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KOMNAHWA EDWARDS —
NYHWNWN NMAPTHEP

Komnanusa Edwards saBnserca muposbim amgepom B obnactu
pa3paboTKm, TeXHONOrMii U NPOU3BOACTBA BaKYYMHbIX HACOCOB
c 6onee uem 95-netHeit ucrtopueit u 6onee uem 75-neTHUm

onbiTOM NponsBoACTBA.

Mbl BEPUM B JOCTUKEHME PE3Y/IbTATOB, KOTOPbIE MPUHOCAT NMO/b3Y HALLUMM KMEHTaM,
N MCNOJIb3YeM Hall O6LIMPHBLIA OMbIT B OTPACAW A8 MOUCKA U MPUMEHEHMUA PeLleHN
Ana Bawmx npobaem. Micnonb3ysa camble MHHOBALMOHHbIE U COBPEMEHHbIE METOAbI
MOZENMPOBAHNA, Mbl MOXXEM ONTUMU3NPOBATb KOHOUTYPALMIO HAacoca ANA KANEHTOB
N NPeanoXunTb CUCTEMY, 06ECNeYMBatoLLY0 MaKCUMa/IbHYHO NPOU3BOAUTEIbHOCTb
CaMbIM HaZEeKHbIM U SKOHOMUYHbBIM CNOCO6OM.




BOJIbWE, H4EM HACOCbHI —
MOJIHOE PELLUEHWE 1O BAKYYMY

KomnaHua Edwards aBnserca mmposbim nuaepom B 061actu pa3pabotku, TexHonormi
M NPOM3BOACTBA BaKYYMHbIX HACOCOB ANA TEXHONOMMUYECKUX NPOLLECCOB B XMMUYECKOMU

n papmau,eBTUUECKO NPOMbILLZIEHHOCTHU.

Cucrtembl BaKyYyMHOrO nepekavynBaHnAa gO/1XKHbl HAEXHO U 6esonacHo pa6OTaTb C opraHn4yecknmu
pacTBopuUTeENnAMUN U COENHEHNAMMN, obecneuunsas KOHTPO/JIb U CHUXKEHNE CTOMMOCTU BN1aJeHUA U BPEOJHOTO

BO3JEMNCTBMA Ha OKPY»KaloLLyto cpeay.

Haw onbIT B 06/1aCTN XMMUYECKOM NMPOMbILLNEHHOCTU NO3BOJIAET HaM NPOEKTUPOBATb MPOYHbIE, 6eCKOHTaKTHbIe,
6e3macnaHble MeXaHU3Mbl, CNOCobHble nepeKkaymnBaTb MHOXeCTBO Pa3/INYHbIX OPraHNYEeCKNX U HeopraHN4YeCKnx
MaTepmnanos, NErKOBOCM/1IaMEHALWNUXCA U eOKNUX BELWECTB, C MPEBOCXOAHbIMU BO3MOXHOCTAMU ONA O6pa6OTKVI
)KMAKOCTEVI M TBEPAbLIX 4acCTuy, 41O obecneynBaet BbICOKYHO HaAeXHOCTb B NtobbIX ycnosumax.

Hawwn 6e3macnsiHblie HacocCbl pa3p360TaHbI C Uenbko ceeaeHnAa K MUHUMYyMy H606X0,D,MMOCTM TEXHNYECKOro
O6C/'Iy)KVIBaHMFI M COKpalleHnA 3HepI'OI'IOTpe6!'IEHVIﬂ AnAa CHNxXeHnAa CTOMMOCTU BNaaeHUA.
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Hacocbl u cuctembl, KOTOPbIE Mbl MOCTaBAAEM,
cepTdULMPOBaHbI COFAaCHO EBPONENCKUM
ATEX), amepUKaHCKUM n MM MPUMEHMMbIM
He npocto Hacocbl — ( ) P APy P
MEXAYHapOoAHbIM cTaHAapTam. Mbl npegaaraem
Nno/JIHoe peLleHne
pa3paboTKy npouecca c onpeaeneHMem TeXHUYECKUX
foToBble BaKyyMHble XapaKTePUCTMK 1 BbiIbopom 0bopyaoBaHus,
cucremol WMHTErpaLmio CUCTeEM YNpaBAeHNSA, BBOZ, B IKCNAyaTaLMIO
Ha 0ObeKTe, a TaKKe NpoLeaypbl YCTaHOBKM U
KBaIMPUKALUMM PYHKLIMOHNPOBAHMNS B COOTBETCTBUM C
TpeboBaHuamu FDA. —
&5
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NMPUMEHEHWNE

