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Mudopmanmsa o HacToAmeM JoKyMeHTe[laTumk rpefienibHoro yposHA Liquiphant FTL63 ¢ kanbKynaTopom mioTHocT QML51

1 Undopmanmsa o HacTosLEM JOKYMEHTe

1.1 Hasnauenne fokymeHTa

B KpaTKOM PYKOBOZCTBE I10 SKCIUTyaTalMy CONEPXKUTCs Hauboriee BaXXHass MHOPMALHMS OT
pueMKM 060pyHIoBaHus 10 ero BBOLA B IKCIUTyaTaLIUEO.

1.2 CHMBOJIBI

1.2.1 IIpepymnpexxparomye 3HAKU

[aHHEBIM 3HAK IIpenyTpexxaaeT 0b omacHoM cutyalyn. Ecm DOomycTUTh IaHHYI0 CUTYALMEo, OHA
NIpUBeZET K THKENON WIN CMEPTESIbHOM TpaBMe.

A OCTOPOXXHO
[laHHBD 3HAK IpeLyIIpeXXaaeT 0 IOTeHLMaIbHO OIlacHOM cuTyalumu. Ecimy fonycTUTE AaHHY0
CUTyalMi0, OHa MOXET ITPUBECTU K TXKeJI0M WIN CMEpTeanOfI TpaBMe.

A BHUMAHME
,[[aHHbH;I 3HaAK Hpegynpe)}(,uaeT O IMIOTeHIIMAJIBHO OIIaCHOM CI/ITyaLU/II/L ECTH/I HOHYCTI/ITB ,E[aHHyI-O
CI/ITyaLU/I}O, OHa MOXXeT HpI/IBeCTVI K TpaBme JIETKOM WIIN cpep[HeIZ CTEeIIeHM TAXKeCTHU.

YBEOOMJIEHVE

[aHHBIM 3HAK NpenynpeXnaeT 0 IOTeHIMAIbHO OMacHOM cuTyaumy. Ecm OOy CTUTb JaHHYE0
CMUTYaLMI0, OHAa MOXKET IIPUBECTH K ITOBPEXKIEHNIO V3TN WY IIPeIMeTOB, HaXOIAIMXCS
PSZOM C HUM.

1.2.2 CHMBOJIBI 37IEKTPUYECKHUX CXeM

-4 3asemienue
3a3eMJIeHHBIN 3aKUM, KOTOPBIN 3a3eMIISIETCS Yepe3 CUCTEMY 3a3eMITEHUS.

@ 3awmTHOe 3a3emnenne (PE)

KriemMmB! 3a3eM1eHMA, KOTOpEIe JOJDKHEI OBITH MOJICOeAMHEHEI K 3a3eMIEHMIO Tepef
BBITIOJTHEHMEM JIPYTHMX coefiMHeHMiA. KileMMEI 3a3eMIieHMsA pacIioyioXeHbl Ha BHYTpeHHel 1
HapY>KHO TOBEPXHOCTAX Ipubopa.

1.2.3 3Haxku s 0603HaUYeHNsI MHCTPYMEHTOB

@ ~ OrBepTKa C IUIOCKMM HAKOHEYHVKOM

() & UlecturpaHHBI KITFOY

75 POXKOBBIi1 Ta€UHBIA KITFOY

1.2.4 CMMBOJIBI [yj1s1 pa3sNIMYHbIX TUIIOB MH(OpManmu

IIOTTYCTUMO
PaspermienHsle nponeaypel, MpoLecChbl WM OENCTBUS.

3arpereHo
3armpereHHbIe TIPOLEY I, TIPOLIECCHI MM [AEMCTBU.
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Jartumk npepenbHoro yposHA Liquiphant FTL63 ¢ kanmbkynaTopom miotHoct QML5 1M HbopManms o HacTosmeM JOKYMeHTe

) PexomeHpaums
YKa3bIBaeT Ha AOMOJHUTEIIBHYH0 MHGOPMALIUEIO

CcpUIKa Ha JOKYMEHTaLEO
CcpUIKa Ha Ipyroy pasgen

1., 2., 3. Cepud mwaroB

1.2.5 CumBoOIIBI, M300paXkeHHBbIEe Ha PUCYHKaX
A,B,C... Bug

1, 2,3 ... Homepa nyHKTOB

/o B3peIBoomacHast 30Ha

X Be3onacHas 30Ha (HeB3pEIBOOIIACHAS 30HA)

1.3 HokymMmeHTaus

0630p cocTaBa COOTBETCTBYIOIIEN TEXHUUIECKOM AOKYMEHTalMM MOXHO IIOJIyUUTh B

CTIeAyIOIMX UCTOYHMKAX:

s [Iporpamma Device Viewerwww.endress.com/deviceviewer: BBeIUTe CepUIHBIN HOMEP
C 3aBOZICKOM TabimMuku

= [Ipunodxcerue Endress+Hauser Operations: BBeIUTe CepUItHBIA HOMEP C 3aBOJICKOM
TabIIMUKY WM OTCKaHMPYITe MaTPUUHBIA IITPMX-KOJ, Ha 3aBOACKOM Tabimmuke.

1.3.1 CraHpapTHas JOKyMeHTaLusI

Tun JoKyMeHTa: pyKOBOACTBO II0 3KCIUTyaTaryy (BA)

MoHTaX 1 IIlepBOHAYaJIbHBI BBOJ] B 3KCIUIyaTallMIO — COLEPXKUT ONMcaHMe Beex (MYHKIMIA,
KOTOpBIe MMEFOTCS B MEHIO YIIpaBJIeHuUs M HeoOXOAMMEI AJ1S1 BBIITONTHEHMs 0OBIUHOM
M3MepuTenbHoi 3aaun. OyHKIMY, BEIXOMAIIME 328 PAMKM 3TOTO CIIEKTPa, He OXBAaUeHEL.

Tyun JOKyMeHTa: KpaTKOe PYKOBOZACTBO 10 3Kcrutyatawym (KA)

KpaTkoe pyKOBOZCTBO I10 IOJIYYEHUIO TIepBOT'0 U3MEPEHHOT0 3HAUEHWs — COLEPXKUT BCe
HeobXOoAMMEIe CBeleHVs HauMHas OT IPUEMKM M 3aKaHUMBAas 3JIeKTPUIECKUM
MIOAKITIOYEHMEM.

Tun qoKkymeHTa: yKa3aHMs 110 TeXHMKe be301macHOCTH, cepTUdhUKaThI

B 3aBMCMMOCTH OT YCIIOBMM CepTMMKALIMM YKa3aHWA 110 TeXHMKe He30I1acHOCTH
IIOCTABIIAIOTCA TAKKE BMeCTe ¢ IpMHopoM (Harpumep, TOKyMeHTaIMA 110 B3peIBo3ammTe, XA).
JTa NOKYMeHTalMs ABNIAETCA COCTaBHOM YacTbi0 COOTBETCTBYIOLIEr0 PYKOBOZICTBA I10
3KCIUTyaTalym.

Ha 3aBopickovt Tabimyke puBeNEH HOMED YKa3aHWii 110 TeXHMKe be3omacHocTr (XA), KOTopble
OTHOCSITCS K ITpubopy.

