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PyKoBopACTBO MO 3KcnayaTauum
Perynatopbl pacxoaa U uameputenun pacxoaa rasa
CS330-C

1. BBEZAEHUE

1.1 3asasBneHue npousBoauUTens

KomnaHusa Beijing Sevenstar Flow Co., Ltd (aanee Sevenstar) aBnsaeTcs BAagenbLLeM aBTOPCKUX
npas Ha Pyko8oOCMe0 o 3KCrayamayuu Ha pe2yaamopsl pacxoda u usmepumenu pacxoda easa. He
pa3pellaeTcs KOMMPOBaATb, XPaHWUTb M PACMPOCTPaHATb KaKyto-1Mbo 4YacTb AaHHOro pPyKOBOACTBA
NobbIM cnocobom (3/1eKTPOHHbIM, MeXaHUYecKum, GpoToKonnpoBaHMem U T.n.) 6e3 paspelleHus
KOMMaHuK Sevenstar.

HacToslee pyKkoBoACTBO ABAAETCA NepeBOAOM aHINOA3bIYHOrO PYKOBOACTBA MO 3KCMyaTauum,
BbiNosIHEHHbIM AO «BAKYYM.PY», U MOeT MCNONb30BaTbCA TO/IbKO AA MOAYyYeHUA ChpaBOYHOM
nHpopmauymu.

B JaHHOM PYKOBOACTBE He rapaHTUPYeTCAa OTCYyTCTBME OWWOOK M ynyleHWi, U u3paTenb He
HeceT OTBETCTBEHHOCTM 33 OLIMBKK, YNYLLEHWUA UK KaKNe-InMbo yObITKU, K KOTOPbIM MOKET NPUBECTU
[JaHHOe PYKOBOACTBO, M OCTaBAsAET 3a COBOM NPaBO BHOCUTb B 3TOT AOKYMEHT M3MeHeHua 6e3
npeaBapuTeIbHOrO N3BELLEHWA.

Ecnv npu MCnonb3oBaHUW JOKYMEHTa OBHapyXUAUCL Kakue-nMbo HEeToYHOCTU, TO MpPOCUM
coobuwmTb 06 3TOM NpeacTaBUTeNsiMm KomnaHum Sevenstar 8 Poccun — AO «BAKYYM.PY».

1.2 Nepep Hauyanom paboTbi

YBaxkaemblit nokynatenb, 6narogapum 3a npuobpeTeHne perynatopa /usmepuTens pacxoaa
rasa. B JaHHOM pyKoBOACTBE NPUBOAUTCA ONMUCAHMUE OCHOBHbIX BOMPOCOB KOPPEKTHOM M Be3onacHoM
aKcnyaTaumm npmubopa.

Monb3oBaTeslb LOMKEH NPOYUTATb 3TO PYKOBOACTBO, pPa3obpaTtbea B paboTe 060pys0BaHUA U
06paTUTb BHUMAHUE Ha TEKCT C Npeaynpeaatolmmm 3HakaMm U 3amMmedaHnamm.

KomnaHus Sevenstar He HeCeT OTBETCTBEHHOCTU 3a HecoboaeHNe TpeboBaHUN, U3NOKEHHbIX
B JAHHOM pyKoBOACTBE. PYKOBOACTBO HEOOXOAMMO /1A YCTAHOBKU WM OBCAYKMBaHUA U TpebyeT
BHMMaTENbHOro U3yyeHus ana 6esonacHoi paboTol.
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1.3 TpeboBaHua 6e3onacHocTH

O6paTnTe BHMMaHWE Ha NPUBEAEHHbIE HUXKE NPUMEYAHNA NPU YTEHUN AAHHOMO PYKOBOACTBA.
Mpoun3BoguTeNb He HeceT OTBETCTBEHHOCTM 33 ywepb, NoMyyYeHHbId B pesynbTaTe HecobawogeHus
npuBeAeHHbIX HUKe TpeboBaHN.

a) He zameHalime Kakue-nubo KoMmrnoHeHMbl U He pasbupalime npubop.

He 3ameHsnNTe KakmMe-1Mbo KOMMNOHEHTbI U He pa3bupante npubop 6e3 paspelleHnsn, a TaKkKe
cneauTe 3a Tem, YTOBbl 3TUKETKa M3denva He Gbina nospexaeHa WAM yaaneHa npy Bo3BpaTe Aaa
A0paboTKM, NOBTOPHOM KaNMBPOBKM M TEXHUUYECKOTO 06CAYKMBAHUA.

6) [nsa nposedeHus mexHU4YeCKo20 06CAyHUBaHUS 06pamumect K npogheccuoHanam.

He 3ameHaiTe KoMmnoHeHTbl. Jllobas TexHMYecKkaa noadepyKa Ao/KHa bbiTb nNpeaocTasiaeHa
cneumnannctTamm, aBTopmMsoBaHHbIMKW KOmnaHuel Sevenstar.

6) ﬂomanyﬁcma, o6pamume ocoboe BHUMAHUe rnpu ucrios13084HUU OIACHbIX 2G308.

Mpubop cneayeT NONHOCTLIO NPOAYTb U cobaoaaTb mepbl 6e30nacHoOCTH, ecnm oH paboTan c
onacHbiMM rasamu. Cnegute, 4Tobbl Napbl rasa He BCTYNaAW B peakLUmMio C MaTepPUaaom YNAOTHEHUA U
npubopom.

ObpaTnte BHMMaHKWe Ha NpoAayBKy Npubopa.

CnepyeT NpoAyTb CYXMM MHEPTHbIM Fa3oM BCHO CUCTEMY A0 M MOCAe YCTaHOBKM Npubopa.
Morkanyicra, KOPPEKTHO cobatoaaiTe Bce 3Tanbl NPOAYBKM.

Mpubop cneayet npoayTb 1 paboTaTb C HAM B NepyaTKax.

2) He ucnone3ylime npubop 6o 83pbisoonacHoli cpede.

He ncnonb3ynte npubop Bo B3pbiBOONAcHOW cpege 6e3 Hanuuma cepTnuduKata 6esonacHocTu
Ha npunbop.

0) Ucnone3sylime coomeemcmeyoujue coeduHeHuA u cobaodalime npasuna.

Bce coeauHeHua npubopa AOMKHbI BbiTb NOA06PaHbI B COOTBETCTBUM C PYKOBOACTBOM.
BHMMaTeNIbHO NpoYMTalTE PYKOBOACTBO Nepes, BbiNoSHEHUEM COEANHEHUA.

e) lMposepbme cepmemuyHoOCMs.
BHMMaTeNbHO NpoBepbTE BCE BAaKYYMHbIE KOMMOHEHTbI U Y6eauTech, UTO B CUCTEME HET Teuen.
H¢) Y6edumecs, ymo npubop pabomaem npu 6e30nacHom 0asaeHuu.

MpoBepbTe, YTO AaBieHMEe BXOAALLErO rasa He NpeBbilaeT MakcMManbHoe paboyee gasneHue
ans npubopa (cm. Tabn.1).

3) Cnedume 3a yucmomoli eceli cucmemsi.

Bo Bpema pa6OTbI VICI'IOI'Ib3y1\;1Te ynuctble rasol - 6es nbian, 4actuy, rpAasn, BONNIOKOH, CTEK/1Ia UIN
4acTuu, Kenesa.

u) lpoepelime npubop neped pabomoli.
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MporpeliTe NnpmMbop, ocobeHHO Npu paboTe c onacHbIMK razamu. MOSHOCTLIO 3aKPOMTE KnanaH
n ybeautech, YTO HET OLLUMBKM B oNpeaeneHnM NoToKa rasa Yepes npmbop.

1.4 O6wasa uHpopmauusa

HacTosuwee pyKoBOACTBO COAEPXWUT MHOOPMaALMIO O perynsTopax pacxoga rasa (ganee
perynatopax uau PPl, aHrn. Mass Flow Controller unn MFC) 1 nsmeputensax pacxoga rasa (aanee
pacxogomepax wmnm WUPT, aHrn. Mass Flow Meter uan MFM) cepumn CS330-C. Ecam nHdbopmaums
oTHocutcAa K PP n UPF, To onucbiBaetca PPI, Kak 6onee cioXHbii npubop. Echm nHoopmaumn
OTHOCUTCA TONBKO K MPT, TO Ha 3TO yKa3biBaeTcA O4HO3HAYHO.

Perynatop pacxopa rasa (PPl) TouHO u3mepaeT U peryavpyeTr MNOTOK rasa, OH LLMPOKO
MCNONb3yeTcs B TaKUX 06NacTAX KaK MPOM3BOACTBO MOAYNPOBOAHWMKOB WM MHTErPanbHbIX CXEM,
obpaboTka cneumanbHbIX MaTepuanos, XMMUYecKasn, HedTAHAA ¢dbapmaveBTnyeckasn
NPOMbILIEHHOCTb, 3aLLMTA OKPYKAIOLLEN Cpeabl, HAYYHO-UCCeA0BaTeIbCKME BaKYYMHbIE CUCTEMbI U
T.4. TUNUYHOE nNpUMEHEHMEe NPUOOPOB: MUKPOINEKTPOHHOE TEXHOJIOrMYeckoe 0bopyaoBaHUE,
YCTaHOBKU Ana anodody3nmn, OKUCAEHUA, IMUTAKCUWU, XMMUYECKOTo ocaxaeHus CVD, nnasmeHHoro
TPaBNEHWA, MArHETPOHHOrO pachblNeHUA, WOHHOM MMMAQHTAUMKM, BAKYYMHOrO HamnblaeHUs,
nnaBneHMA ONTUYECKOro BOJIOKHA, CUCTEMbI CMELUMBAHMA Tra308, YMNPaBAEHUA KaNUANAPHbIMU
NMOTOKAaMM ra3oB, ra3oBble XpomaTorpadbl U gpyrme aHaAUTUYECKME NPUHOPBLI.