be3macnsHblit
Hacoc ana
XUMUYECKUX cpea

MexaHuyeckui
6ycrep

Ouctunnaums, obbluHbIN
pexxnum

NOpLIHEeBOM Hacoc

KpaTkoBpemeHHas
AVUCTUANALNA

PoOTOpHbI Bogokonbuesoit Naposoii
IONacTHOM Hacoc Hacoc 3)KEKTOop

v

MoneKkynapHaa ANCTUANALnA

O6cnyknBaHme peaktopa

LleHTpanun3oBaHHble
BaKyYMHbI€ CUCTEMbI
(nerkoBocnnamenstowmecs
1 e[Kue BeLLecTsa)

buotonaveo

CyLwKa, ucnapeHue,
Kpuctannmsaums,
KOHLUeHTpauma

Pekynepauus/
peumpKyaumMa rasa

[Jerasauna

Abcopbuus, aacopbuus, v v v v

necopbuusa

AunddysnoHHoe ncnapeHne v v v v

BoccraHoanevae v v v v

pacTeopuTeneit

Mpou3BoACTBO M30LMaHATOB v v v v

HacbiweHne v v v v

Mpoun3BoAcTBO NOAMMEPOB v v v v

1 naactmacc

Mpoun3BOACTBO KPaCoK,

MUIMEHTOB, MOKPbLITUM v v v v

M YepHUn

Mpoun3soacTBo mbina / v v v v

MOIOLLMX CPEACTB

CTepunmn3auma 3STUAeHOKCMA0M v v v v

YCTaHOBKM NOATOTOBKM HehTH v v v v

[Lernapataumnsa v dunsTpauus v v v v

JlerkoBocnaameHstowmeca n v v v v

efilkue rasbpl

v'v TpeanouTutenbHan TeXHONoM A UAn HeKkoTopble cnocobbl NpUMeHeHUs
LUIMPOKOE MUCMONb30BaHME
O6bI4uHO caman
MwuHumanbHas O6bI4HO BbICOKas
BbICOKas
CTOMMOCTb CTOMMOCTb
CTOMMOCTb
BNageHus BNajeHus
BNageHus
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HALUE BAKYYMHOE OBOPYAOBAHWE

EDP

MosiBuBLanca B Hayane 1980-x rozos cepua EDP ctana nepBoi IMHENKOM 3KoN0orMyeckn 6e3onacHbIX BaKyyMHbIX
HACOCOB B XMMMYECKOM MPOMbILLNEHHOCTU. 3TN HACOChI, B OCHOBE KOTOPbIX JIEXKUT YA0CTOEHHbIN Harpas,
06paTHbI KyNaYKOBbIN MEXaHU3M, pa3pabaTbliBaIMCh U UCMbITbIBAIUCH C Lie/Iblo 06ecneveHmna HageKHOCTU U
6e3onacHocTu. Micnonblyemasn no Bcemy MUPY B TeUeHUe MHOMMUX eT AnHeka EDP HeogHOKpaTHO AoKasana

cBOHO 3G PEKTUBHOCTb.

CDX

lMpoBepeHHblIe N UCNbITaHHbIE HA NPaKTUKe
CneumanbHo pa3p360TaHbl Aana npumeHeHumaA B
XMMUYECKOWN NPOMbILWTIEHHOCTU

Pa3paboTaHbl M NpoTecTMpOBaHbI A4NA obecneyeHus
6e30MacHOCTU U HAJEKHOCTU

CtabunbHana paboTa Aarke Npu HapyLleHuax paboyero
npouecca

Hwu3kaa ctoumocTb BnageHus

MpocToTa 06CNyKUBAHUA, HU3KOE SHepronoTpebaeHme
M OTCYTCTBME HEOHXOAMMOCTU B CUCTEME BMPbICKA
oxJlaXkgatoLLero rasa