1.3.2 CompoBouTeNnbHasI JOKYMEHTaLusI i1 KOHKpeTHOro nmpubopa

PykoBozicTBO 10 3KCIUTyaTauumu

Ina npubopa Liquiphant FTL51B Density ¢ kanbkynsaTopom rwiotHoct QML51: BAO2593F
s mpubopa Liquiphant FTL62 Density ¢ kanekynsaTopom mwiotHoct QML51: BAO2599F
Ins npubopa Liquiphant FTL63 Density ¢ kanbkynaropom mwioTHoct QML51: BA02600
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OcHOBHEIe YKa3aHMA 110 TeXHMKe besonA@muempesennbHoro yposHA Liquiphant FTL63 ¢ kanbKynaTopom mioTHocT QML51

CrenyanbsHast JOKYMeHTalys

= BA02545S: kanpKynATop mwioTHocTv QML51

= SD03498S: cepeep OPC UA

= SD03501S: cepsep Modbus TCP

= SD02398F: ckonp3smas mydTa (Ams Liquiphant FTL51B, pyKoBOACTBO IO MOHTaXY)

= SD01622P: mpuBapHbIe MePEXOAHUKM (PYKOBOMICTBO TI0 MOHTAXY)

= TIO0426F: mpMBapHBIE TEPEXOAHMUKY, TEXHOJIOTMUECKME TIEPEXOIHUKM 1 (IaHIEl (0630p)

1.4 3aperncrpupoBaHHEBIe TOBapHbIe 3HAKU

Modbus®
3apeructpupoBanHbi ToBapHbI 3HAaK SCHNEIDER AUTOMATION, INC.

OPCUA
3apernctpupoBaHHbI ToBapHEIM 3HaK OPC Foundation, Scottsdale, Arizona, USA (CIIIA)

HART®
3apeructpupoBaHHb ToBapHBIM 3HaK FieldComm Group, Octus, Texac, CIIA.

2 OcHOBHBIe yKa3aHMUs 110 TeXHUKe be30macHOCT

2.1 TpeboBanus k paboTe nepconana

HepCOHaH OOJDKEH COOTBETCTBOBATDH CJIEOAYHOIIMM TpeﬁOBaHI/IHMZ

> O6Y‘{EHHBI€ KBaHI/Iq)MLU/IpOBaHHbIe CIIeqMaJINCThI AOJXKHBI MMETH COOTBETCTBYROIIYIO
KBaHI/Iq)MKaLIMI—O JJ1A BBIIIOJTHEHMA KOHKPETHBIX prHKLU/H;I M 3adad4y.

> HOTIY‘-{MTB paspenreHne Ha BBIIIOJIHEHME JaHHBIX pa60T OT PYKOBOACTBA NIPpeAIIPUATHUA.

» O3HaKOMMTBCS C HOpMamMM cpenepaanoro/HaLUAOHaanoro 3aKOHOOaTeJ/IbCTBa.

> Hepeg Ha4daJIOM pa6OTbI BHMMATEJIbPHO O3HAKOMMTBCA C MHCTPYKUOMAMM, IIPENCTaBIIEHHBIMA
B DYKOBOZCTBE, C }:{OHOHHI/ITETIBHOIZ noxymeHTaumei[, a TakKXxe C CepTI/Iq)MKaTaMI/I (B
3aBMCMMOCTHM OT LIeJIN HpI/IMEHEHI/IH).

> CHEHOBaTb MHCTPYKIMAM U CO6J'H-O,E[aTb OCHOBHBI€ YCIIOBUA.

2.2 Ha3xaueHune

[Tpubop, ommcaHHBI B HACTOAIIEM DYKOBOZCTBe, IpeAiHAa3HaYeH TOJIBKO 1A U3MEePeHNs
YPOBHSA XNUIOKOCTEMN.

He monyckaiite HapyLeHMs BePXHMX M HVDKHUX IIpeiefIbHBIX 3HaYeHwuH 11 mpubopa.
CM. TeXHMUECKYIO TOKYMEHTALMIO.

Mcrnonb3oBaHMe He IO HA3HAYEHUIO
/3roToBUTENb HE HECET OTBETCTBEHHOCTY 3a TMMOBPEXOeHMA, BbI3BaHHBIE HEIIPaBMIbHBIM
VICTIOJIb30BaHMEM MJIM MCII0JIb30BaHMEM JaTYMKa He 110 Ha3Ha4YeHMI0.

/3beraiiTe MexaHMUECKMX IIOBPEXIEHMIN:
» He npukacaiTech K I0BEPXHOCTAM IIPUOOPOB M He OUMILIAIATe MX OCTPBIMM WM TBepABIMA
IpefMeTaMu.
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Jartunk npepenbHoro yposHA Liquiphant FTL63 ¢ KanmbkynaTopom mioTHocTv QdibBHbIe yKasaHuA 10 TexHMUKe 6e30IacHOCTU

[TosicHeHMEe OTHOCUTEJIBHO OTPaHUUHBIX CUTYaLMIL:

» CBe[eHws O CIeMaNbHbIX CPefax U KMUOKOCTSAX IS OUMCTKY: CIIELMAIIUCTHI
Endress+Hauser roToBeI pejocTaBUTh BCE HEOOXOOMMYH0 MH(OPMALIMEO, KACAFOIIYEOCS
YCTOMYMBOCTM K KOPPO3MM MATEPUATIOB, HAXOMAIMXCA B KOHTAKTE C XXUOKOCTSIMM, HO He
HECYT KaKOM-JMbo OTBETCTBEHHOCTH, M He TIIPefOCTaBIIAI0T KaKmX OBl TO HM OBUIO rapaHTHIA.

OcTaTOUYHBIV PUCK

/(3-3a mepeqjaum Teria OT TEXHOJIOTMYECKOTO MPOoLiecca M paccerBaHusI MOITHOCTM BHYTPU
3JIEKTPOHMKM TeMIlepaTypa Kopiyca MoxxeT noBeimathest 1o 80 °C (176 °F) Bo Bpems paboThL.
Bo Bpemst paboThl JaTUMK MOXKET HarpeBaThCSA 0 TEMIIEPATYPEI, OIIM3KOM K TEMIIEpAType
CpenEL.

OracHOCTb 0)XXOTOB TP COITPUKOCHOBEHMY C IOBEPXHOCTAMMU!
» [Ipy IOBBIIIEHHON TEMIIEPATYPE XXUIOKOCTHU CIIeAyeT 06ecreYnThb 3alUTy OT IPUKOCHOBEHUS
IUTs1 IPeIOTBPALLIEHMS 0XKOTOB.

2.3 TexHuka be3onacHocT Ha pabouem mecte

[Tpu paborte c nmpubopom HeobxoaumMo cobrofaTh ClefyoLIMe IpaBuia:
» B COOTBETCTBMM C (DeflepaJIbHEIM / HallMOHAJIBHBIM 3aKOHOZATeIbCTBOM IIepCOHAl IOJDKEH
JMCIIONIB30BaTh CPeLiCTBa MHAMBUIYAJIBHOM 3aIIUTEL.