Perynatop pacxopaa rasa cepun CS330-C — 310 perynatop nocieaHero nokoneHus ansa pabotbl B
npoueccax nosynpoBOAHNUKOBOM NPOMBILLAEHHOCTU U TpeboBaTeIbHbIX MPOMBILLNEHHbIX NPOLLeccaX,
B KOTOPbIX TpebyeTca BbICOKAA TOYHOCTb U3MEPEHMUA U TMOKOCTb NOAKNHOYEHWNA.

Perynatop CS330-C moXeT UMeTb 0AUH UAK ABa UHTepdelica: aHanorosbil (TOK U HanpAXKeHue)
n unoposon (RS-485, DeviceNet™, Profibus). UM MOMKHO ynpaBaAaTb Kak MOJHOCTbIO B LUndpoBOM
pernme, Tak U B aHaNOroBOM pexume ¢ undpoBbim MoHUTopuHIrom. Cepus CS330-C nogaeprkumBaet
ABa TUMa HanpsaeHua nNuTaHusa (asynonspHoe +8B++16 B nam oaHononspHoe nutaHue +14++28 B
NMOCTOAHHOrO TOKa).

B Ll,Md)pOBOM MHTep¢el7|ce noaaepXmMearoTcA AOO0NONHUTENbHbIE CUTHA bl aBTOMaTMYeCKon
CUrHann3aumm, CMeHbl pa6oqero rasa m yctaBku guanasoHa. Yepes OTKprTbIVI NPOTOKO/N AOCTYMNHa
pa3pa60TKa nosib3oBaTesiem CO6CTBEHHON BHELLHEN CUCTEMbI ynpasaeHuA.

UcxooHble Hacmpoliku pe2ynamopa CS330-C (3a0aHbl No ymoa4aHuro):

MAC appec: 32
RS485 ckopocTb nepeaaun (baud rate): 19200
CurHan ynpasnexua: 05 B aHaNOroBblin CUrHaN ynpasaeHus.

[ononHuTeNbHYI0 MHOPMALMIO MOXKHO NOMYYNTL Ha caiiTe www.mfcsevenstar.ru.
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1.5 TexHuUYecKMe XapaKTepUCTUKU

Tabauya 1. TexHUYecKue XxapakmepucmuKu

Tun CS330-C
OunanasoH (100, 200) n/muH
nameperua (Na)
To4yHOCTb +1.0% o1 Y.3.*%, ecnn ¥.3.235% [.LL.**; +0.35% ot .., ecamn ¥.3.<35% M.LL.
JInHenHoCTb +0.5% ...
MNoBTOpAemocTb +0.2% M.L.
Bpemsa oTkAuKa

<1 c(ctaHgapTHoe)

MNonoxeHue KnanaHa HOpM&ﬂbHO OTKPbIT NI HOPMA/IbHO 3aKPbIT

bes KnanaHa
6e3 nuTaHus

MNepenag pasnexHna 100 ... 300 kMa (50<noTok <100 n/muH)
200 ...300 kNa (100< noTok <200 n/MuH)
MakcumanbHoe 0.45 Mna
paboyee pasneHve
TemnepaTypHbIi Hynesow: <+0.05% MM.LL./°C
K0adduLMeHT [vnanasoH: £+0.1% MM.LU./ °C
[laBneHune ncnbiTaHmA 1 MnNa
Opend Hyna <0.6% MN.L./rop 6e3 aBTOMaTUYECKOW KaNMBPOBKM HY/1IEBOIO 3HAYEHUSA
YpoBeHb Teun 5x1011 atm. cm3/cek (He)
MaTepuan ynnotHeHua MeTtann
O6paboTka INeKTponoMpoBKa
NOBEPXHOCTH
Pabouyas Temnepatypa (0+50) °C
BxozHo# curHan Undposoii: RS485, DeviceNet™, EtherCAT

He onpeaeneH
AHanorosbliit: (0+5) B nocToAHHOro ToKa

unm (4+20) mA

BbixogHOW curHan

Undposoii: RS485, DeviceNet™, EtherCAT
AHanorosbliit: (0+5) B nocToaHHOro Toka naun (4+20) mA

BapuaHTbl anekTpu- +8++16 B NOCTOAHHOIO TOKa MK +14++28 B NoCcTOAHHOrO ToKa (400 mA)

YecKoro NUTaHuA
BapuaHTbl D-sub 9-pin, D-sub 15-pin, DeviceNet™, EtherCAT
3/1eKTPMYECKOro

pasbema 1 uHTepdenicsl
BapuaHTbl coeguHeHus VCR 1/2”
C ra3oBol NHMEN

Bec

2.6 Kr | 1.5kr

& lMpumeyaHue

Pezynamop pacxoda omxanubposaH no azomy e kKayecmee cmaHOapmMHo20 2a3d.
CmaHOoapmHesle ycnosus: memnepamypa 273.15K (0 2C), dasneHue 8030yxa 101325 Na (760 mm.pm.cm.)

/s peaynamopos pacxoda Sevenstar, eOUHUUA U3MEPEHUA MOMOoKa SCCm udeHmu4Ha «Ma/muH npu 02C, 1 amm. »,
a eduHuya usmepeHus SLM udeHmuuHa «a/muH rnpu 0 °C,1 amm.»
*V.3. —ycmaHoesnieHHoe 3Ha4YeHue.

**M.LU. — nonHaa wkana.

Beijing Sevenstar Flow Co Ltd
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1.6 MapameTpbl KaAMb6pPOBKMU

O6bI4HO perynsaTopbl pacxoAa KanmbpyroTca B COOTBETCTBMM C TpeboBaHMAMU 3aKasuMKa
(Tpe6OBaHMﬂ AO1XKHbI COOTBETCTBOBATbL TEXHUYECKUM XapaKTepMCTVIKaM). ﬂpVI OTCYyTCTBUU
cneymanbHbix TpeboBaHUI NONb30BaTENs PErYAATOPbI KANNBPYIOTCA B CTAHAAPTHbIX YC/IOBUSAX.

1.6.1. CmaHOapmHsble ycnoeus
Ecnv nonb3oBatesnb He npeabsBun 0cobbix ycnosuin, PP Kannbpyerca B CTAHZAPTHbIX
yCcnosmax:

[aBneHuve Ha BbIxoge: aTMocdepHoe.

O6bI4HO MaccoBbIi pacxon rasa nepesoguTcAa B 06BbEMHbIN pacxonq rasa npu CTtaHAAPTHbIX
ycnosumsax.

EAMHULbI U3MepeHUA:

SCCM - cTaHAapPTHbIN CM3/MUH

SLM - cTaHaapTHbINA 1/ MUH

CtaHaapTHble ycnosuaA: Temnepatypa 0 °C(273.15 K), nasneHue - 101325 Ma (760 mm.pT.cT.)

MpY HOPMa/bHBIX YCIOBUAX MAOTHOCTb ra3a ABAAETCA NOCTOAHHOW. MponsseseHne NAOTHOCTH
1 06beMHOro pacxoAa PaBHO MaccoBOMY pacxoAy. [1oaTomy npu HOPMasbHbIX YCA0BUAX 06bEMHbIN
pacxoj COOTBETCTBYET MaCCOBOMY pacxoay.

O6bl4HOE YCTAaHOBOYHOE MOJIOKEHWE PEeryaaTopa pacxofZa - TFOPU3OHTa/NbHOe, JApyrue
nonoxeHus (BepTnKanbHoe (NOTOK rasa cBepxy BHM3) UM BOKOBOE) ABAAIOTCA AONOAHUTEIbHbIMM.

1.6.2. Ycnosusa npouzsodcmea
PerynsaTtopbl pacxona rasa cobupatoTcs B yCNOBUAX YMCTbIX KOMHAT Knacca 100, a KannbpoeKa,
YNAKOBKa U KOHTPOIb NPOUCX0AAT B MOMeL,eHUmM Knacca 1000. TemnepaTtypa B nomeweHmn 2213 °C,

1.6.3. KanubpoeouHobie ucnbimaHusa

Ka)K,EI,bIﬁ PErynAaATOp pacxoa ra3da nocae U3rotoBaeHnAa NnpoxoganT pa3sindyHbie KaJWI6pOBOl-IHbIe
CTeHAbl B Te4eHune 24 yacos. TonbKo nocne ,qBOﬁHOﬁ NMPOBEPKUN TAKNX XaPaAKTEPUCTUK KaK TOYHOCTDb,
p,MHaMMLIeCKM[/'I OTK/IUK, yCTOVILIMBOCTb K KonebaHnam AaBNeHnA, BbICOKOKa4YeCTBeHHaA npoAayKuuna
NOCTyrnaeT B NPOAaKy.

CtpaHuuya 8 s 33 AO «BAKYYM.PY»
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2. MoaroTtoBKa K pabote

2.1 BsepeHue

MPEAYTIPEMIEHUNE: paboma ¢ MOKCUYHbIMU, G2peccUsHbIMU UsU 83PbIBOONACHbIMU 2a3amu
00AX#CHA NPoU3800UMbCA € cob00eHUeM 8cex Heobxo0umbix mep npedocmopoxHocmu. locne
YCMAHOBKU peaynamopa pacxoda 2a3a Heobxooumo mujamesbHO rposepums cucmemy Ha
Hanuyue meyeli. lNeped pabomoli ¢ aepeccusHbiMu 2a3aMu npodylime peayaamop Ccyxum
UHepMHsIM 2a30M 8 meveHue 1 yaca.

BAMHO: npu ycmaHogKe pe2ynamopa pacxoda 2a3a rnposepbme 4mobbl cmpeska NomoKa Ha
3a0Hell naHenu ycmpolicmea coenana ¢ HanpassaeHUemM NoOMoKa 2as3a.