Hacoc CDX1000 onTMMn3npoBaH a5 NpoLeccos, TpebyoLwmnx 601bWOoM CKOPOCTM NepekaymBaHms, n obecnedymsaet
ckopocTb 900 m3/4 1 npeaenbHoe AasneHne Bakyyma 0,005 mbap. ITOT HACOC MCNO/b3YeTCA NPEeUMYLLECTBEHHO B

YCNOBUAX NOCTOAHHOTO BbICOKOTO pacxofa. Ero KOHCTPYKLMA BblaeprKMBaeT cboM npoLecca 1 No3BoSET COKPaTUTb
BPEMSA NPOCTOEB KaK BO BPeMsA TEKYLLErO TEXHUYECKOTo 0O6CNYKMBAHUSA, TaK U BO BPEMS KanuTasbHOIO PEMOHTA.

lMpoBepeHHble N UCnbITaHHbIE Ha NPaKTUKe
CneumanbHo pa3pa60TaHb| Aana ycnoamﬁ BbICOKOIoO
pacxona B XMMUYECKOM NMPOMbILWNEHHOCTU

CnoKoMcTBUE M YBEPEHHOCTb NPU HenpepbIBHbIX
npoueccax
YcToiiumebl K c60AM B NPOM3BOACTBEHHOM NpoLecce

DnutenbHoe Bpems 6ecnepeboiiHoit paboTbl
BbicoKkaa HagexXHOCTb H61arofapa BO3IMOMKHOCTH
obcnyKMBaHMA Ha MecTe aKCMNyaTaLmum

EDWARDS

BakyymHoe obopyaoBaHMe AN XMMUYECKOW NPOMbILWAEHHOCTM



CXS

CXS — 3TO camblii BbICOKOTEXHO/IOTMYHbIN 6E@3MaCNAHbIN HAcOC A1 XMMMUYECKMX BELLEeCTB B accopTumeHTe Edwards.
OH OCHalleH HOBOW TEXHO/IOTUEN KOHYCHbIX BUHTOB, 06eCcneYmBaloLen UCKTOYUTENIbHYI0 SHEPTroaPpPeKTUBHOCTb
N NPOUN3BOAMUTENBHOCTD.

[nAa HeonacHbIX YCI]OBMI‘/'I 3KCNAyaTayunm mbl MOXKeEM NPensioxKNTb HACOCbl CeEpUn GXS, MCNONIb3yOLWMHNeE Ty XKe
3aNaTEHTOBAHHYIO TEXHO/1OTUIO, YTO U CXS.

du

Hu3Kas cTOMMOCTb YCTaHOBKMU
BCTPOEHHbIN KOHTPOAIEP M CUCTEMbI HE30MacHOCTU ANs
pPaboTbl NO NPUHLMMY KNOAKAOUYM U paboTaii»

MpoyHbIA U HaaeXKHbI1

Caman coBpeMeHHas BUHTOBAA TEXHOMOMMA A1A

KOPPO3UOHHOWM CTOMKOCTU M ONTUMA/IbHOM paboTbl C
: XUAKUMU U TBEPABIMU BELLLeCTBAMU

dKonorunyecku 6esonacHbiii
- MnasHas, becwymHas paboTa, <64 ab(A), H1U3Koe
3HepronoTpebsieHne, He NPOU3BOANT XKUAKNX OTXOA0B

Ceptudukauma ATEX/B3pbiBO3aLLUTA

Be3amacnaHbIM BaKyyMHbI Hacoc CXS cepTudULMPOBaH Mo CTaHAAPTY
ATEX, ero KOHCTPYKLMOHHaA 6e30NacHOCTb M 3aLUMTa OT yTeyeK
MO3BO/IAIOT MCMO/b30BaThb €ro A5 NepeKaymsaHus rasos rpynn |1B/IIB3.

®YHKUMA MPOMbIBKM pacTBopuTesnem (Npu HeobxoaMmocTu)
obecneymBaeT NoAAePKaHWE KOHCTPYKLMOHHOM 6e30nacHOCTY.