2.4 JKcIUTyaTauMoHHas be30macHOCTb

[ToBpexxpeHnye npubopal

» Vcrnonb3yrite npubop TOIBKO B TOM CJTyyae, eCJIM OHO HaXOIUTCS B HaZJIeXKalleM
TEXHUUYECKOM COCTOSTHMM U He MMeeT OIIMOOK M HeMCITPaBHOCTEI.

» OTBeTCTBEHHOCTB 3a becriepeboriHyro paboTy mpubopa HeceT orepaTop.

KondgwurypmupoBaHme, TecTupoBaHyue ¥ TexHM4YecKoe obaryxuBanue npubopa

Be3onacHOCTb TEXHOJIOrMYECKOT0 rnponecca MOXET IIoABEPTaTbCA PUCKY BO BpEMA HaCTpOIZKI/I,

TECTMPOBAHMA M TEXHUYECKOI'O OﬁCJ’[y')KI/IBaHVIH HpM6opa.

> HJ’[H obecrieuenust 3KCHHyaTaLU/IOHHOI;I be3oracHoCT ¥ He30MaCHOCTM TEXHOJIOTMYECKOTO
TIponecca OOJKHBI OBITH TIPMHATBI aJIbTEPDHATMBHBIE MePbl KOHTPOJIA.

U3meHeHne KOHCTPYKImyM npubopa

HecaHKIIMOHMpPOBaHHOE M3MEHEHMe KOHCTPYKLMM IIpubopa 3arpereHo M MOXKeT

TIPeNCTaBIIATh HellpeIBUeHHYI0 ONacHOCTb.

» Ecm, HecMOTps Ha 3T0, BCe XXe TpebyeTcs BHeCeHMe U3MeHeHM) B KOHCTPYKLMIO IIpubopa,
obpatuTeck B KomnaHuto Endress+Hauser.

PemoHT

[nq obecrieyenns MOCTOSHHOM 3KCIUTyaTalMOHHOM 6e30MacHOCTM M HaleXHOoCTH Tpubopa

cobropaniTe CIefyrole IpaBuia:

» BRINONHANTe PeMOHTHBIE pADOTEI Ha IPMOOpe TOJIBKO B TOM CIIy4ae, eCiM 3TO YETKO
pasperueHo.

» CobmropanTe henepanbHble/HalMOHAIBHEIE HOPMEI, KaCarLMMecs PeMOHTa 3JIeKTPUYIEeCKUX
IpnbopoB.

Endress+Hauser 5



Onmcanne uspenmsa JlaTumk npenenbHoro yposHA Liquiphant FTL63 ¢ kanbeKynaTropom miotHoct QML51

» lcrionb3yiTe TOIBKO OpUTMHAIBHBIE 3allacHbIe YaCTH M KOMITUIEKTYIOIIME IIPOMU3BOJICTBA
kommanmu Endress+Hauser.

BspriBoomacHas 30Ha

Bo m3bexxaHue TpaBMMPOBAHMA COTPYIHMKOB MIPEOIIPUATHS IIPM MUCIIONBb30BaHUM pubopa Bo

B3PBIBOOITIACHO 30HE (HAIIPMMED, CO B3PEIBO3ALIMTON), HEOOXOAMMO CODITFOATh CIIeyoLIe

IpaBwiIa:

» VHDopmanms Ha 3aBOACKON TabiyKe M03BOJISET OTIPEIESUTb COOTBETCTBHUE
npuobpeTeHHOro mpubopa B3PEIBOOIIACHOM 30HE, B KOTOPOU OH DYJET yCTaHOBJIEH.

» CobrofaiTe MHCTPYKIMM, TIPUBEAEHHBIE B OTHOEIIBHOM COIIPOBOAUTEIBHOM JOKYMEHTALNH,
KOTOpasi ABMsIETCS HEOThEMIIEMON YaCThIO HACTOSIIErO PYKOBOACTBA.

2.5 Be3onacHocTh U3penust

JanHbI 1pmbop 66U pa3paboTaH M UCHIBITaH B COOTBETCTBMM C COBpPEMEHHBIMM CTaHapTaMu
SKCIUTyaTalMOHHOM be30I1acHOCTY U NTePef0BOM MEXKeHePHOM IPAaKTUKOL. V3penme
TIOCTaBJIAETCA C 3aBOfia B 6€30MaCHOM [JIA 3KCIUTyaTallMy COCTOSHUM.

[Tpmbop cooTBeTCTBYET 0611MM cTaHAapTaM be3oracHocTy 1 TpeboBaHMAM 3aKOHOIATEeNIbCTBA.
Kpowme toro, mpubop orBevaet ycroBuam aupextuB EC, mepeunciieHHEBIX B IeK/1apaimm
coorBeTcTBUs TpeboBanmsaM EC mist KOHKpeTHOro npmbopa. V3roToBUTeNb IOATBEPXKIAeT 3TO
HaHeceHMeM Ha rpubop mapkmpoBku CE.

2.6 IT-6e30macHoCTh

rapaHTVIH U3TOTOBUTEINIA ,[IEIZCTBYET TOJIBKO B TOM CJIy4ae, eCliM U3fgejie yCTaHOBJIEHO U
MCIIOJIB3YEeTCA B COOTBETCTBMM C DYKOBOICTBOM I10 3KCIUTyaTallN. M3menme ocHalieHO
MexaHu3MaMM 6e30T1aCHOCTH JJIA 3alllUThI OT niroboro HenpegqHaMepeHHOI'0 MSMeEHEeHUA
HaCTpOEK.

Meper UT-6e3omacHocTH, KOTOpEIE 0becrieunBatoT AOMOTHUTENIBHYIO 3alIUTY U3LEeNNI U
CBFI3@HHO C HUM IIepefjauy JaHHBIX, JOJDKHEI OBITH peasn30BaHbl CAMYM OIEPaTOPOM B
COOTBETCTBMM C IEMCTBYIOIIMMM B €r0 KOMIIaHMY CTaHAapTaMu 6e3011acHOCTH.

3 Ommcanue nspenus
[InotHOMep Liquiphant FTL63 ¢ snexkrponnon BcraBkov FEL60D.

L5t u3MepeHMst ITTOTHOCTY XXMAKUX CPell B COUETAaHUM C KaJIbKYJIATOP IioTHOCT QML51.
TaxKe NpUrofieH IyIA SKCIUTyaTalyy BO B3PBIBOOIIACHBIX 30HaX.

3.1 IpyHIMI M3MepeHust

UsmepuTenbHas cucTeMa COCTOMUT U3 CJIEAYIOIIMX OCHOBHBIX KOMIIOHEHTOB:

= [Ipubop Liquiphant Density

= KaJbKyJATOp IUIOTHOCTH

B coueTanmy ¢ KaJbKynIATOpOM IUIOTHOCTH Npubop Liquiphant Density 3mepsieT IoTHOCTb
HBIOTOHOBCKOM, TIOJIHOCTBIO BA3KOM XMAKOCTH B Tpybax M pe3epByapax.
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Jarumnk npepenbHoro yposHA Liquiphant FTL63 ¢ KanmbkynaTopom miotHoct QML51 Omnucanue nspenusa

[1be3037IeKTPMUUECKII IPUBO, BO3OYKaeT KotebaHms: BUOPALIMOHHOM BWIKM pubopa
Liquiphant Density Ha ee pe3oHaHCHOM YacToTe. M3MeHeHMsI INTOTHOCTH KMUOKOCTH BBI3BIBAIOT
M3MEeHeHMe Pe30HAHCHOM YacTOTEl KojlebaHmit BUbpalMoHHOM BUWIKK. B pesyrbraTe INIOTHOCTD
Cperpl OKa3bIBaeT IPSIMOE BIMSIHME HA Pe30HAHCHYIO YacTOTy KoyebaHmit BUbpalMoHHOM
BWIIKK. [JaHHOE SIBJIEHME MCIIONb3YEeTCs IS M3MEPEHNS INIOTHOCTH.