2.2 PacnakoBskKa

Perynatopbl pacxoga rasa cepum CS330-C cobupatoTca, KanmbpytoTca M ynakoBblBalOTCA B
YCNOBUAX YUCTbIX KOMHAT. MpMbOpbI yNaKkoBaHbl B ABa OTAE/bHbIX FepMETUYHbBIX NIACTUKOBbIX NaKeTa.
BHewWHM nakeT — obLWMIA NaKeT, @ BHYTPEHHUI — YNCTbIN NaKeT. BHEWHUIN NnakeT He0BX04MMO CHATb
npu BXoAe B YMCTYHO KOMHATY. [nA MUHMMM3ALMM 3arpsa3HEHWN BTOPOM MaKeT ciefyeT CHUMATb B
YMCTON KOMHATE Ha MecTe YCTAaHOBKM perynsTopa pacxoja rasa.

2.3 YcTaHOBKa

2.3.1. BeeodeHue

B 60/1bLUMHCTBE C/ly4aeB BMECTe C YCTaHOBKOM perynsaTopa pacxoAa rasa Tpebyercs yCTaHOBUTb
3anopHbIN KnanaH. Mas nog, AaBneHWeM, 3anepTbii MeXay ABYMS 3aNOpPHbIMU YCTPOUCTBAMM, MOKET
BbI3BaTb HEKOHTPO/IMPYEMbI CKa4oK AOaBNeHMs, MO3TOMYy HeobXoAMMO Y4YMTbIBaTb MOJOXEHUE
3anoOpHOro KnamnaHa (Bblle WAW HWMKEe MO MOTOKY) B 3aBUCMMOCTM OT XOZ4A TEXHO/I0rMYECKoro
npouecca.

PekomeHAyeTcs YCTaHOBUTb BCTPOEHHbIN GpUALTP Nepen peryniaTopom pacxoda rasa 4tobbl
npeaoTBPaTUTL €ro 3arpAsHeHue.

Perynatop pacxoga rasa CS330-C pekomeHAyeTCA yCTaHABINBATL B MOJI0XKEHWE, YKa3aHHOe Mpu
3aKkase. CnegyeT MCNOb30BaTb YMCTbIA U Cyxoi ra3. MpuM MOHTaXKe He AOMNYyCKalTCcA yAapbl wUau
BMbpauma. Pasmepbl perynstopa npeacrtaBaeHbl Ha PucyHkax 1, 2, 3. OnucaHuMe BO3MOMKHbIX
COeaMHEHMI ra30BbIX IMHUI NpusoauTca B MpunoxkeHun 1.

He cHumainTe 3alNTHbIE TOpLUEBbIE KPbIWKA COGLI,VIHEHMVI A0 MOMEHTa YCTaHOBKMU.

Beijing Sevenstar Flow Co Ltd CrpaHuua 9 us 33
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PucyHok 2. FabapumHsie pasmepsl PPl CS330-C (9 pin u 15 pin sub-D)
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PucyHok 3. FabapumHsie paszmepsi PPl CS330-C (EtherCAT)
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2.3.2. MoHmax
YcTaHoBUTE PerynaTop pacxoga ra3da CornacHoO Hanpas/1€HUIO NOTOKA, YKAa3aHHOTO CTpEﬂKOﬁ Ha

Kopnyce.
Monmas coeduHeHus % VCR
Cm. PucyHOK 4 n 5. lNposepbTe paccToAHUE MeXKAY TopuaMn CoeauHEHNA C YY4EeTOM TOLWMHDI

YNNOTHEHUA. CHMMWUTE nNNacTMKOBblE 3alUUTHbIE KOJIMAYKM CasiIbHUKOB. anI Mncnonb3oBaHUn
He3aKpenneHHbIX CTaHAAPTHbIX YI'II'IOTHEHVIﬁ VCR BcTaBbTe ynnoTHeHne B 4aCTb CoeguHeHuA C

PucyHok 4. VCR co cmaHOapmMHbIM yrisiomHeHUem

BHYTPeHHeln pe3bboit. [na cTonopHbiXx Npokaagok VCR 3allenkHUTe MPOKAAAKY Ha YNAOTHAEMOW
NMOBEPXHOCTU. 3aTAHWUTE FaMKK BPyYHyl. HaHecuTe MeTKM Ha raMky W Kopnyc 4YTtobbl OTMETUTb
NOMIOXKEHUe raliku. YAep:KuBas KOpMnyc raeyHbiM KAKOYOM, 3aTAHMTE raiky Ha 1/8 obopota ana
NPOKNAA0K U3 HeprKasetowen cTanun 316L namn Hukens.

PucyHok 5. VCR ¢ ¢hukcupyrouumcs ynaomaeHuem

2.4 WHTepdeicbl ynpaBneHUA U 3N1eKTPUIYECKUe CoegUHEHUA
A BHumaHue:

BHewHuli 8ud 3anekmpuyeckux coeduHeHul pezysnamopos pacxoda 2asza u usmepumeneli pacxoda 2aza CS330
00uHakosbili. Ho y P omcymcmeayrom caedyroujue cuzHasel: 3a0aHue ycmasku 0-5 B, 3a0aHue ycmasku 4-20 MA
(0-20 mMA) u npuHyOumesnsHoe ynpassaeHue KAAnaHoM. 3mo o3Ha4yaem, 4mo 044 udmMepumesns pacxoda 2asa
KoHmakmel 1 u 6 pazvema D-sub 9-pin, u kKoHmakmel 1, 7, 8 u 12 pasvema D-sub 15-pin He Hy@Oaromcs 8

MOOK/OYeHUU.

Cywiecmeyem 4 ocHOBHbIX UHMepgelica ynpaeaneHus pe2yaamopamu pacxodd 2a3a
npouseodcmea KomnaHuu Sevenstar:

1) AHanorosoe ynpaBsaeHNe No HaNPAMXKeHUIO
2) Undposoe ynpasneHune RS485
3) DeviceNet

4) EtherCAT

CtpaHuuya 12 n3 33 AO «BAKYYM.PY»
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dnsnyecku INNEKTPUYECKOE nNOoAKNHHYEHUE OaHHbIX VIHTepd)eﬁCOB peann3oBaHoO B KOM6VIH3LI,M$IX,

npeacTtaBieHHbIX HUXKeE.

2.4.1. AHanozoeoe ynpasneHue (D-Sub 9pin) + RS485

AHanorosoe ynpasneHue yepes pasbém D-Sub 9pin pacnosoxeHHbIi Ha BepxHen KpblwkKe
kopnyca PPl. Uudposoe ynpasneHne RS485 uyepes pasbém RJ11, pacnosiorkeHHbIr Ha 6GoKoBol
KpblwKe Kopnyca PPT. Mpu dopmmpoBaHnKM Koaa 3aKasa 3Ta KombuHauma ob6o3HavaeTcs [R].

Tabauya 2. PacrionoxceHue u onucaHue KoHmaxkmoes D-Sub 9pin (male)

Homep OnucaHue PacnonoxteHue KOHMAKMoOS8 8
KOHmMakma pasvéme
1 MpuHYyAWUTENbHOE YyNpaB/ieHWe KnanaHom
2 BbIxoZHOW curHan notoka 0-5 B
3 MutaHune +15 B (onunoHanbHo +24B)
4 MutaHne 0 B
5 MutaHue -15 B
6 CurHan yctaBku 0-5 B
7 O6paTHbIN ANA CUrHANa yCTaBKu
8 Ob6paTHbIN gas cMrHana noToka
9 He noakntoyaetcs
Tabauya 3. PacrionoxceHue u onucaHue KOHMakmos RJ11
Homep OnucaHue PacnonoxteHue KOHMAKMoOS8 8
KOHmMakma pa3véme
1 3emns (GND)
2 He ucnonesyetcs mﬂ{
3 485- 654321
4 485+
5 He ncnonbayetca
6 He ucnonbsyetca

2.4.2. AHanozoeoe ynpaeneHue (D-Sub 15pin) + RS485

AHanorosoe ynpasseHue yepes pasbém D-Sub 15pin, pacnosioXKeHHbI Ha BEpXHEel KpbllwKe
kopnyca PPl. LUndposoe ynpasneHne RS485 yepes pasbém RJ11, pacnonokeHHbli Ha 6GOKOBOM
KpbllKe Kopnyca PPT. Mpu dopmnpoBaHUM KoZla 3aKa3a 3Ta KombuHauua obosHavaetca [D].

Beijing Sevenstar Flow Co Ltd

www.mfcsevenstar.ru
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Tabauuya 4. PacrionoxceHue u onucaHue KoHmaxkmos D-Sub 15pin (male)

Homep OnucaHue PacnonoxteHue KOHMAKMOSE 8

KOHMaKkma pasbéme
1 O6paTHbIit A4na curHana yctasku 5 B/20 mA
2 BbixogHoW curHan noTtoka 0-5 B /
3 He nopgxniouaetca se  ®1
4 BbixogHow curHan notoka 0-20 mA nnun 4-20 mA 10 2
5 MutaHue +15 B (onunoHanbHo +24 B) e *3
6 MutaHue -15 B (TO/IbKO NpY UCNOb30BaHMM ABYNOAAPHOTO 17¢ * 4

nUTaHmuA) 136 *5

7 CurHan yctaBku no Toky 0-20 mA nnum 4-20 mA lie ®6
8 CurHan ycTaBku no HanpsxeHuto 0-5 B 150 ® 7
9 MutaHne 0 B w
10 O6paTHbIi gna curHana noTtoka 5 B/20 mA
11 He noakntovaerca
12 MpuHyaMTENnbHOE ynpaBaeHue KaanaHom
13 MutaHne 0 B
14 He noakntovaerca
15 3asemneHue Ha Kopnyc (GND)

2.4.3. AHanozoeoe ynpasneHue (D-Sub 9pin) + RS485 (RJ45)

AHanorosoe ynpasneHue yepe3 pasbém D-Sub 9pin, pacnonoxeHHbI Ha BepxXHel KpblllKe

kopnyca PPl. Uudposoe ynpasneHne RS485 uyepes pasbém RJI45, pacnosiorkeHHbIr Ha 6GoKoBol

KpbllwKe Kopnyca PPT. Mpu dopmmnpoBaHnm Koga 3aKkasa aTa KOMbMHauua o6o3HavaeTca Kak [J].