Cucrembl EXP

Bepcuu gna CeBepHoit AMEPUKM NOAXOAAT AA UCMNONb30BaHUA

B OMacHbIX 30Hax Knacca 1, rpynnel C n D, nogpasaenenua 1. 3tu
YCTaHOBKM CEPTUOULMPOBAHBI B COOTBETCTBMM cO cTaHAapTamu NEC
019 OMacHbIX 30H.
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bycrepbl EH

B ToM cnyyae, ecam npu AaBneHuu Ha Bnycke HUKe 10 mbap TpebyeTtcsa 6osee BbiCOKaA CKOPOCTb NepeKavmBaHuma,
6e3maciAHble HAacoCbl A1 XMMUYECKMX BELLECTB OCHALLAIOTCA MeXaHUYecKMmm byctepamm. byctepHble Hacochl
EH, aoctynHble B NATK pasmepax C HOMUHaAbHbIM pabounm o6bemom oT 250 4o 4200 m3/4, UMEIOT YHUKabHYIO
NnaTeHTOBAHHYO MMAPOANHAMMUYECKYIO Nepesady, KoTopana ob6beanHAET 3NEKTPOLABUIaTE b C HarHeTaTe/IbHbIM
MexaHM3MoM. biarogapa aTo TEXHOIOTMM HACOC MOXKHO 3aMnycKaTb NPU aTMOchepHOM AaBEHUM, @ BPeEMSA
NpocToeB CHUXaeTcAa Ha 50% No cpaBHEHUIO C HacoCamMm C NPAMbIM NPUBOAOM.

YBennyeHHasa Nnpou3sBoauTeIbHOCTb
COKan.I,eHME BpemeHun NpoCcToeB HaCOCa

MNMpocTana ycraHOBKaA
He TpebytoTca nepekntoyaTeny gasaeHus, nepenyckHble
JIMHUN N YaCTOTHO-pPeryMpyemble NpMBoAbl

HapgekHana paboTa pgarke B TAXKENbIX YC/IOBUAX
MpoBepeHHasa KOHCTPYKLMA YNNIOTHEHMA BaNa

3HaHuA O npumMmeHeHuu

IKCMepTHbIE UHIKEeHepHble pa3paboTKM — OCHOBa
ycnexa kKomnaHuu Edwards. Mbl Bcerga Haxogum
pelweHua ans npobaem KaveHTa. Cloga BXOAMUT:

PaspaboTka npoueccos

Bbibop obopyaoBaHms

* /IHTerpauus B cMcTeMy yrnpasaeHus
npeanpuatTMem

CO6I]I-OA€HVI€ NnpaBuUa TEXHUKN 6esonacHoCTU

e CoBeTbl MO 3aMycKy, BBOAY B 3KCMJyaTaL o
N obyyeHuto

Hawwn onbITHbIE MHXXeHepbl NPOXoaAT
cneumanbHoe obyyeHue, YTobbl MOMOYb
BaM CNPOEKTUPOBATb HACOCHYHO CUCTEMY
C He0bX0AMMbIMM MapameTpamu.

EDWARDS BakyymHoe ob6opyaoBaHMe AN XMMUYECKOW MPOMbILWAEHHOCTM



byctepbl HV

[nsa ncnonb3oBaHMA B KpyNHOMACLUTabHbIX 3a4a4aX XMMUYECKON MPOMbILLNEHHOCTM, HANPUMEP NOAMMEPU3ALNM
WU AEe0A0PUPOBAHMUA HKUPHbBIX KUCA0T, Hacoc CDX1000 MOXKHO 06beANHATb C MexaHU4Yecknmm byctepamm HV.
3Tn bycTepsbl, AOCTYMHbIE B HECKO/IbKUX Pa3mepax C HOMUHa/IbHbIM pabounm o6bemom oT 8640 1o 40 000 m3/y,
YyNpaBAAITCA YaCTOTHO-peryanmpyembiM NPMBOAOM, YTO MO3BO/IAET 3aMyCKaTb YCTPOMUCTBO NpU aTMmochepHOM
OaBneHun n obecneynBaeT HENPEB30ONAEHHYIO YHUBEPCANbHOCTD.