[1oTHOCTB XKMOKOCTHU B KAJIBKYIIATOPE PACCYUTBIBAETCA Ha OCHOBE pESOHaHCHOI‘/JI YaCTOThIL
KoJiebaHmin BI/IﬁpaLU/IOHHOIZ BWIKH, nepe;[aBaeMOIZ OATYMKOM, M Ha OCHOBE COXPAaHEHHBIX
TIapaMeTpOB, XapaKTePHBIX IJIA JAHHOTO AaTYMKa. HJ’[H KOMIIEHCAIMM BIIMAHUA TEMIIEPATYPBI
M OaBJIEHUA K KaJIBKYJIIATOPY INIOTHOCTM MOXXHO ITOOKITFOYMTD NOIIOJTHUTEJIbHBIE JaTUMKA.
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Onmcanne uspenmsa JlaTumk npenenbHoro yposHA Liquiphant FTL63 ¢ kanbeKynaTropom miotHoct QML51

3.2 UsmepuTenbHas1 cucreMa

- 8 [|  4.20mA %::]
ﬂi 9
24VDC
=
4'*
9

24VDC

A0059906

®
—~

M3meperue nnomrocmu ¢ nomouipto gptuucnumenst nnomuocmu QML5 1

IInomnowmep Liquiphant Density ¢ snekmponHoil acmaskoil FEL60D - umnynbcHblll 8b1x00
Jlamuux memnepamypet (Hanpumep 8b1x0d 4 do 20 MA)

Buixod4 do 20 MA npeobpasosamens dasnenus; mpebyemca npu 0asnenuu gplue

6 bap (87 ¢pynm/ke. droiim) unu npu Konebarusix 0asnenusl.

Hckpobesonachrtll bapvep (npubop Liquiphant Density, suelika Ons usmeperus memnepamypbl u/unu
daenenus, yCMaroBIeHHAs 80 83PbIBOONACHOL 30He)

Kanvkynamop nnomnocmu QML51

IIpeobpazosamensv Modbus TCP 8 cuenan 4 0o 20 MA

Ipoepammupyemniii noeudeckuti konmponnep (IJIK)

Modbus TCP

Ethernet

=~ W N =

O O NSO W
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Jarumnk npepenbHoro yposHA Liquiphant FTL63 ¢ KanmbkynaTopom miotHoct QML51 Omnucanue nspenusa

10 Modbus TCP unu OPC UA

11  Mapwpymusamop TELTONIKA RUT241 (dononrumensroe obopydosarue). [ins becnpogodHozo
NOOKNIOUeHUs.

12 MobunbHble ycmpoticmsa

ﬂ [1a ucnonb3oBaHMA BO B3pEIBOOIIACHBIX 30HaX: Ex-bapbep uepes akTUBHBI bapbep
RN22. [IByxKaHambHBIV aKTUBHBI bapeep RN22 obecrieunBaeT nmuTaHmue aHaJIOTOBBIX
CXeM YCTpoicTB 1 obopynoBanms be3omacHocty o SIL 2 (SC 3). VickpobesonacHbIH,
mpo3paunsiit nHTEpdeiic HART® 1103BosIsieT yCTaHOBUTE HAZIEXKHOE COeIMHEHNE MEXKIY
T10JIEBEIMM YCTPOMCTBAMM U BbIUMcIuTesieM rtotHocT QMLS 1. OH nopkitouaeTcs K 2-
IIPOBOAHBIM / 4-TIDOBOAHBIM IIpMbopaM BO B3pBIBOOIIACHBIX 30HAaX M obecrieunBaeT
BTOPOV rajibBaHM4YeCKM pa3BA3aHHBIN BEIXOOHOM curHail B cooTBeTcTBMM ¢ NAMUR NE
175.

[ToMMMoO pacyeTa IJIOTHOCTH XKMAKOM cpefnl mpubop QML51 Taxeke MOXKET ONpefeNaTh
VICXOIHYIO IUIOTHOCTB CPeABI M KOHLIEHTpaLMI0 pAacTBOPa, a TAKXe ONpelle/IUThb A0 YeThIpeX
PasIMYHBIX IPOAYKTOB MM He3alloJIHEHHBIN TPYOOIIPOBOA,

I[1Ipy 3TOM KaJbKyNIATOP OLEHMBAaeT [0 OBYX TOYEK M3MEPeHMs 1 HAIIPSAMYO I0AaeT
BCIIOMOTaTeJIbHOE IMTaHNe Ha [TOKIFUeHHbIe IBYXIIPOBOAHBIE NTepefjaTuMKy, braronaps
YeMy MOXKHO ITOJKIFOUMTD J10 ABYX BMOpaLMOHHEBIX ITIOTHOMepOB Liquiphant Density
TeMIIepaTypHBIX AaTYMKOB [JI KOMITIEHCALMM BIIVISTHMA TeMIIepaTyphl [IPY pacdeTe 3TAJIOHHBIX
IUIOTHOCTEA.

[71s1 onpenienieHnsa KOHIIEHTPAIMY MOXKHO MCII0JIb30BaTh COXPAHEHHEBIE CTaHIAPTHI, TaKue KaKk
ICUMSA pnst conepxanms caxapa, OIML ITS-90 gia sTaHona, a TakKe pasfMyHble 3apaHee
HaCTpOeHHBIe PacyeTsl I PaCTBOPOB 3JIEKTPOJINTOB (B COOTBETCTBMM C MOAeNbto Jlanubepre-
Kymepa).

TaﬁHI/ILU::I 3HAYEeHMM 3TAJIOHHOM TUIOTHOCTY WU KOHLEHTpallMM MO>XHO BBOOMUTH BDYYHYIO B
BUIe Ta6HI/IH JIMHeapn3alummy Wi MMIIOPTMPOBATh UX Ha [K [JIA oIipefieJIeHMA IIJIIOTHOCTU B
CTaHOapPTHBIX q)opmaTaX OaHHBIX (HaanMep, .Csv, .XlSX), a 3aTeM MCII0JIb30BaThb UX OJIA
BBITIOJTHEHMSA PAaCYETOB.

BrIBOz 3HaUEHWMI TUIOTHOCTH M KOHIIEHTPALMM BO3MOXKEH B Pa3/IMYHBIX eAMHMIAX M3MEPEeHNH,
HaInpyMMep B eIVHULAX u3Mepenns cucteMel C/, rpapycax Baume, Brix o APL

Hacrporika npmbopa QML51 BeINOIHAETCA TOCPeLICTBOM BCTPOEHHOI'0 Beb-cepBepa, JOCTYII K
KOTOPOMY OCYLIeCTBJIeTCA Yepes 3allileHHoe coefiHeHMe TLS ¢ IOMOIbI0 CTaHAapTHOTO
Beb-bpaysepa.