Tabauya 5. PacnonoxceHue u onucaHue KOHMaxkmos RJ45

Homep OnucaHue PacnonoxteHue KOHMAKMoOS8 8
KOHmMakma pa3véme
1 3emna (GND) l HHHHHH I
2 He ncnonbayetca ! ! o, ! ele, ! ol
3 He ncnonb3syetca II
4 485- 1T [
5 485+ -
6 He ncnonbayetca
7 He ncnonb3syetca
8 He ncnonbayetca

2.4.4. Qugppoeoe ynpasneHue DeviceNet

Undposoe ynpasneHune DeviceNet ocyliecTBaseTcs yepes CNeLMasM3npoBaHHbIA Kpyrbii

pa3bem, PacrnoNoXKeHHbI Ha 6oKoBOM cTeHKe Koprnyca PP, Mpu ¢popmmpoBaHMM Koda 3aKasa 3Ta

KoMbUuHauuma obosHavaeTcs Kak [X].

CtpaHuuya 14 n3 33
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PucyHok 6. BHewHuli 8u0 u pacrosnoxceHue ssieKkmpu4yecko2o coeduHeHus DeviceNet

Tabauua 6. PacrionoxceHue u onucaHue KOHMaxkmos paszvéma DeviceNet

Homep OnucaHue PacnonoxteHue KOHMAKMOSE 8
KOHmMakma pa3véme
1 06wumii (Drain) > i
2 Mutanune (V+)
3 Mutanue (V-) .
4 Bbicokuit yposeHb (CanH)
5 Hu3Kuit yposeHb (Canl) : B

2.4.5. Hugpposoe ynpasneHue EtherCAT
OcylecTBaneTca Yepes cneumManmsnpoBaHHbiit pasbém. Mpu popmmnpoBaHnM Koaa 3aKasa 3Ta
KombuHauma ob6o3HavaeTca Kak [E].

Tabauya 7. PacnonoxceHue u onucaHue KOHMakmos pa3véma DeviceNet

Homep OnucaHue PacnonoxeHue KOHMAaKMmMos 8 pasvéme
KOHMaKkma
1 TX+
2 TX-
3 RX+
4
5
6 RX-
7
8
Beijing Sevenstar Flow Co Ltd CrpaHuua 1513 33
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2.4.6. [NoOKnwYeHUe K Komnbiomepy

Ons cBasu ¢ KomnbtoTepom B PPI CS330 npeaycmoTpeH nHtepdeic RS485. Onsa nogrntodeHms
NoHagobuTca nHTepdencHbIN coeauHUTeNbHbIM Kabenb mexkay PPl CS330 u KomnbioTepom. Co
CTopoHbl PPl ncnonb3yetca pasbém RI11 (nam RI45 B 3aBMCcMMOCTM OT moanduKaumm). Co CTOPOHbI
KOMMNbloTePa MOXKET bbITb Mcnosb3oBaH COM nopT nam USB nopt. Takke NoHagobuTca oTaeNbHbIN
Kabenb NUTAHWA AN NOLAYM HaNPSAXKEHWUA HA Pa3bEM, PAaCNO/IOMKEHHbIA B BEPXHEN 4acTu Kopnyca
D-Sub 9pin (unu D-Sub 15pin B 3aBUCMMOCTM OT MoaudUKaLUM).

Peanu3syromca yemeoipe 803MOMCHbIE CXeMbl MOOKAYeHUSA:

1) PPI CS330 c ogHONOAAPHBIM NUTaHMeM +24B K USB nopTy KomnbloTepa
2) PPl CS330 c aBynonspHbiM nuTaHnem +15B kK USB nopTy KomnbloTepa
3) PPl CS330 c oaHONoNApHbIM NUTaHMem +24B K COM nopTy KomnbioTepa

4) PPT CS330 ¢ gsynonapHbiM nuTaHMem £15B k COM nopTy KomnbtoTepa

USB of USB of
Computer Computer

CS Product CS Product

a) of DBY Pins 6) of 15 Pins

PucyHok 7. ModknoyeHue PPl CS330 k USB nopmy komnsromepa (kabens RJ11- USB nopm)
a) PP ¢ d8ynonapHbim numaxHuem +15 B
6) PPl c 00HOMNOAAPHLIM MUMAHUEM +24 B

Power =15V
e

)

Red
Line QCX-42 M)

R3232-R3435 pe 5erial port To232R5A5S P Serial Port
Lonverter Lonverter

CS Product CS Product
of DBY Pins of 15 Pins

a) 6)

PucyHok 8. ModkntoyeHue PP CS330 k COM nopmy kKomnetomepy (kabeas RJ11- COM nopm)
a) PPl ¢ dsyrnoaapHeim numa+Huem +15 B
6) PPl c 00HONoAApHBIM NUMaHUem +24 B

CtpaHuuya 16 n3 33 AO «BAKYYM.PY»
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Mpn HeobXoAMMOCTN OAHOBPEMEHHOTO NOAKAOYEHUA HECKoNbKMX PP K KomnbioTepy yepes
nHTepdelic RS485 Heobxoammo wucnonb3osatb Kabenu QCX-53 (cm. puc. 10). CoeamHeHus
OCYLLECTBAAIOTCA MOCNen0BaTeNIbHO, M MPU 3TOM Kaxabld PPl nonyyaer cBoW MHAMBWUAYANbHbIN
HoMep.

2.4.7. [ToOKnw4YeHUe K ynpasaarowum KOHmpoanepam Sevenstar

YnpasneHne PPl CS330 TaKKe BO3MOXHO MpU NOMOLLM Cheuman3mpoBaHHbIX KOHTPO/1epoB
npon3BoAcTBa KomnaHuu Sevenstar. OCHOBHOM PYHKUMEN AaHHbIX KOHTPO/IIEPOB ABAAETCA Nogaya
nuTaHuAa Ha PPl 1 BU3yannsaums gaHHbIX O 3343aHHOM M paKTUYeCKOM NOTOKe rasa. B 3aBucMmoctu ot
BapWaHTa MNWTaHMA W NOAKAOYEHMA noabupaeTcs COOTBETCTBYHOLWMN UHTepdeNcHbIi Kabenb.
[eTanbHyto MHPOPMALMIO O KOHTPOJIIEPAX MOXHO MOAYyYMTb Ha calTe nNpousBoguTeNns U B
PYKOBOZACTBAX NO/Ib30BATENA Ha KaKAbl KOHKPETHbIA KOHTpOANep.

KOHTpCNnEP KOHTpONnEpP

Line QCX-17 Line QCX-18

Gas supply Gas supply
CS200 CS200
a) DB15pin 0) DB 9pin

PucyHok 9. lMpumep nodkaueHUs KoHmposnnepa DO8 u PP CS330 8 3asucumocmu om UCMOYHUKA
MuUMAHUA U pazvema
a) PPl c o0HonoAsapHeIM numaHuem +24 B
6) PPl c d8ynonapHsiM numaxHuem +15 B

Beijing Sevenstar Flow Co Ltd CrpaHuua 17 13 33
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Tabauya 8. Boibop kabesns 011 nodkmoveHus PP CS330 k KoOHmponnepy, ucmovHuky numaHus u MK

CoeduHeHue c KOHMponanepamu

CoeduHeHue ¢

CoeduHeHue ¢

cepuu D08 ucmoYyHuKamu Komneromepom
numaxHusa
D08-1/2/4 2F/3F/
D08-2B/3B/4B Bxogq  Bxoa oM USB
- nopt nopr,
2E/ 3E/4E DO08-1F/1FM/1FS/ 4158 0aB
8C/8CM/1G/1GM

PPl c pazbémom DB15pin
(D-Sub 15pin)

QCX-19 QCX-17 QCX-41 |QCX-43

QCX-34 |QCX-50

PPl ¢ pasvémom DB9pin
(D-Sub 9pin)

QCX-20 QCX-18 QCX-42 |QCX-42

QCX-34 |QCX-50

KOHTDOFLI"IBD Line QCX-17

cepn D08
Line QCX-19

QCXx-43

nATaHnA

<15V Qcx-41
-15y >—
EGND

Line QCX-18

Line QCX-20

KoHTponnep
cepuu DOS

=24V Qcx-42 15V
L (. >-— _<_f:,. WCTOUHMK
oD 15)

top | nuTanmA

y

Line QCX-50 - - ] =
CS Product CS Product CS Product
of DB 15 Pins of DB 9 Pins

Line QCX-53 Line QCX-53 Line QCX-53

PucyHok 10. Cxema nodkntoueHue PPl CS330 k komneromepy u
K yrpasadarowum KoHmposnepam DO8 Sevenstar

2.5 MpoBepku nepeg paboroii

Mepen paboToit C peryNsTopom pPacxoza rasa cefyeT BbiNoJHUTL Cieayome NpoBepKu:

lMposepbme ecepmemuvHocmes mpyborposodos.

[Mposepbme KoppeKkmHyto pabomy ecex KOMIOHEHMOo8 2a3080U cucmemsl.
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lMposepbme HanpsaxceHue ynpasaAUWe20 CU2HAAd U UCMOYHUK MUMAHUA peaynsmopa
pacxooa.

lMposepbme, Umo 2a3 nodaemcs npu yKasaHHOM 8 crieyuguKayuu 0asaeHuu.

Halime pezynsmopy pacxoda 2aza npoepemscs 20 MUHym, 3amem rposepbme 8bIX00HOU
CU2HAA HYes020 NoMmoKa.

/119 mecmogoeo 3arnycka ucnosnes3sylime cyxoli uHepmHsili 2a3.

ﬂeped ucrionnbzoeaHuem peecysnamopa pacxoda 2030 C 8bICOKO AKMUBHbIMU U aepeccusHbimu

2asamu npodylime pe2ynamop 8 meyeHuUe Yaca CyXUm UHEePMHbIM 2a30M.

