTENAMM NOHOOOMEHHDBIX CMOJT, KOMMIEKTYHOLWNX
N34enunin n Np. NO3BONAT PeLaTb NPobaemMbl OUNCTKM BOAbI C
NPUMEHEHNEM TEXHONOMMIN MOHHOTO OOMeHa Ha BbICOKOM
YPOBHE KaK AnA MHAMBMAYanbHbIX NOTpebutenen, Tak u ans
NMPOMBbILIAEHHbIX Lienen.

YcraHoBKa Puropack

http://hydrotech-engineering.com



» 060poTHble LMKNbI. CUCTEMDI OXNAXKAEHNA

B cBA3M ¢ aedpnLumMTOM BOADI, NOBbILIEHNEM €€ LIeHHOCTW, MNpPeanpuAaTvA
LO/MKHbI OLEHNTb BO3MOXHOCTW MOCTPOEHUA 3aMKHYTbIX OOGOPOTHBIX
cuctem. Kak mokasbiBaeT MpakTUKa, SKOHOMUYECKMe 1 SKosormyeckmne
OLIEHKU He HaxopATcs B MpoTmBopeunMn — obe npobnembl peluatoTca
MOMIOXUTENIbHO MPU MPaBWIbHOM TEXHOMOrMyeckom nopxope. Pervio-
HalnbHble MPOrpamMmMbl SKOHOMUM BOAbI, UMeloLWMe [OCTaTOYHO MHOro
NprYMepoB B MUPOBOW MPAKTUKE, Hampumep, AOOYMCTKA TFOPOACKMX
CTOKOB C Lieflblo X MOBTOPHOrO MCMOJSIb30BaHWA B MPOMbILLIEHHOCTH,
OPOLIEHUN U T.N., ABMNAETCA SKOHOMUYECKM M SKONMOTUYECKM Lienecoo-
6pasHbIM N1 MHOTUX PErvoHOB 1 MOTyT ObiTb peLleHbl Cunamu
000 «'mpgpoTex UHKNHNPUH .

Mmes 6onbluoi onbIT B pa3pa60TKe OTKPbITbIX 1 3aKPbITbIX CUCTEM OXNaXk-
AeHWA, Mbl NpeacTaBiAemMm CBOe BUAeHMeE 3TUX LUKIOB Ha npeanpuAaTtuAax.
Momwnmo YMeHNA co3aBaTb CUCTEMbI BOAOMNOATOTOBKM B 3aBUCMMOCTU OT
Tp86OBaHI/Il7I K KayecTBy 060p0THbIX BOJ, U KayecTBa UCXOLHOW BOAbI, Mbl
npoeKTnpyem cnctemMmbl BOAOMOArOTOBKN noAnUTOYHOW BOAbI, UCKITIOYato-
wne nponyeky O60p0THbIX LMKNOB CUCTEM OXNaxXaeHuaA. Takmum 06p330M
SKOHOMUTCA BOAa Ha Bonoaa6ope N OTCYTCTBYHIOT CTOYHbIE BOAbI.

» (TabunusaunoHHas obpabotka
oxnaxpaarowien soapbl

Llenb cTabunusauyoHHo 06paboTKI oxnaxaaloLen Boabl — NpefoTepa-
TUTb MPOTEKaHMe NPOLECCOB KOPPO3UM, HakmneobpasosaHus, 6noobpa-
CTaHUI B OX/aXhaemMOoM O6OpY[OBaHWM B MHTEpBane MNapameTpos,
COOTBETCTBYIOLMX YCNIOBUAM PaboTbl LAaHHOM CUCTEMbI OXNaXKAEHNS.

B KauecTBe XMMMYECKMX peareHToB AA NpefoTBpaLleHrsa Hakrnneobpaso-
BaHWA U KOPPO3UM MPUMEHAIT UHIMOUTOPDI, 0bnajatoLe CBOWCTBOM
MVUHVUMU3MPOBATb faHHbIE NPOLIECCHI NPY HU3KMX KOHLEHTPaLMsX.

[na obecrneyeHns ONTMMaNbHOrO BOAHO-XMMUYECKOTO PEXUMA CUCTEM
OXNXKOEHUA MOTYT MPUMEHATHCA CpPa3y HECKONMbKO WHrMOUTOPOB,
KOTOpble JOMKHbl YCUNMBaTb AeiCTBYE APYT ApYyra.

» Heintpanusayua

B komnnekce ¢ yCTaHOBKaMu BOAOMOArOTOBKU Mbl npefnaraem oGopon-
BaHue gnAa Hel‘/'rrpamnsaulnw n 06pa60'rK|/| CTOYHbIX BOA KaK C CaMux
YCTaHOBOK BOAOMNOATOTOBKU (6eCCcTOYHbIE CXEMDI), TAK U C APYyroro TexHo-
norn4yeckoro O60py,D,OBaHI/1ﬂ I'IpE}J,I'IpVIiITVIVI.