Ina seiBofa nanHbIX B [UVIK mm cuctemy SCADA npubop QMLS51 noanep»xuBaeT IPOTOKOJIBI
Ethernet Modbus TCP n OPC UA. Ecnu s nopxrouenus K [TJIK Tpebyerca TokoBBI curHail,
€ro MO>XHO CTeHepyMpOBaThk C TOMOIIBI0 ITpeobpa3oBaTtena. B KauecTBe NpyHAAIEKHOCTH
IOCTyTIeH Ipeobpa3oBaresib, CO3AA0IINMI [0 4 KAHAJIOB C aHaJIOTOBBIM CUMTHaJIoM 4 1o 20 MA
n3 nportokona Modbus TCP.

Endress+Hauser 9



[Ipuemxa n nueHTMdMKauma usgemma [aTumk npefenbHoro yposHA Liquiphant FTL63 ¢ kanbKynaTopom mioTHocT QML51

3.3 KoHcTpykius nspenust

17

A0052411

2 Konempyxuyus usdenus Liquiphant FTL63

I~

Kopnyc ¢ snexkmponnoti scmaskoti FEL60D u Kpbiukol

TemnepamypHras npocmaska, HenpoHuudeMoe yniiomuenue (8mopoii yposerb 3amumait),
ONUUOHWILHO

IIpucoedurenue k npoyeccy, Hanpumep Tri-Clamp

IlpucoeduHenue k npouyeccy, Hanpumep pe3vba

Komnaxmmnoe ucnonrenue 30rda ¢ subpayuorroli sunKoti

30n0 yonunumenpHoti mpybxu ¢ 8ubpayuoHHOU BUIKOU

30H0d ¢ Kopomkoti mpybkoii u subpayuoHHOU BUNKOI

[\

N Oy W

4 [IpuemKa ¥ MAeHTU(PUKALMSA U3OEeIHs

4.1 IIpnemxka
HpM IIOJTyY€HMM KOMIUIEKTA ITOCTaBKM:

1. [IIpoBephTe YIIaKOBKY Ha Ha/IM4ye MOBPEXIEHNNA.

-~ HemMmezyeHHO co0bIMTe 0 MOBPEXOEHUM U3TOTOBUTEITIO.
He ycranaBnmBayTe IOBpeXIeHHbIE KOMIIOHEHTHI.

10 Endress+Hauser



IaTumk npenensHoro ypoBHsA Liquiphant FTL63 ¢ kanekynaropom mnotHoct QML51  [IpueMka u ngeHTMOMUKALMA U3Aenms

[IpoBepbTe KOMIUIEKT ITOCTaBKM 10 TPAHCIIOPTHOM HaKIIa[HO.

CpaBHUMTe JaHHbIe Ha 3aBOZICKOM Tabimuke mpmbopa o crienuduKanyein B
TPaHCIIOPTHOM HaKIIagHOM.

4. TIpoBepbTe TEXHMYECKYIO IOKYMEHTAIMIO 1 BCe OCTaJIbHbIE HEOOXOAMMBIE [JOKYMEHTEI
(Hampmmep, cepTUdMKATEL), YTOOBI YOEOUTECSA B UX IIOTHOTE.

ﬂ Ecrut Kakoe-7mbo U3 HaHHBIX YCIOBMIL He BBIMIOJIHAETCSA, 00paTUTECh K M3TOTOBUTETEO.

4.2 UpenTndunkanms nspenmsi

Bo3MOXHEI CJ1efyIolyie BapMaHTEl MAEHTU(MMKALIMUY U3OeINA:

= TeXHMYECKMe JaHHbIe, YKa3aHHbBIe Ha 3aBOMCKOM TabJIMUKe;

= Kop 3aKa3sa ¢ pasbmBKon hyHKUMI Ipmbopa, YKa3saHHbI B TPaHCIIOPTHOM HAKIaJHOM

® BBOJ CEPMIHOI0 HOMepa C 3aBOACKOM Tabrmdku B mporpammy Device Viewer
(www.endress.com/deviceviewer): 6ymyT oTobpa’keHBI Bce CBeieHUs 00 M3MEPUTEITBHOM
npubope.

4.2.1 3aBopckas Tabmuka

Ha 3aBopcKoii Tabnmuke yKasaHa MHpOpMaLus, KOTopas TpebyeTcs cornacHo
3aKOHOJATEJIbCTBY M OTHOCUTCA K Ipubopy. CocTas 3TOM MHGMOPMALMM YKa3aH HiDKe:
JlaHHbIe M3TOTOBUTEJIS;

Howmep 3akasa, pacumpeHHBI KOZ 3aKa3a, CePMIHBIN HOMED

TexHu4JecKne XapaKTePUCTMKY, CTENIEHD 3aIUUTEI

Bepcun nporpaMmHOro obecriedenus 1 anmapaTHOM 4acTu

Mudbopmaims o cepTUdMKaTe

Kog DataMatrix (vHbopManys o mpubope)

CpaBHUTe JaHHBIe Ha 3aBOZCKOM TabyMuKe ¢ JaHHBIMM 3aKas3a.

4.2.2 Anpec usroroBuTens

Endress+Hauser SE+Co. KG
HauptstraRe 1
79689 Maulburg, 'epmannsa

MecCTo M3roTOBJIEHMS: CM. 3aBOOCKYHO Taﬁnquy.

4.3 XpaHeHye ¥ TPaHCIIOPTHMPOBKa

43.1 YcnoBusa xpanenust

= JIcrionp3yitTe OpUrMHaIbLHYIO YIIaKOBKY

= XpaHuTe Npubop B UMCTOM M CyXOM ITOMELIeHMM U IIPMMUTe MepEhI I10 €0 3aljuTe OT YAapoB
Temneparypa xpaHeHMs1

Liquiphant FTL63
-40 mo +80 °C (-40 mo +176 °F)

Endress+Hauser 11
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MonTax JlaTumk npenenbHoro yposHA Liquiphant FTL63 ¢ kanbeKynaTropom miotHoct QML51

Kanekynsarop mnorHoctn QML51
-25 1085 °C (-13 mo 185 °F)

TpaHxcropTpoBKa npubopa

s TpaHCIOPTMPOBKY Npubopa K MeCTy “3MepeHMd OCYLIeCTBIIANTE B OpUTMHAJIBHOM YIIaKOBKe.

s Jlep>xuTe pubOp 3a KOpIyC, TEMIIepaTypHYO IPOCTaBKY, TEXHOJIOTMYECKOe COeMHEeHMe
WIN YIJIMHUTENBHYI0 Tpyby.

= He crubaitte, He yKOpauMBanTe U He YIUIMHANTE BUOPALIMOHHYIO BUJIKY.

A0034846

3 Ydepacusanue npubopa 80 8pemMma MparcnopmuposKu

5 MoHTax

VHCTPYKLMM TI0 MOHTaXY

= JTrobasi opMeHTaUus Is1 KOMIIAKTHOTO BApMAaHTa MUCIIOITHEHMS WY BapMaHTa UCIIOJTHEHWS C
IUTMHOM Tpy6BI IpMbit. o 500 MM (19,7 mroiim).