Beijing Sevenstar Flow Co Ltd CrtpaHuua 19 13 33
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3. NOPAAOK PABOTDI

3.1 BsepeHue

Perynatop pacxopma rasa CS330-C, paspaboTaH C WMCNONAb30BaHMEM HOBbIX TEXHOMOMMA
ynpaB/ieHUA CEHCOPOM, YCTAHOBKU HY/A W YMPAB/EHUA PEryIVpyrOWUM KNanaHOM M OTAM4YaeTcA
BbICOKMMM XapaKTEPUCTUKAMMU U HagexHocTbio. B perynatope CS330-C npwucytcTeyeT umdpoBble
bYHKLMM ynpaBaeHus.

3.2 Pexum ynpasneHus

B perynstopax pacxoga rasa CS330-C poctynHbl umédpoBble, aHanorosble 0-5 B BbixoaHble
CUTHaNbl U CUrHanbl ynpasneHua. Korga nosnb3osaTesib BbIGUPAET O4MH U3 PEXMMOB ynpaBieHuUs,
apyrve 6yayT HeaKTUBHbI. AHA/IOrOBble BbIXOAbl AOCTYMHbI BCerga. Bbixod, BennUMHbI MOTOKa
perynaTtopa pacxoga rasa CS330-C yepes nHtepdeiic RS485 byaet aybanmpoBaTbCs, AaxKe ec/im BbibpaH
peXXnum aHanoroBoro ynpasneHua. Hactpoikmn PPl CS330-C moryT nepeaaBatbhca perynatopy yepes
OAMH U3 TPEX UCTOYHMKOB B LMGPOBOM UM AHANOTOBOM PEXKMME.

lC|,OI'IOI]Hl/1Tel'IbHYI-O VIHd)OpMaLI,VIPO MOXHO NONY4YNTb Ha cante www.mfcsevenstar.ru.

3.3 YcraHOBKa HyAnA

DyHKUMEM YCTaHOBKM HYAA «Zero» MOXHO ynpasnaTb Yepes undpoBon nHTepdeiic nnmn yepes
KHOMKY YCTAHOBKM Hy/sI€BOro 3HayeHus. MNepes KannbpoBKoi Hyna ybeanTech, 4To ras He UOET Yepes
perynatop pacxofa rasa. 3aTem yCTaHOBMTE HO/Ib C NOMOLLLIO LMPPOBOro nHTepderica nam KHoMKu.
KHOMKy 06HYNeHMs cnefyeT HaxKaTb U He OTMYCKATb B TeYEHWE Y5 CeKyHAbl, YTobObl HayaTb nNpouecc
YCTaHOBKM HYNeBOro 3HayeHus. B npouecce ob6HyneHMA ByaeT muratb 3eneHblt MHAMKaTop. Mocne
06HyNeHUA 3eneHbIn cBeToaMoa byaeT ropeTb NOCTOAHHO.

3.4 ®dyHKuMA NNaBHOro 3anycKa Soft-Start

Perynatop pacxoaa rasa CS330-C nogaeprknaeTt GyHKLMIO N1aBHOTo 3anycka «Soft-Start». OHa
Mo3BONIAET PEery/JnMpoBaTb CKOPOCTb WM3MEHEHUA MOTOKa uepe3 perynatop. [JonosIHUTEeNbHYyHo
MHPOPMALMIO MOXKHO NOAYYMTb Ha cariTe www.mfcsevenstar.ru.

3.5 3apepiKkKa

3afjeprKka WCnosb3yeTca AAA OTCPOYKM 3anycKa MOTOKa OT HY/AeBOro 3HayeHuA Ao
YCTaHOBNEHHOrO 3HavyeHuA (Y.3). 3HaYeHMe 3aZep’KKM 334aeTcA B MUAIMCEKYHAAX, HO Perynsatop
pacxoda OKpyrnaeT Aoboe HavyanbHoe 3HavyeHue B AManasoHe oT 1 go 99 mc ao 100 mc. Hanpumep,
€C/IN 3Ha4YeHMe 3a4epKKM paBHO 200 mc, perynatop BbINOAHMT 3aaepKy B 200 mc, nocne 4yero

CtpaHunuya 20 n3 33 AO «BAKYYM.PY»
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nOoNy4ynT KOMaHAy Cpa6aTbIBaHVIﬂ. Korpa 3apaHHoe 3HayeHue YCTaBKM MeHblle MWUHUMAJZIbHOTO
3Ha4YeHnA peryanpoBaHnA NOTOKa, KAanaH OTKAKYaeTCA, a Koraa 3HayeHne yCtaBku 6onblle 3TOrO
3Ha4YeHuA, perynatop BKAKOYNTCA Nocsie YCTaHOBNEHHOIo BpemeHu 3a4epKKNn.

3agepikKa NMPUMEHSEeTCA K 334aHUI0 YCTaBKM Kak no LMGpPoBOMY, Tak M MO aHa/0roBOMy
ynpaBsfeHuio.

3.6 Pexxum ynpaBneHUA KnanaHom

Perynatop pacxoaa rasza CS330-C MOXKeT MCNOoNb30BaTbCA A4/1A 3aKPbITUA UM OTKPbITUA KNanaHa
C NMOMOLLbIO BXOAHOrO LMGPOBOrO CUrHaNA WM aHAJIOrOBOIO HanpAXKeHus. Pexxum ynpasieHus
KJanaHOM MCnosb3yeTtca ana Bbibopa 04HOro M3 Tpex cnocob0B MHTepnpeTaL MM aHaNoroBoro curHana
ynpaBnaeHus.

JononHuTtenbHylo MHOOPMALMIO MOXKHO MNOAYYMTb B PYKOBOACTBE NO 3KCMAyaTaumu
nHTepoeiica RS485.

3.7 MonoxeHue KnanaHa 6e3 nuTaHuA

Perynatop pacxoga rasa CS330-C paboTaer ¢ 2-ma TMNaMK KianaHoB: HOPMaibHO OTKPbITbIM
(NO) nnn HopmanbHo 3aKpbITbiMm (NC). Korga nuTaHMe perynatopa oTKAoYeHo, KnanaH “NO” oTKpbIT,
M ra3 MMmeeT BO3MOMKHOCTb MPOTEKaTb Yepes peryaatop pacxoda; KnamaH “NC” 6yaer 3akpbIT npwu
OTCYTCTBMM NOJAYMN NUTaHUA. OBpaTMTe BHMMAHME HA TUN KAanaHa Npuy 3aKkase peryaatopa pacxoaa.

3.8 ®dyHKumMu Mynbtu —ras (Multi-Gas) u myabtn — guanasoH (Multi-Flow)

B perynatopax pacxoga rasa CS330-C ncnonbsyerca TEXHONAOMMA MYAbTU — ra3 U MyAbTU —
AmnanasoH. [Monb3oBaTelb MOXKET U3MEHUTb KO3 PUUMEHT Npeobpa3oBaHUA B 3aBMCMMOCTM OT BMAA
rasa WaM CMecu rasoB, a TaKXKe YCTAaHOBWUTb AMana3oH BCei LWKanbl perynatopa yepes umdposoi
nHtepdelic. Wkany (amanasoH) perynatopa cepmm CS330-C MOKHO ycTaHaBAMBaTb B npeaenax oT 30%
80 110% MaKcMManbHOro NOTOKa (BCeW LWKasbl) ANA KOHKpPeTHoro perynsatopa. Hanpumep, ansa
perynaTopa ¢ MakCcMasbHbIM NOTOKOM (BcA WwKana) 100 cm3/mMuH HoBas NOJIHAA WKaNa MOXKeT bbITb
ycTaHoBneHa B Avana3oHe ot 30 2o 110 cm3/muH.

Perynatopbl cepum CS330-C TakKe NOALEPKMBAKOT 33a4aBaeMOe NOAb30BaTENEM CMELLEHUE
LUKa/bl, C NOMOLLBHO LLeNEBOTO HYN1€BOTO 3HaYeHus. Llenesoe HyneBoe 3HaYeHMe npeactasaseT coboun
3anporpamMmMmnpPoOBaHHYO MOb30BaTENEM MOCTOAHHYIO, UCMOAb3yeEMYIO ANA CMELLEHUA BbIXOAHOMO
CUrHana He3aBUMCMMO OT BCEX APYFMX MOCTOAHHbLIX CMELLEHMA CEHCOpPa, BKAKOYAA KannbposKy
Hy/J1eBOro 3Ha4YeHuA. Hanpumep, nNpu ycTaHOBKe LLeNIeBOr0 HY/NEeBOro 3HavyeHus -20% OT BCel LWKanbl,
nokasaHuA 6yayT pasBHbl -20% OT BCEW LWIKanbl NPU HY/JEBOM MOTOKe, Npu pacxoae rasa 20% Bcel
WKanbl Yepes perynatop, nokasaHua byayt 0% Bceit wKanbl. Juana3oH 3a4aBaemMoro CMeLeHus
MOXeT bbITb 0T -100% a0 100% OT BCeW WKabl.

[ononHnTenbHyo MHGOPMALMIO MOMKHO NOAYUYNTbL Ha caliTe www.mfcsevenstar.ru.

Beijing Sevenstar Flow Co Ltd CrpanHnua 21 u3 33
www.mfcsevenstar.ru




@OCUUFTII’U

3.9 CuetumK 0bLiEro NOTOKA

PPl umeeT ABa pexuma paboTbl — pexMM PeryiMpoBaHmns NoToKa 1 PeXxum npoayBku. CUeTunk
obuiero notoka Total Flow Accumulator 6yaeT 3anucbiBaTb KoanyecTso rasa (B cm®), kotopoe 6bi10
nogaHo yepes peryaaTop pacxona rasa CS330-C B pexknume peryMpoBaHUsa Nogaum rasa, npy 3Tom B
peXkume NpoayBKM KOIMYECTBO NpoLleaLwero rasa He 6yAeT y4nTbiBaTbCA B 3HaYEHUU 06LLero NoToKa.
Hanpumep, nokasaHue 3000 03HauYaeT, 4To Yepes peryaaTop pacxoaa rasa npowsio 3000 cm? rasa 8
perKnme peryimpoBaHus.