B uucne npumeHsembix AnAa 3TUX Lenen TeXHONMOrui: peareHTHas
o06paboTka, koarynauusa, dnokynaums, gnotaums, oTcTauBaHue C nocneay-
lowen dunbTpaumen, o6e3BoxKrBaHNe 0CafKoB. TakKe Mbl UMEEM OrbIT
NMPUMEHEHNA BbINaPHbIX YCTaHOBOK, 06pabaTbiBaIOMNX CKOHLEHTPUPO-
BaHHble 3acosieHHble CTOKU. Kpome TOoro mMoryT ObiTb MpUMEHeHbl TEXHO-
noruy, TPaaMLMOHHO WCMONb3YoLWMecs B BOAOMOArOTOBKE — YnbTpa-
dunbTpayus, obpaTHbIN ocmoc.

000 «I'mppoTex NHXNHMPUHI» aKTUBHO pa3pabaTbiBaeT HarnpaBneHye
6r0n0rnYeckoi ouncTKW. Ina pacyeta cucTeM BGMONOrMYECKON OUMNCTKM
CTOYHbIX BOA KOMMaHWA MUCNOsb3yeT nporpaMmmHoe obecneyeHne GPS-X
KomnaHun Hydromantis. 3To MoLLHas nporpamma, OCHoBaHHas Ha obLLie-
MPUHATLIX B MAPOBOI NpaKT/Ke mMaTemMaTUyecKnx mofenax buonpoLec-
coB ASM-1, ASM-2, ASM-3, Mantis n gpyrux.

Mporpammva No3BonsAeT PaccymTbiBaTb Y ONTUMM3NPOBATb TEXHONOMNYE-
CKMe MpoLeccbl OUYNCTKU CTOYHbIX BOA KaK CYCNeHAMPOBAHHbBIX, TaK U
3aKpenieHHbIM UTOM, B TPAANLMOHHbBIX CUCTEMAX Y MeMBpaHHbIX Grope-
akTopax. OHa oueHMBaeT KayeCTBO OYMLLEHHbIX CTOYHbIX Bog no BIK,
XMK, cycnenanpoBaHHbIM BellecTBam, coefjMHeHMAM a3oTa, pocdopa u
cneunduyeckm NprMecam.

I UHXKUHWUPUHT

» [paavipHU CUCTEMbI OXNaXXAEHNSA

» CTaHuuAa po3mpoBaHus




> AyauT u peKOHCTPYKuuA

Ha 6onblunHCTBE MpeanpuaTAin B Pas/ivyHbIX OTPACAX
MPOMBILLNIEHHOCTY 060PYAOBaHME BOAHOMO KOMIJIEKCa
CyLLeCTBEHHO YCTapeno Kak Gusnuyecky, Tak 1 MOpPasbHO.

Ha cerogHAWHMI feHb OHO He OTBEYAET PaCTYLLUMM NOTPEe6-
HOCTAM MOCTOAHHO HapaLLMBAIOLLErO MOLHOCTY MPOU3BOA-
CTBa Mo ob6bemMy M KauyecTBy NMOATrOTaB/VIBAaEMON BOAbI, A
TaKKe He BMUCbIBAETCA B COBPEMEHHble CTaHAapTbl MO
SHEProemMKOCTY 1 SHEProcoepeKeHuIo.

Hanunuve cneymanncToB BbICOYANLIErO YPOBHS C OMbITOM
paboTbl 6onee 20 netT B 06nacT BOJHOIO XO3AMCTBA
NPEeAnpUATAA  Pa3fMYHbIX OTpacieil MO3BOMAET Hallen
KOMMaHUM OCYWEeCTBAATb ayAuT CyLlecTBYIOLEro Ha
NPeanpuATUAX 060py[OBaHMS BOLOMOArOTOBKY C Mocie-
Jylolen Bblaadeli pekomeHZauuin no PeKOHCTPYKUWU 1
ONTYMU3ALIN CYLIECTBYIOLLUX CACTEM, a TaKXKe BbIMNOJNIEHNE
NOMHOTO KOMMeKca paboT Mo PEKOHCTPYKLMUN.

» 06yuarowme ceMmnHapbl

ExkerogHo Hawa KoMnaHumA npoBoAnT LUMKN CeEMUHaApPOB AnA
cneumanmncToB U3 pasiMyHbIX obnacrei NPOMbILLNEHHOCTN
NO aKTya/ibHbIM BONPOCaM:

O6opynoBaHne 1
BOAOMOArOTOBKE.
CrabunmsaymoHHas 06paboTka OBOPOTHbIX LUKNOB
MPOMBbILLNIEHHbBIX MPeANPUATAT.