= JIns mpubopa ¢ [IIMHHOM TpybKOM — BepTMKAIIbHAsS OPMEHTALVS, CBEPXY.

s MyHMMAIIBHOE PACCTOSTHUE MeXOy KOHUMKOM BWIKM M CTEHKOW pe3epByapa Wi
tpybonposopa: 10 mm (0,39 mrorim).

12 Endress+Hauser



Jarumnk npepenbHoro yposHA Liquiphant FTL63 ¢ KanmbkynaTopom miotHoct QML51 MonTax

AD039739

4 IIpumeprl Mormadica 8 pesepsyape, bake unu mpybonposode

5.1 TpeboBauus, npembsBIsIeMbIe K MOHTAXY

MoHTa)XHOe 0J1I0XKeHMe BhIbMpaeTcs TakuM 06pa3oM, UTobbl BUbpalioHHas BUWIKa U
MeMbpaHa Bcerpa bbUmM OKPBITEL pabouelt cpero.

Endress+Hauser 13



MonTax JlaTumk npenenbHoro yposHA Liquiphant FTL63 ¢ kanbeKynaTropom miotHoct QML51

>50 (1.97)

F

>30 (1.18)
>30(1.18)

A0039685
5 EQuruypet usmeperus: mm (0roiimbl)

A Monmadic ceepxy
B Monmadc crusy
C  Monmadc cboky

ﬂ = CrenyeT u3berarh MOSBJIEHUS MTy3BIPBKOB BO3AyXa B TpyborpoBoie wim naTpybxe
s ObecreybTe HafyIeXKalIyI0 BEHTWIALMIO

ﬂ MakcumarbHast Bss3kocTb: 350 mlla-c (3,5 P)

5.1.1 CKOpOCTB IOTOKAa — MOHTaX B TpyboIipoBozie

YcraHoBuTe BMOpaIMOHHYIO BWIKY B IOTOKE TEXHOJIOTMYECKO Cpefibl

= CKOpOCTB IOTOKA: < 2 M/¢ (6,56 dyT/C) B CeKyHAY
= [IpepoTBpameHne 0bpa3oBaHMs BO3OYIIHEIX Ty3EIPBKOB (1)

A0039718

6 IIpumep MormMadica 8 NOMoKe mexHonoz2u4ieckoii cpedst 8 mpybonposodax

YcraHoBuTE BUOpaIMOHHYI0 BWIKY 3a IpefelaMy IPsIMOro IIOTOKA TEXHOJIOTMYECKOI
cpenml
CKOpOCTB MOTOKa: < 2 M/c (6,56 ¢yT/c)

14 Endress+Hauser



Jarumnk npepenbHoro yposHA Liquiphant FTL63 ¢ KanmbkynaTopom miotHoct QML51

MoHTax

A0039721

7 IIpumep Mormadica 3a npedenamu NPSAMO20 NOMOKA MEXHON02UUEeCKol cpedbt 8 mpybonposodax

5.1.2 BxopHble ¥ BBIXOOHBIE YUaCTKN

BryckHoi1 yyacTok

[To Bo3MOXXHOCTM yCTaHaBHI/IBaﬁTe OATUMK KaK MOX>XHO BBIIIE I10 IIOTOKY, HAIIpMMep Ha

KJTaraHaX, TPOMHMKAX, KOJIeHaX, (PJIaHIeBBIX OTBOMAX U T. [.

[rns1 cobrropenns TpeboBaHMit, IPeABABIIAEMBIX K TOYHOCTH, TIPSIMOM YUACTOK [0 ripubopa

OOJDKEH OTBeYaTh CJIeYHOIMM TpGﬁOBaHI/IHMI

BryckHoOM yuacToK: > 5x DN (HoMuHambHBI AuameTp) —MuH. 750 MM (29,5 mrovim)

>5xDN

>2xDN

>250 (9.84)

>750 (29.5)
k lll*

>5xDN
>750 (29.5)

([

>2xDN
>250 (9.84)

=

8  Monmaic npamozo yuacmxa do npubopa. EOuruua usmeperus mm (dtotim)

Endress+Hauser
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MonTax JlaTumk npenenbHoro yposHA Liquiphant FTL63 ¢ kanbeKynaTropom miotHoct QML51

BrIxXozHOM yyacTok

[nsa cobnropenns TpeboBaHM, IpebABIAEMBIX K TOYHOCTH, [IPAMOM YUYaCTOK Iocsie rpubopa
IIOJDKEH 0TBevaTh CJIeIyoIyM TpeboBaHMAM:

BeIycKHOM yuacToK: > 2x DN (HOMMHabHBI mquaMmeTp) —MuH. 250 MM (9,84 mroiim)

JlaTunkm naBrieHus ¥ TeMIlepaTyphl [JO/DKHBI yCTaHABIMBATBCA 10 HAIIPABJIEHMIO II0TOKA
IoC/Ie JaTuyKa mwiotHocty Liquiphant. Ilpy ycTaHOBKe TOUeK M3MepeHUs AaBIeHus 1
TeMIlepaTypbl 3a IpubopoM ybeanTech B HAIMUMM JOCTATOUHOTO PACCTOSHMUA MEXAY TOYKOM
M3MepeHMs 1 IpubopoM.

2..8 DN

>250 (9.84)
2..5DN

>250 (9.84)

2 nn ) nnup snn S

N

9 Monmadic npamozo yuacmka nocne npubopa. Edunuua usmeperus mm (drotim)

AD039701

1 Jlamuux nnomrocmu Liquiphant
2 Touka usmepenrus 0asnenust
3 Touka usmeperus memnepamypbl

5.1.3 ITonpaBoYHB! KO3 GUIEHT

Ecy Ha BMﬁpaLU/I}O BUIIKU BO3H€I7ICTBY}OT YCIIOBMA B MECTE MOHTAXXa, TO pe3yJIbTaT USMEPEHUA
MO>XHO CKOPPEKTMPOBATD C ITIOMOIIBIO ITIOIIPABOYHOI'O KOBq)(pI/ILU/IEHTa (r)

16 Endress+Hauser



Jarumnk npepenbHoro yposHA Liquiphant FTL63 ¢ KanmbkynaTopom miotHoct QML51 MonTax

CranpapTHBI BapMaHT MOHTaXa

[MompaBoYHBIM KO3(PHULIMEHT 'T" B 3aBUCMMOCTYM OT BBEICOTHI "h" 7151 BBO[Ia B BEIUMCITUTEITb
wiotHocTM Density Computer QML51:

h r
12 mm (0,47 mrovim) 1,0026
14 mu (0,55 mrovim) 1,0016
16 mm (0,63 mrovim) 1,0011
18 mm (0,71 mrovim) 1,0008
20 mm (0,79 mrovim) 1,0006
22 mm (0,87 mrovim) 1,0005
24 MM (0,94 mrovm) 1,0004
aoo3ges7 | 26 MM (1,02 mrovim) 1,0004
28 mm (1,10 mrovm) 1,0004
30 MM (1,18 mrorm) 1,0003
32 MM (1,26 mrovim) 1,0003
34 MM (1,34 mrovim) 1,0002
36 MM (1,42 mromm) 1,0001
38 mm (1,50 mrovim) 1,0001
40 mm (1,57 mrovim) 1,0000