[ononHnTenbHyo MHGOPMALMIO MOMKHO NOAYUYNTbL Ha caliTe www.mfcsevenstar.ru.

3.10 NpeaynpexaeHna o cboe

Perynatop pacxoga rasa CS330-C moXKeT KOHTPOAMPOBATb OMUCAHHblE HUXKe YCA0BMUA
HeHopMasbHOW paboTbl nnan cboes. MpegynpexaeHnsa MoryT BbiTb CYMTaHbl UAM COpOLLEHbI Yepes
nHTepdeiic RS485. lMpepycmoTpeHa BO3MOMKHOCTb MHAMBUAYAZLHOFO OTKAKOYEHUA aABAPUMHbIX
CUTHANOB UK NpeaynpexaeHunii o cboe.

MpeaynpexaeHns o cboe 1 cUrHaabl TPEBOru:

BbIXx0o4 HyNeBOro NoKasaHmA AaTYMKa NOTOKA 3a YCTaHOB/IEHHbIe Npeaebl
C6oii namatn EEPROM

HencnpaBHOCTb KaTyLWKKW KAanaHa Uan NoTeps CBA3M C KaanaHom
TemnepaTtypa HaxoauTca BHe paboyero AnanasoHa

Mocne BKAOYEHUA NUTAHMA MHOMKATOP B BEPXHEW YacTu perynstopa pacxoga rasa CS330-C
3aroputca 3E/IEHbIM usetom. CocTosiHMe npeaynpexaenma nHamumpyetca muratowmm KPACHbIM, a
coCToAHMEe OWMOKKN - HenpepbiBHbIM KPACHbBIM uBeTom. JONOAHUTENbHYIO UHGOPMALUIO MOMKHO
Nnosly4ymTb B PYKOBOACTBE MO 3KcnayaTauum uHtepdelica RS485.

3.11 CBeTOAMOAHDbIN UHAUNKATOP

Ha BepxHei maHenu perynatopa pacxoga rasa HaxoAWUTCA 3eN1eHO-KPacHbI CBETOAMOAHbIN
MHAMKaTop. OH MOCTOAHHO TOPWUT 3e/eHblM, Koraa ecTb MuUTaHuWe M OTcyTCTBYHOT cbou B paboTe
perynatopa. Muraowuii 3efieHbli UHAMKATOP YKa3biBaeT Ha MPOLLECC YCTaHOBKM Hynsa perynstopa
pacxoda rasa. MurawoLmMii KpacHbll YKa3biBaeT Ha npeaynpexaeHue o cb6oe. MoCTOAHHO ropaLWmin
KPACHbIA — O COCTOAHUM OLLUMOKM.

Ona vHamkaumm paboTtbl Yepe3 uHTepdelic DeviceNet npegHasHayeHbl ABa MHAMKATOPA Ha
BEPXHEMN naHenm perynatopa CS330-C, CM. TEXHMYECKne XapaKTePUCTUKMN
DnetSpecification_V1.01.pdf.

A BHumaHue:

Koz0a peaynuposoyHelli kKnanaH PP nosnHocmso omkpeim, npubop moxcem pabomams 8 Kayecmae usmepumersns
pacxoda. B amom cay4yae MAKCUManbHOE HAMpAMeHuUe cu2Haaa Momoka moxcem rnpessicums +10 B, moamomy
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b6y0bme aKKypamHsl U KOHmposaupylime 8bix00 MOMOKa 3a npedessl gceli wWKasbl +5 B, peansHsili pacxod He bydem
AuHeliHbiM, coomeemcmeyrowell UcrnbimamesnbHOMY HAMPAXEHUIO MOMOKA. Bo epema npolysKu MOKA3aHUA
pacxoda 6yoym HemouyHbIMU, 0axce Mo2ym [OKA3bI8aMb «yMeHbWeHUe», 8 MO 8peMs KAK peasbHeil pacxod
ysenuyusaemcs. Takoe nogedeHue He A8aAemMca noaomkol npubopa.

4. TEXHUYECKOE OBCNTYKUBAHUE

4.1 BsepeHue

Perynatopbl pacxofa rasa He TPebylOT perynapHOro TexXHMYecKoro o6Cny»KMBaHUSA, Kpome
nepmoamMyYeckoin OUYNCTKU U NOBTOPHOM KannbpoBKu. PerynaTop pacxoda rasa MoXHO MCMNO/b30BaTb
3-4 roga € BbICOKOYUCTbIMU N HEATrPECCUBHbIMU Fa3amun Uaun 1-2 roga Cc rasaamu HU3KOW YNCTOTbI UK
arpeccuBHbiMK. Mpu obBHapy:KeHUM nbbIX Apyrux npobnem obpaulaiitecb B Sevenstar ana
KOHCybTaUuuun.

4.2 Mepbl NPpeaoCTOPOIKHOCTU

4.2.1. TpeboeaHusa K 2azam

MCI'IOﬂb3y€MbIe ra3bl 40/1>KHbI 6bITb YUCTbIMMU, bes I'IpVIMECEVI nbinn, )KVIAKOCTGVI, Macna, 4acTtumu,.
Mpu HeobXoAMMOCTU cieayeT YCTaHOBUTL GUALTP ANA OYMCTKU. Ecam BbiIxod perynstopa noAKk toueH
K UCTOUHUKY XUAKOCTEeN, cneayeT yCTaHOBUTbL 06paTHbIN KnanaH YTobbl He NoBpeAuTb Perynatop.

A BHumaHue:

B cay4asax, Ko20a peaynamop pacxodd 2a3a UCMOAb3yemca C MOKCUYHbLIM, MUPOGPOPHBLIM, O2HEOMACHbIM UU
a2peccusHbIM 2a30M, HEObBX0OUMO Mposepums 2epMemu4yHOCMb ecex coeduHeHul. Ecau HeobxoOumo u3bAMeb
peaynamop u3 cucmemel, ciedyem mujamesnvHO npodyme cucmemy Cyxum UHEepMHbIM 2a30M (a3om) neped
pa3zbopkoli eazosbix coeduHeHul. Omcymcmaue npodysKku MoXem Mpusecmu K 80320PAHUIO UAU 83pbi8Yy, YmOo
MO}#em cmame NPUYUHOU CepbE3HbIX MPABM.

4.2.2. BaKyymHaa cepmemu4yHOCMb peaysnupoeo4YHO20 KAANAHA

DNEeKTPOMarHUTHbIN KNanaH peryiatopa pacxoa rasa npefHasHayeH TONbKO AN1A PeryinpoBKn
NOTOKa, €ro Hesb3A UCNO0JsIb30BaTb A1A NEPEKPLITUA NOTOKa U U30NALUN rasoBon MHUKU. OBbIYHO
YPOBEHb TeUM KjamnaHa perynatopa pacxoda rasa cocraBnseT He 6onee 1% oT Bcelt wWKanbl. Ona
N3o01AUnnN TMHNM cnedyetT yCTaHaB/IMBaTb 3aMOPHbIE KnanaHbl 40 U NOC/e perynatopa.
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5.

NOUCK HEMCMPABHOCTEW

5.1 HauvanbHble NpoBepKu

HDOBepre AaB/1IeHNE ra3a, n 4TO NOTOK ra3a 4epe3 Perynatop pacxoa rasa He 3a6I'IOKVIpOBaH.

HDOBepre, YTO NNTAHNE N CUTHA/Tbl NOAAKOTCA KOPPEKTHO Ha BCE Pa3beMbl.

HDOBepre, 4yTo BbIXO,D,HOVI CUrHan COOTBETCTBYET NOKA3aHUAM.

5.2 Mowuck HeucnpaBHOCTEMN

[NnA novcKa HencnpaBHOCTEN UCNO/b3YITe NPUBEAEHHYIO HUXKeE Tabauuy.

Tabauya 9. OcHoBHble HeuCnpPasHOCMuU U crnocobbl UX yCMpPaHeHUs

HeucnpasHocmo

Bo3moxcHaA npuvyuHa

Cnocob ycmpaHeHus

OTnnYHbIe OT HYyNA
1 noKasaHua pacxoaa npu
OTCYTCTBMM MOTOKA rasa

EcTb NnoTOK rasa

MpoBepbTe, UTO KNANAH 3aKPbIT.

CmelueHue (gpeind) Hyns

MpoBeauTe NpoLeaypy YyCTaHOBKU Hys

[pyroe

*obpaTtuTech K NpeacTaBuTensam Sevenstar

HeKoppeKTHble rasosble
coefiMHeHun

MpoBepbTe razosble coeguHeHNA

HeKoppeKTHoe faBneHune

MposepbTe AaBneHue

HeKoppeKTHbI pexum

M3meHWTe pexknm ynpasaeHus B nporpamme

A

ynpasnieHus
HeT ynpasnexus Cb6oi B nogaye NnUTaHus MpoBepbTe NUTaHUE U PACMONOMKEHNE KOHTAKTOB
2 perynaTopom pacxosa rasal| HekoppeKTHbIV CUrHaa ycTaBKu
. MpoBepbTe CUTHAN YCTAaBKU
(set point)
3arpasHeHue *obpaTuTech K NpeacTaBUTeNam Sevenstar
HeucnpasHblii ceHcop *obpaTnTech K NpeacTaBUTeNaM Sevenstar
Mpo6aembl C 31EKTPOHUKOM *obpaTtuTech K NnpeacTasuTensam Sevenstar
HeucnpasHblil MexaH13m *obpaTtuTech K NnpeacTasuTenam Sevenstar
C6oii B nogaye nuTaHus MpoBepbTe NUTaHUE U PACMONOMKEHNE KOHTAKTOB
Mpobnemsbi c Kabenem MpoBepbTe Kabesb U pasbembl
Perynatop pacxoga rasa He KoHomKT agpeca MpoBepbTe NPaBM/IbHOCTb agpeca
3 pearvpyeT Ha KOMaHAbl OT| OwwnbKa B CKOPOCTM Nepegaumn | MposepbTe YCTaHOB/IEHHYIO CKOPOCTbL Nepesayu
KomnbloTepa AaHHbIX OaHHbIX
Mpo6aembl C 31EKTPOHUKOM *obpaTtuTech K NnpeacTasuTenam Sevenstar
BHumaHue:

* PemoHm u HGCmpOﬁKG 00/ HbI 8bINOAHAMBCA M0 YKasaHuam crneyuasaucma, o6pamumer K npedcmaeumenﬂ/vi

KommnaHuu Sevenstar.
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6. FTAPAHTUA n OBCNTY KUBAHUE

6.1 lapaHTUA OT KOMnNaHuUKM Sevenstar
KomnaHua Sevenstar 1 ee aBTopn3oBaHHble NpeACcTaBUTENN FAapPaHTUPYIOT OTCYTCTBUE AedeKTOB
B MaTepuane nh U3arotosa1eHNN NPOAYKLUN B TEHEHUE 12 mecAaueB C MOMEHTA NOKYIMKMW.