BOLHOXVIMMYECKIMI PEXIM NPEANPUATUIA SHEpreTnYe-
CKOro KOMJieKca 1 peareHTHas o6paboTka KOTIoBOM
BOADbI.

COBpeMeHHble TexHonormn B

[nAa noapo6HOro npeacTaBneHns KOMNaHUM u o6cyx-
AEHNA BO3MOXKHOCTU peanunsau COBMeCTHbIX NpoeK-
TOB NpefnaraeTcA opraHusoBaTb BCTpeuy npefcraBu-
Tenel KoMmnaHuii B nto6oe yao6Hoe ansa Bac Bpems.

[apaHTUIHOE 1 NOCTrapaHTHitHOEe
obcnyxuBaHue

OAHUM Y3 CYLEeCTBEHHBIX MPEMMYLLECTB Halen rpynrbl
KOMMaHWiA ABMSETCA HanmMuve Lenoro psaga MoOunbHbIX 1
CTaLMOHAPHBIX CEPBUCHbIX CNyx6. OfHa M3 OCHOBHbIX
3aflay 3TVX NOAPA3LENeHNA — rapaHTUIHOe 1 NOCTrapaH-
TUHOe 06CNyXMBaHe 060pyAOBaHUA, MOCTABIAEMOrO
HaLLUMU KOMMAHUAMM.

bnarogaps BbICOKOKBaNMGULIMPOBaHHbIM KafipaM, onepa-
TUBHOMY PearmpoBaHMIO 1 HaIMumMio 60MbLIOrO COBCTBEH-
HOTO CKJlafla KOMMNEKTYIOLMX Ha CErOAHAWHNIA AeHb K HaM
obpallualoTca opraHvsaumu, sKcnayaTupyowme obopyno-
BaHVe BOAOMOATOTOBKU APYrUX M3rOTOBUTENEN C Lenbto
3aKJIIoYeHNA [OroBopa Ha NocTrapaHTUiiHOe O6Cy»KMBa-
Hue.

CepBuc

Hawmwm cepBucHble CHY)KGbI npeagnaraioT:

CepBucHOe  0OCNyXMBaHWe  BCEro
BOZOMOArOTOBUTENbHOIO 060PYA0OBaHNS.
MpoBedeHNe XUMMWYECKMX MPOMbBIBOK YCTaHOBOK
06paTHOro ocmoca, HaHodunbTpauuy, ynbtpadusb-
TPaLUM 1 3NEKTPOLENOHU3ALMN.

3ameHa 311eMeHTOB B YCTaHOBKax 06paTHOro 0CMOCa,
HaHobUNbTPauuK, ynbTpadunbTpaLmUn 1 neKkTpoge-
MOHU3aLMN.

3amMeHa 11 OTMbIBKa CMOJ1 B IOHOOOMEHHbIX GUIbTPaXx.
CepBUCHOe OOCNYXMBaHME U PEMOHT HACOCHOTO,
[03UPYIOLLEro, KOMIPECCOPHOTO 1 ApYroro o6opyno-
BaHVIS.

MepeobBA3Ka TPy6ONPOBOAOB, PEMOHT U/UNN 3aMeHa
OUTTVMHIOB 1 apmaTypbl.

TectnpoBaHue 1 kannbposka KNMnA.

Hanapka aBToMaTMUeCKoro pexvma.

XuMnyeckmnin aHanms Bofpl.

KoMnJiekca

CeMVIHap no I'IpOMbILLI!'IEHHOI?I BOAOMOAroTOBKE

© TugpoTex UnxuHupuHr http://hydrotech-engineering.com
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rMAPOTEX UHMUHUPUHT (YKPAUHA)

AHENPOMETPOBCK

yn. Monopgorsappgenckas, 45-b

r. JlHenponeTpoBcK, YKpanHa, 49022

Ten.: +380 (56) 721-60-15 (-16,-18)

Ten./ dpakc: +380 (56) 721-26-31

e-mail: office@hydrotech-engineering.com

AOHELIK

yn. Po3bl Jllokcembypr, 73

r. JoHeLK, YkpavHa, 83114

Ten.: +380 (62) 381-16-39

Ten./ dpakc: +380 (62) 311-73-49

e-mail: donbas@hydrotech-engineering.com

—(. KUEB

yn. Kavanosa, 5-A

r. Knes, YkpaunHa, 03680

Ten.: +380 (44) 494-08-54

Ten./ dakc: +380 (44) 494-08-55

e-mail: kiev@hydrotech-engineering.com