CTabunbHbIN Npouecc 4NA cTabunbHOro BbiIxoaa
MoaxoAnT Ans HenpepbiBHOM PaboTbl B LUMPOKOM
AManasoHe JaBaeHUA U B TAMKEbIX YC0BUAX
3KcnayaTauum

MpepoTBpalieHne He3anJ1aHUPOBAHHbIX NPOCTOEB
BbICOKOad)dJEKTVIBHOE yNnAoTHEHNE MeXaHN4YeCKOoro Basa
C BOAAHbIM OXN1aXXAeHUeMm, Ban 6onbLIoro ANaMETPa U

‘, 6onblINE KOCo3Ybble LecTepHU

Be3onacHOCTb U NPOCTaa MHTErpauma
[onNoNHUTENbHbIN KOHLLEBOM OX/1laanTeNb oTpaboTaBLMX
rasoB C BOAAHbIM OX/NaxKaeHnem, 6esonacHasn NpoayBKa
YMNAOTHEHUA Bana, KOHTPO/Ib TEMMEPATYPbl U YaCTOTHO-
perynmpyemblin Npneos,

Hawwm nHxKeHepbl-pa3paboTynkmn paboTatoT HENOCPEACTBEHHO C BaMM, YTOObI NPeaI0XKUTb pa3paboTaHHYo Nog,
BAC CMCTEMY M YCYTM B TOYHOM COOTBETCTBUM C BallMMM noTpebHocTAMKU. OHU UCNONb3YIOT NPeaBapUTEIbHO
paspaboTaHHble MoayAun 1 0bLWwKMpHble BO3MOXKHOCTM CAD.
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PASPABOTKA, MNPOEKTUPOBAHMWE,
CUCTEMATU3SALNA

Haw onbIT 1 3KCNepTHbIe 3HAaHWA O Ballen OoTpacan NPOMbILNIEHHOCTM NOMOTYT HaMm CO34aTb KOMIMJIEKCHbIN MaKeT
DEUJEHVIﬁ ANnA NPOEKTUPOBAHNA N CUCTEMATU3AUNN OﬁOpyﬂ,OBaHMﬂ.

e PaspaboTka npoueccos

e OnpeaeneHne TeXHUYECKUX XapaKTepUCTUK 1 Bbibop obopyaoBaHus

e [paBuWAa sKCNIyaTaLMn U TeXHWKa 6e3onacHoCTU

e BaKyymHble CUCTEMbI U MHTErpaLMa CUCTEMbI YNPaBIEHUS

e BBOg, B 3KCMAyaTaLMIO U YyCTaHOBKaA

e [poueaypbl YCTAaHOBKM U KBanUbUKaLnmM GYHKLMOHUPOBAHMA B COOTBETCTBUM C TpeboBaHUAMM FDA

Halum onbITHbIE UHXEHEPbI-Pa3pPaboTUMKM U LLEHTPAIM30BaHHbIE U PErMOHa/IbHbIE rPYMMbl CleLnanncToB Bceraa
roTOBbI NPEAOCTaBMTb CBOK SKCMEPTHYIO NOAAEPKKY NPK BbibOpe M yCTaHOBKe 060pya0BaHuMA.

MNMakeTHble pelueHUsn

Mo BO3MOMKHOCTU Mbl pa3paboTaem BaLly
UHAMBUAYANbHYIO CUCTEMY, OTTA/IKUBASICh OT
CTaHAAPTHbIX MOAYNel 1 ycTpoicTs. Kak npasuno,
TaKas cucTema BKtoYaeT B cebsa 6esamacnsHyio
HaCOCHYIO YCTAHOBKY C PAAOM AO0MONHUTE/bHbIX
MOAYNEN, B TOM YMCNE:

e MexaHu4yeckune bycTepbl — A/19 NOBbILIEHUS
CKOPOCTM MepeKaunBaHua 1 yaydLleHns
npeaenbHOro Bakyyma

YCTPOWCTBO ANA NPOAYBKMN ra3om —

[NS YMEHbLUEHUS KOHLEHTPaLMK
NErkoBOCM/IaMEHSIOLLMXCA BELLECTB U NPOANEeHNs
CPOKa CNyKbbl YNAOTHEHNSA. BO3MOKHbIE
BapMaHTbI: NPOZYBKa BMYCKHOIO OTBEPCTUS,
npoAyBKa yNa0THEHWA Basa, ra3oBblit basnact

MpesoxpaHuTeibHbIEe YCTPOCTBA

— NJiaMeracuTenu, ycTpomncTea ans
NPOMBbIBKW PacTBOPUTENIEM, BMYCKHbIE
N30/MpPYIOLLIME KNanaHbl

PeKynepaTuBHble pe3epByapbl A1 pacTBopuUTENEi
W APYTUX KUAKOCTEN — CBOPHUK KOHAEHCaTa,
KOHAEeHcaTop, pecusep