[pyrve cooTseTcTBylOlWME 3aABAEHUA, rapaHTUN 1 06sA3aTeNbCTBA MCMOAb30BaHNA MPOAYKTa,
6yab TO MNpAMble WAM KOCBEHHble, AO0/XHbl O6biTb WCKAOYeHbl. KomnaHua Sevenstar u ee
aBTOPM30BAHHbIE NPeaCcTaBUTE/IM He HecyT OTBETCTBEHHOCTM 33 MpPSIMble UMW KOCBEHHble YObITKK
noKynaTtens uam Apyrux nuu,.

6.2 lapaHTMA Ha obopyaoBaHue

Ha npoayKumto KomnaHum Sevenstar pacnpoCTpaHAEeTCs rapaHTUs OTCcyTCTBUA AedeKToB B
maTepuane 1 Npouecce U3roToBAEHUS, eC/IN OHa UCNOb3YETCA B COOTBETCTBUM CO cneunduKkaumamm
N He noagepraetca GU3MYECKOMY MOBPEXAEHUIO, 3arPA3HEHUID NAN MOoAePHU3aUNK. [apaHTUNHbIN
nepuoa;: 12 mecaues.

MoKkynatenun ob6sa3aHbl NPOBEPATbL M OCMATPMBATL TOBAPbI NPY NOCTaBKE M CPaA3Y Ke YBeAOMUTb
KOMNaHuto Sevenstar o NoBpeXAeHMM Npu NocTaBke no dakcy, TenedoHy UaK 3NEeKTPOHHOM nouTe.

B TeyeHune I'apaHTVIﬁHOI'O nepmnoaa BCA NpoAyKUMA [OOJIXKHA 06CJ'IY)'KVIBaTbC’r'I TOJIbKO B
dBTOPU30BAHHbLIX CEPBUCHDbIX LLEHTPAX Sevenstar, nHave oﬁopyp,OBaHme GYAET JINWEHO rapaHTUKn.

PeMOHT BbiNoAHAETCA 6ecnnaTtHO B TeyeHMe OAHOro rofda rapaHtuu. Ecam rapaHTusa Ha
obopyaoBaHMe MCTeKMa, KomnaHuua Sevenstar yBegoMMWT BfafenblL@ O CTOMMOCTM 3ameHbl WK
peMoHTa nepes, Hayanom paboT. FapaHTUA He pPacrnpPOCTPAHAETCA Ha pacxodHble maTepuanbl U
n3HawmnBaemble getanu (U3 TedpoHa, BUTOHA U T. 4.).

Hu oauH perynatop pacxofa rasa He 6ygeT NPUHAT ANA PEMOHTa MAW rapaHTUMIHOro
obcnyKmnBaHus 6e3 ceptudurkaTa 06 OUMCTKE M NPOAYBKE.

Kaxaplii perynatop pacxoda rasa npoBepaeTcA OTAENbHO (BHELWHWA OCMOTP, MUCMbITaHWE Ha
repMeTUYHOCTb C MOMOLLbIO Tenns M KanubpoBka pacxoga). KomnaHua Sevenstar He Hecet
OTBETCTBEHHOCTM 3a /060 ylepb, BbI3BaHHbIM TeYblo rasa WM MUCMO/b30BAaHMEM OMaCHOro rasa.
Monb3oBaTenn HecyT OTBETCTBEHHOCTb 3a cobioAaeHWe npaBun 6e30MacHOCTM, NPUMEHUMbIX K
KaXkOoOMy MCMONb3yeMoMy rasy. HeKoppeKTHOe WCMo/Nb30BaHWE peryastopa pacxofa rasa
npousBoAacTBa Sevenstar npueBeAeT K CHATUIO NpubBopa C rapaHTUK, a PeryaaTopbl, NOBPEeXKAEHHbIe B
pe3y/nbTaTe HEKOPPEKTHOrO UCMO/b30BaHMA, He ByayT 06CAYKMBATLCA M 3aMEHATLCA MO rapaHTUN.

Ocobvie 2capaHmuiiHble mpeboeaHus:

A. Ta3 go/iKeH BbiTb YACTbIM M HE COAEPKALMM MbiNb U TBEPAbIE YacTULbl, T.e. B ra30BOM
TpybonpoBoae nepea perynaTopom pacxoaa AO/MKEH CTOATb GUAbTP.

B. [laBneHue rasa fO/IKHO COOTBETCTBOBATb cnegyrowmm Tpe6OBaHVI‘r'IMI
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JasneHune rasa HMKOrga He A0MXKHO NpeBbiwaTb 3 MMa.

Mepenaa aasneHua aomkeH 6biTb 6onee 0.05 MMa ana Bcel WKanbl pacxoda yepes KnanaH
perynsatopa pacxona rasa, eCim B pyKoBoACTBE NO/b30BaTeNA HE YKA3aHO MHOeE.

Mepenag gaBneHus goskeH 6biTb meHee 0.35 MIMa uTo6bl KNanaH perynsaTopa pacxoga rasa
MOT MJIABHO YNpPaBAATb MOTOKOM ra3a, eC/in B PyKOBOACTBE HE YKAa3aHO UHOeE.

[laBneHve Ha BXoAe perynatopa pacxoda rasa AO/KHO PeryinmpoBaThbCa TOYHbIM PEryaaTopom
AaBneHus, YTobbl obecneynTb NAaBHbIV NOTOK rasa 6e3 BCMIECKOB M NPOCaA0K AaBeHUA.

C. TpeboBaHUA K 31EKTPUYECKUM COeANHEHNAM:

CoegmHeHUA OONXKHDI ObITb BbINO/AHEHDI dKKYpPaTHO: HeCO6}'IIO,EI,EHV|e nopAaagKka U Ha3Ha4vyeHuA
KOHTAKTOB MOXET NpuBeCtn K NnoBpexXAeHU 3N1EKTPOHHbIX KOMMOHEHTOB BHYTPU peryaAatopa
pacxoaa rasa  CHATUIO o6opyp,OBaHme C rapaHTuun.

D. la3soBble coeAuMHeHWn: obpallaiTecb C coeauMHEHUAMM OCTOpPOXKHO. KomnaHusa Sevenstar
rapaHTMpPYeT, YTO KaxKaoe coesuHeHue Bbl1o MPOBEPEHO U He COAEPKNUT NOBPEXAEHUI (LapanuH).

E. MMpoueaypa YCTaHOBKWU: CcTporo cobaogaiite npouedypy YCTaHOBKW, OMWUCaHHYD B
pyKkoBoAacTBe, 0CObeHHO Ba)KHa npoueaypa MPOAYBKM, €CAM WCMONb3YIOTCA arpeccuBHble WAW
TOKCUYHbIE rasbl.

F. PerynaTtop pacxofa rasa Henb3s pas3bupaTb: rapaHTMsa perynatopa pacxoga rasa byger
HeoeNCTBUTEeNbHA, €C/NM rapaHTUIiHaA Haknenka mexay 6/10Kom perynAatopa M KpbllKkon byaet
nospexKaeHa.

6.3 O6cnyKkuBaHue

KomnaHua Sevenstar moxxet npeaocCTaBnUTb TakMe YyCayrn, KakK NyCKo-Haago4Hble pa60TbI,
pa3pa60TKa nporpammHoro 06eCﬂe‘-IEHMFI, NPOEKTUPOBaAaHME ra3oBbIX CUCTEM, 06yqume nT. 4.

3a gononHuTenbHol nHopmaumen obpawanTecs Ha calT www.mfcsevenstar.ru.

6.4 OrpaHunyeHUe OTBETCTBEHHOCTU

KomnaHua Sevenstar He HeceT OTBETCTBEHHOCTHM 3a nortepun un y6bITKM B cieAyruwmnx CutTyaumnax:

MpupoaHbie KaTacTpodbl U CTUXMIHbIE 6eacTBus;

Henoaxoaswas akcnayaTauma U HEKOPPEKTHOE UCMO/Ib30BaHWE;

JKcnayaTaums U XxpaHeHMe B HENOAXOAALMX YCOBUAX;

Mcnonb3oBaHune 060pyaoBaHuMA N06biMm CNOCO60M OT/IMYHBIM OT ONMCAHHOTO B AaHHOM
pYyKOBOACTBE MO 3KCMAyaTauuuy;

HecornacoBaHHas moamduKauma UM 3ameHa B 060pyA0BaHNN.

OTCyTCTBME OUUCTKM ra3onpoBoAaa, MCNo/b30BaHME arpecCUBHbIX ra30B, 3aCopeHue peryaatopa
pacxoa NblAbo U UHBIMU YaCTULLAMM.
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NMPUNOKEHUE 1

Ons BbibOpa WUCNONHEHWs perynsTopa pacxoda WMAM u3ameputens pacxoga rasa CS330-C
BOCMONb3yNTECh NPUBEAEHHOM Tabaunuei.