MoHTax B obxomHOM TpyborpoBoze

[TorpaBOYHBI KO3 HULMEHT " B 3aBUCMMOCTHM OT BHYTPEHHET0 IMaMeTpa 06xX0mHOro
TpybomnpoBoza D" And BBoAa B BEIUMAIMTENb IUToTHOCTH Density Computer QML51:

D r

<44 v (1,73 mrovim) -
) 2 44 mm (1,73 provim) 1,0191
! 46 mm (1,81 mrovim) 1,0162

[ ]
i 48 mm (1,89 mrovim) 1,0137
<t
* 50 mm (1,97 meoiim) 1,0116
D 52 mm (2,05 siroiiu) 1,0098
S < 54 vm (2,13 mroitm) 1,0083
t u 56 MM (2,20 mrovm) 1,0070
58 MM (2,28 mroiim) 1,0059
A0039689

60 MM (2,36 mroitnm) 1,0050

Endress+Hauser 17



MonTax JlaTumk npenenbHoro yposHA Liquiphant FTL63 ¢ kanbeKynaTropom miotHoct QML51

D r

62 MM (2,44 mroiim) 1,0042
64 MM (2,52 mroitm) 1,0035
66 MM (2,60 mroim) 1,0030
68 MM (2,68 mroitm) 1,0025
70 mm (2,76 mroiim) 1,0021
72 MM (2,83 mrovim) 1,0017
74 mm (2,91 mroiim) 1,0014
76 Mm (2,99 mroiim) 1,0012
78 MM (3,07 mrovim) 1,0010
80 mm (3,15 mroiim) 1,0008
82 MM (3,23 mroim) 1,0006
84 mm (3,31 mrovim) 1,0005
86 MM (3,39 mroiim) 1,0004
88 MM (3,46 Aroiim) 1,0003
90 MM (3,54 mrovim) 1,0003
92 MM (3,62 mroim) 1,0002
94 mm (3,70 mrorim) 1,0002
96 MM (3,78 mrorm) 1,0001
98 mm (3,86 mroiim) 1,0001
100 mm (3,94 mrovim) 1,0001
>100 mm (3,94 mrovim) 1,0000

MoHnTax B TpybornpoBoze

[TonnpaBoyHBIM KO3(pULIMEHT 'T" B 3aBUCMMOCTM OT BHyTpeHHero iMaMmeTpa Tpybomnposoza D"
IIs1 BBOZIa B BBIUMCIIUTENB IT0THOCTH Density Computer QML51:

D r
<44 mm (1,73 mrovim) -
44 mm (1,73 mrovim) 1,0225
46 mm (1,81 mrorim) 1,0167
48 mm (1,89 mrovim) 1,0125
50 MM (1,97 mrovim) 1,0096
2 52 MM (2,05 mroiim) 1,0075
AO039707 | 54 MM (2,13 mroiim) 1,0061

18 Endress+Hauser



Jarumnk npepenbHoro yposHA Liquiphant FTL63 ¢ KanmbkynaTopom miotHoct QML51

MoHTax

D r

56 MM (2,20 mroiim) 1,0051
58 MM (2,28 mroiim) 1,0044
60 MM (2,36 mroim) 1,0039
62 MM (2,44 mroiim) 1,0035
64 MM (2,52 mroiim) 1,0032
66 MM (2,60 mrovm) 1,0028
68 MM (2,68 mroiim) 1,0025
70 mm (2,76 mroiim) 1,0022
72 MM (2,83 mrovm) 1,0020
74 mm (2,91 mrovim) 1,0017
76 Mm (2,99 mroiim) 1,0015
78 MM (3,07 mrovim) 1,0012
80 mm (3,15 mrorim) 1,0009
82 MM (3,23 mrorm) 1,0007
84 mm (3,31 mrorim) 1,0005
86 mm (3,39 mrorim) 1,0004
88 MM (3,46 mroiim) 1,0003
90 MM (3,54 mrovim) 1,0002
92 mm (3,62 mrorm) 1,0002
94 mm (3,70 mrorim) 1,0001
96 MM (3,78 mrorm) 1,0001
98 mm (3,86 mrorim) 1,0001
100 mm (3,94 fmroiim) 1,0001
>100 mm (3,94 mrovim) 1,0000

5.1.4

5.1.5

3amuTa OT HaJIMIIaHUMi

[Tpn He0bXOAMMOCTH YCTAaHOBUTE Ha/JIEeXKaLIYI0 1IePUOIMYHOCTD TEXHUYECKOTI'O

obcryxmBaHMA!

Yuer Heobxopgymoro cBobogHOI0 IpOCTpaHCTBA

OcraBbTE HOOCTAaTOYHOE MeCTO CHapy»XM pe3epByapa OJid YCTaHOBKHM, ITOOCOeOMHEHUA U 3aMeHbL
3HEKTpOHHOI>'I BCTaBKMN.

Endress+Hauser
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MonTax JlaTumk npenenbHoro yposHA Liquiphant FTL63 ¢ kanbeKynaTropom miotHoct QML51

A0039741

10  Yuem neobxodumozo ceobodHo20 npocmparcmea

5.1.6 Omnopa g npubopa

[Tpy HaMMUMM OMHAMMUYECKOM HAarpy3km Heobxoomumo obecrieunTs oropy npudopa.
MakcuManbsHO momyctuMas boKoBas Harpyska Ha TpybHBIe YIJIMHUTENN U DATIMKHA:
75 Hwm (55 dyHT cuna gyT).

A0039742

11  Ilpumepebt uchonb308aHus ONOPbL NpU GUHAMUYECKOL Hazpy3Ke

20 Endress+Hauser



Jarumnk npepenbHoro yposHA Liquiphant FTL63 ¢ KanmbkynaTopom miotHoct QML51 MonTax

5.1.7 CBapHOI1 NepeXOfHMUK C OTBEPCTHEM ISl yTeYeK

YcTaHOBUTE PUBAPHOM IIEPEXOMHMK TaK, YTOOBI CIMBHOE OTBEpCTME OBUIO HAIIPaB/IEHO BHUS.
3TO MO3BONIUT 0OHAPYXNUTD YTEUKM Ha PaHHel CTaMy, TaK KaK BhITEKaromas cpefa bymer
XOpOIIO BUIIHA.

A0039230

12 Ceaproll nepexodHuK c omeepcmuem Ons ymevex

5.2 MonTax npubopa

5.2.1 TpebyeMbIit MHCTPYMEHT

® PO)XKOBBIV I'a€UHBIN KITHOY JJIA MOHTa»Xa JaTuMKa
L LUECTI/II‘paHHbIIZ KITFOY IJIA paﬁOTbI CO CTOIIOPHBIM BMHTOM KOPITyCa

5.2.2 Ilponiegypa MoHTaXKa

BrIpaBHMBaHMe BMOPALMOHHOI BUWIKM I10 MapKMPOBKE

BubparoHHY0 BUIIKY MOXXHO BBIPOBHSATD C IIOMOIIBIO MapKMPOBKM TaKMM 06pa3oM, YTOOBL
TEXHOJIOTMUECKas Cpefia JIErKo orvbasia BWIKY, He OCTaBIIsAs HalMIIaHWit.