AKyCTUYECKME YCTPOWCTBA /1A CHUMKEHUS
My/NbCaLLMi B BbIXJIONHOM CUCTEME U, KaK
CNeACTBUE, CHUXKEHMSA LWYMA — IYLINTENN
(ApeHMpyemble), LLYMOMNOMOLLAOLLMIA KOpMyC AN
BCEW CMCTEMbI (CHMMKAET YPOBEHD LUYMa B CUCTEME
Ha >5 aBA)

MOHUWTOPbI M OpraHbl yNPaBAEHUA — OT AATYUKOB
1 npeobpasosateneit 4—20 MA 40 NONHOCTbIO
3aKpbITOro CrewumanbHoro 6/10Ka ynpasaeHus —
JATYNKM TeMNepaTypbl U AaBAEHWUSA, MaHOMETPbI,
[aTYMKM BPaLLEHUSA, MHBEPTOPHbIE NPUBOAbI, 610K yrpaBneHus
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CEPBUCHOE OBCNNYAKUBAHUE

Ycnex Bawwero 6usHeca 3aBMCUT OT MaKCMManbHOro BpemeHu becnepeboitHolt paboTbl 060pyaoBaHuA m
MWHUMAIbHOW COBOKYMHOM CTOMMOCTM BNAAEHMUA, U Mbl NOCTOSAHHO CTPEMMMCS NMOMOYb BaM AOCTUYb ITUX LieNiei.
ABNASACL MUPOBLIM INAEPOM B 06/1aCTU BaKYYMHbIX TEXHOIOTMIA U MPOLLECCOB, Mbl MOHUMAEM, KaK BaKyyMHble
HACcoCbl M CMCTEMbI PabOTalOT B peasibHOM KM3HW. Hall WMPOKNIN aCCOPTUMEHT yCcayr pa3paboTaH ¢ yyeTom
BalLUMX NoTpebHoCTel: Ana Toro, YTobbl Balm npouecchbl M o6opyaoBaHue 6bliv camMbiMU SKOHOMUYHbBIMU U
9KOMI0rMYEeCcKM 6e30MacHbIMM.

B ob6cnyrKmnBaHWe BXOAUT:
e KanutanbHblli PEMOHT C UCMOIb30BaHNEM OPUTMHA/bHbIX 3anyacTein Edwards
e OpurMHaNbHbIe 3aNYacT U KOMMIEKTbI 3aNYacTei, 4OCTyMNHble A8 HEMeAIEHHON OTNPaBKM

¢ BoccraHoB/nieHHoe 0bopyaoBaHMe — A1 SKOHOMUYHOIO paclUMpeHUs napka obopyaoBaHMsa U GOPMUPOBaHUSA
pesepBHOro napka obopyaoBaHMsa

e MupoBas ceTb KBaNMPULMPOBAHHBIX MHIKEHEPOB MO 0BCAYKMBAHMIO HA MECTax, FOTOBbIX BbICTPO OTpearMpoBaTb
Ha HenpeaBuAEHHbIe O0TKa3bl 060pyA0BaHUA

e PacluMpeHHan rapaHTMA, MOKPbIBatoLan HenpeaBuaEeHHbIE Pacxoabl

Hawwu nnaHbl o6cnyxmBaHus Expert Advantage npefocTaBafatoT BaM KPYrI0CYTOUYHYIO MOAAEPKKY, HE0OX04MMYHO
ONA NOCTOAHHOIO NOBbIWEHMA NPOM3BOACTBEHHON 3GDEKTUBHOCTM M AOCTUKEHUS BU3HecC-Lenei. NoCcKoNbKy
npegnaraemble yCayrm MoryT HEMHOTO OT/IMYaTbCA B 3aBUCMMOCTM OT NPOAYKTa, 06paTUTech K NpeacTaBUTeNto
KomnaHun Edwards ans obcy»aeHma KOHKPETHbIX TpeboBaHU.

EDWARDS BakyymHoe obopyaoBaHMe AN XMMUYECKOW NPOMbILWAEHHOCTM



edwardsvacuum.com
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EBPONMA, B/IN¥XHU BOCTOK U AGPUKA A3UATCKO-TUXOOKEAHCKWU PETMOH

CEBEPHAA U IOXXHAA AMEPUKA