Tabauya 11. Pykosodcmeo rno sbibopy CS330-C

Cs330-[t] [g,9,9] [v] [w] [rrrr] [ﬁ] [ﬂf] [s] [d]

[t]-Tun «— |
[C] Tun — meTann, 5Ra
[g.g.8]-Tas <

Mcnonbsyetca ctanHaapt: SEMI52-0302, Hanpumep
-[013] N2 -[007] H2
-[000] cmechb rasos (ykasbiBaeTca B napametpe [d])

[v] - MonoxeHune knanaHa 6e3 nuTaHus <

[O] HopmanbHO OTKPBIT (TONBKO ANA perynaTopa)
[C] HopmanbHO 3aKpbIT (TONIbKO ANA perynaTopa)
[N] 6e3 knanaHa (TonbKO Ana n3mepuTens)

[w] — ®yHKUMA KOMNeHcauuu gaBneHns <

[W] 6e3 kKomneHcaumm aasneHms

[r,r,r,r] — Anana3oH wKanbi u3mepeHuns

d
- [100L] 0...100 n/muH N
- [200L] 0...200 n/muH
- [000C] Ha 3aKas3 (yka3biBaetcs B napamertpe [d])
[a] — dneKTpuueckuii pasbem u uHTepdeiic <

- [R] DB 9 pin (D-sub 9-pin, RJ11) curHan HanpsKeHus
- [C] DB 9 pin (D-sub 9-pin, RJ11) curHan Toka

- [D] DB15 pin (D-sub 15-pin, RJ11)

- [X] DeviceNet™ (6okoBOe pacnonoxeHue pasbema)
- [X] DeviceNet™ (pacnonoeHue pasbema cBepxy)

- [E] EtherCAT

[f,f] - CoepguHeHume c ra3oBoit AuHKe <
- [EE] VCR 1/2"

- [XX] Ha 3aka3 (yka3biBaeTca B napametpe [d])

[s] - Matepuan ynnotHeHus <

- [M] metann, 316

[d] - Hannume cneumanbHbix Tpe6oBaHUI <

-[-1: ucxogHble 3HaYeHUst

OTMKeTKa: Ha aHrmMnCcKkom

nepenag AaBneHus

CS330C:

(0.10 ~ 0.30) MMNa (14.5~43.5 psid) (50 < noTtok <100 n/MuH)
(0.20~ 0.30) MPa (29~43.5 psid) (100 <notok < 200 n/mMmuH)

CS330CXXXN: <0.02MMa (2.9psid)
50~100 n/muH: <0.02MMMa (2.9 psid)
> 100 n/muH: <0.05MTMMa (7.3 psid)

-[ S ] cneuunanbHble TpeboBaHus
Hanpumep: aTukeTKa: Ha KUTaCKOM;
LKana Ha 3aka3:29 n/MuH; cmech rasos: N2 (60%) + CO2(40%);

nepenap aasnexus: (0.3~ 0.5) MMa; Temnepatypa kanu6posku: 40°C u apyrue

TpeboBaHus.
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Tabauya 2. Mpumep Koduposku CS330-C013 C W 100L D EEM S

€s330-[C] [013] [C] [w] [100L] [D] [EE] [M] [S]

[t]=Tun

[C] Tvn ynnoTHeHUA - meTann

[s.88]-Ta3

- [013] N2

[v] - MNonoxeHue knanaHa 6e3 nuTaHus

- [C] HopmanbHO 3aKpbIT

[w] — ®yHKUMA KOMNeHcauumn pasneHuns

[W] 6e3 dyHKLMM KOMNeHcaumn aasneHns

[r,r,r,r] — AnanasoH WKanbl u3mepeHUn

- [100L] 0...100 n/muH

[a] — dneKTpuueckuii pasbem u nHTepdeiic

- [D] DB15 pin (RJ11)

[f,f] - CoepuHeHume c ra3oBoit AuHUe

- [MM] %" VCR

[s] - MaTepuan ynnotHeHus

- [M] meTann, 316L

- [S] Tpe6oBaHus Ha 3aKka3

Hanpumep: Ha KUTalcKOM A3blKe, Nepenag Aasnenus, (0.3+0.5) MIMa, kanubposka npu

Temnepatype 40 °C
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MpunoxxeHue 2

Tabauya 3. KoagpghuyueHm npeobpazosaHus 0414 pa3auYHbIX 20308

ras Kod 2a3a no YoenvHasa MMaomHocmeo KoagppuyueHm
(SEMIE52-0302) mensaoemMKocmeo (g/1 0°C) npeobpazosaHusn
(Cal/g Q)
Bo3gyx 008 0.2400 1.2930 1.001
Ar 004 0.1250 1.7837 1.420
AsH3 035 0.1168 3.4780 0.673
BBr3 079 0.0647 11.1800 0.378
BCl3 070 0.1217 5.2270 0.450
BFs 048 0.1779 3.0250 0.508
B.Hs 058 0.5020 1.2350 0.441
CCly 101 0.1297 6.8600 0.306
CF4 063 0.1659 3.9636 0.420
CH, 028 0.5318 0.7150 0.722
CyH» 042 0.4049 1.1620 0.596
CHa 038 0.3658 1.2510 0.597
CyHe 054 0.4241 1.3420 0.482
CsHa 068 0.3633 1.7870 0.421
CsHs 069 0.3659 1.8770 0.411
C3Hsg 089 0.3990 1.9670 0.358
CaHs 093 0.3515 2.4130 0.322
CaHs 104 0.3723 2.5030 0.299
CsH1o 117 0.4040 2.6500 0.261
CsH1z 240 0.3916 3.2190 0.217
CH30H 176 0.3277 1.4300 0.584
C,HsO 136 0.3398 2.0550 0.392
C,HsCl3 112 0.1654 5.9500 0.278
co 009 0.2488 1.2500 1.000
CO; 025 0.2017 1.9640 0.739
CN, 059 0.2608 2.3220 0.451
Cly 019 0.1145 3.1630 0.858
D2 014 1.7325 0.1798 0.997
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Fa 018 0.1970 1.6950 0.931
GeCls 113 0.1072 9.5650 0.267
GeHy 043 0.1405 3.4180 0.570

H> 007 3.4224 0.0899 1.010

HBr 010 0.0861 3.6100 0.999
HCI 011 0.1911 1.6270 0.988
HF 012 0.3482 0.8930 1.001
HI 017 0.0545 5.707 1.000
H.S 022 0.2278 1.5200 0.802

He 001 1.2418 0.1786 1.420

Kr 005 0.0593 3.7390 1.431

N, 013 0.2486 1.2500 1.000

Ne 002 0.2464 0.9000 1.431

NH3 029 0.5005 0.7600 0.719

NO 016 0.2378 1.3390 0.978

NO, 026 0.1923 2.0520 0.737
N.O 027 0.2098 1.9640 0.710
0, 015 0.2196 1.4270 0.981
PCl3 193 0.1247 6.1270 0.358
PH3 031 0.2610 1.5170 0.690

PFs 143 0.1611 5.6200 0.302
POCl3 102 0.1324 6.8450 0.302
SiCla 108 0.1270 7.5847 0.284

SiFa 088 0.1692 4.6430 0.348
SiH4 039 0.3189 1.4330 0.600
SiH.Cl, 067 0.1472 4.5060 0.416
SiHCl3 147 0.1332 6.0430 0.340
SFs 110 0.1588 6.5160 0.258
SO, 032 0.14890 2.8580 0.687
TiCls 114 0.1572 8.4650 0.206
WFs 121 0.0956 13.2900 0.217
Xe 006 0.0379 5.8580 1.431
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Sevenstar

MpunoxkeHue 3

Appec 3arpysku nporpammHoro obecneyeHus

www.mfcsevenstar.ru

[na 3arpy3ku nporpammHoro obecneyeHns HeobxoaMMO 3aperncTpmpoBaTbeca.
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Sevenstar

Beijing Sevenstar Flow Co., Ltd.
CS Series
Mass Flow Controller

Beijing Sevenstar Flow Co., Ltd.

Address: No.8 Wenchang Avenue Beijing Economic-Technological Development
Area, Beijing, China

OduuymanbHbIi NpeacTaBUTENb U CEPBUCHDINM LeHTP Sevenstar B Poccun:

AO «BAKYYM.PY»

124482, r. MocKBa, BH.Tep.r. MyHuumMnanbHbIi oKpyr Crapoe KptokoBso,
r. 3eneHorpag, npoespn 4922-i, a.4, ctp. 5, ataxk 4, Kom. 7

Ten: +7 (495) 139-65-69

e-mail: sales@mfcsevenstar.ru
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Sevenstar

BHumaHue!

JaHHbIl 0oKymeHmM saendgemcs nepesodom UHcmpykyuu rnpouzsodumess ob6opy0os8aHUs HA
KumaldlicKom U aH2nulcKOM A3bIKax U He A8758emcs oguyuanbHo 000bpeHHO npouzsodumenem
UHcmpykyueli no akcrinyamayuu. OH Moxem UCronb3080MbCA MOALKO 0718 M0ay4eHUs
cnpaso4Holi uHopmayuu.

PacnpocmpaHumens UHCMPYKUyUU He Hecem omeemcmeeHHOCMU 34 nocnedcmsug,
8bI38AHHbIE BO3MOMHO rnpucymcmesyrowumu 8 OOKymeHme OLUU6KGMU, U ocmasssaem 3a coboli
rnpaeo sHoOCcUMb 8 aMmo aOKyMEHm usmeHeHus 6es npedsapumeanoeo usseweHusA.

Ecau npu ucnonb308aHUU OOKYMeHmMa 0b6HApYHCUAUCL KaKue-1ubo Hemo4yHocmu, mo fnpocum
coobwums 06 amom.

AO «BAKYYM.PY»

124482, 2. Mocksa, 2. 3eneHoepad,

TenegoH: +7 (495) 139-65-69 e-mail: info@vacuum.ru
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