= MapKnpoBKa Ui pe3b00BBIX COeAMHEHMI: KPYT (crienmduxammsa MaTepuana / obo3HaueHue
pe3bbEI HANIpOTHB)
= MapKmpoBKa Ui (prIaHLEBBIX WIM 32XKMMHBIX COIMHEHMI: JIMHMSA MY IBOMHAS JIMHUSA

Kpome Toro, pe3pboBble coeiHEHMA MMEIOT MaTPUUHBIN KO, KOTODBIM He UCII0JIb3yeTCs
151 BBIpABHMBAHUA.
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MonTax JlaTumk npenenbHoro yposHA Liquiphant FTL63 ¢ kanbeKynaTropom miotHoct QML51

o%® /\é = é ® /é

A0039125

13 [lonojcenue subpayuoHHOU BUIKU NPU 20PU3OHMATILHOM MOHMAYiCe 8 pe3epeyape C
UCNONb308aHUEM MAPKUPOBKU

Mownrax npubopa B TpybornpoBofe

YBEOOMJTIEHUE

HemnpaBmibHOe BbIpaBHMBaHME BUOPALIMOHHO BUIKK

BuxpeBBIe IOTOKY ¥ BOLOBOPOTHI MOTYT (halIbCU(DHUIMPOBATh Pe3yIIbTAaThl U3MEPEHNS.

» BBIpOBHSITE BUIKY [10 HAIIPABJIEHMEO [T0TOKA U1 BHYTPEHHMX IPUCIIOCODIIEHMI B
TpybOIIPOBOIE MU pe3epByapax ¢ MELIanKo.

= Bo Bpems paboyero mporiecca CKOpPOCTb II0TOKA TEXHOJIOTMUECKOM Cpelibl He OJDKHA
TIpeBBIIATE 2 M/C (6,56 dyT/C)

= CKOpOCTB ITIOTOKA > 2 M/C: OTHeNIMTe BUOPALMOHHYIO BUIIKY OT IIPSIMOTO IIOTOKa
TEXHOJIOTMUECKOM Cpefibl, UCII0JIb3yA TaKye KOHCTPYKTMBHBIE 3JIeMEHTE], Kak bamac mim
VIVTMHMTENBbHASA TpyOKa, YTOOBI CHM3UTB CKOPOCTB ITOTOKA A0 MakKC. 2 M/c (6,56 ¢yT/c)

= Y [10TOKa cpelibl He 6yeT CyllecTBeHHBIX IIperpas, ecyiv BubpauyoHHas BuiIKa byzer
IIpaBWIBHO COPMEHTMPOBAHA, & MapKMPOBKa OyIleT COOTBETCTBOBATE HAIIPABJIEHMIO [TOTOKA.

= MapKMpoBKa Ha TEXHOJIOTMUECKOM COeIMHEHNM YKa3bIBAET II0JIOKEeHVe BUOpaLIOHHOM
BWIKN.
Pe3bboBoe coepMHEeHMe = TOUKA Ha LIeCTUIPAHHOM rOJIOBKe; (hJIaHILIEBOE COeVIHEHME = [IBe

JIMHMY Ha (PITaHIIe.

MapK1pOBKa BUIHA IIpM CMOHTMPOBAaHHOM IIprbope.

N

A0034851

14 Monmadic 8 mpybonposode (cnedyem yuumeieamb NONOKCEHUE BUNKU U MAPKUPOBKY)
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Jarumnk npepenbHoro yposHA Liquiphant FTL63 ¢ KanmbkynaTopom miotHoct QML51 MonTax

IpuxpyunBauue npubopa

= JJoBOpaumBariTe NpmubOP TONBKO 38 LECTUTPAHHYIO YacTb,
15 go 30 Hm (11 mo 22 cyHT cwta dyr)
= He Bpamarire 3a Kopmyc!

A0034852

15  IIpukpyuusarue npubopa

BripaBHMBaHMe KabenbHOro BBoAa

JTro6011 KOPITyC MOXKHO BEIPABHMBATE.

Kopnyc 6es cmonoprozo sunma
Kopmyc npnbopa Mo>XHO oBopauMBath Ha yron fo 350°.

»y E@Xs

<350

A0052359

16  Kopnyc bes cmonopro2o sunma c Hucnadaroweil kanneynosumeinbHol kabenbHol nemneil

Kopnyc co cmonoprbim sunmom

[l7171 KOpITyCOB CO CTOTIOPHBIM BUHTOM:!

= UTt0o6BI TOBEPHYTH KOPITYC ¥ BEIPOBHATH Kabeslib, MOXXHO 0CNIabUTh CTOIIOPHBIV BUHT.
KabernbHas netis [y1s omBa IIpefoTBpallaeT [ornafjaHue Baru B KOpIyC.

= [Ipy nocraBKe npubopa ¢ 3aBoZia CTONIOPHBINA BUHT 3aTAHYT.
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A0037347

17 Kopnyc c Hapy’#cHbIM CMONOPHBIM BUHMOM U HUCnadarweli KanieynosumenbHol KabenbHoil
nemneti

1. OcrabbTe HapYXKHBI CTOTTOPHBINA BUHT (MaKcumyM Ha 1,5 obopora).
2. IloBepHMTE KOPITYC ¥ BBIPOBHANTE TOJIOXKEHWe KabelmpHOT0 BBOZA.

3. 3argHNUTe BHEIIHMM CTOIIOPHEBIN BUHT.

YBEOQOMJTIEHUE

Kopryc HEBO3MO0XHO OTBEPHYTB IOJIHOCTHIO.

» OcrabbTe HapyXHBIM CTOIIOPHBIM BUHT He boree ueM Ha 1,5 obopoTa. Eciin BUHT
BBIBEPHYTH CJIMIIKOM [aJIeKO MITY MOJTHOCTBEO (32 IIpeIertbl TOUKM BXOIa Pe3bbbl), MeJKue
IleTany (KOHTPAUCK) MOTYT OCIIabHYTh M BEITIACTb.

» 3aTAHMTE KPEIEeXHBIV BUHT (C IIeCTUrpaHHbIM THe3moM 4 M (0,16 AroriM)) MOMEHTOM He
6omnee 3,5 Hm (2,58 ¢yHT cmna ¢yt)+0,3 Hm (+0,22 dyHT cwna yr).

3axpvimue Kpvluiek Kopnyca

YBEOOMJIEHUE

TloBpexpeHue pe3bbbl ¥ KPHIIIKK KOPITyca BOIELCTBME 3arpsA3HeHus!

» Ynansyre 3arpsisHeHus (HanpyuMmep, IECOK) ¢ pe3bbBI KPBILIEK ¥ KOpIIyca.

» Ecny npy 3aKpEITMM KPBILIKY BCe XKe OLIYIAeTCs COITPOTMBIIEHNME, IOBTOPHO IIPOBEPETE
pe3bby Ha Hanmmuye 3arpsA3HeHNI.

ﬂ Pe3nba kopmyca
Ha pe3pby oTceKa 3IeKTPOHMKY M KJIEMMHOT'O OTCEKA MOXKET OBITh HaHECEHO

AHTVM(PUKLIVIOHHOE IIOKPBITHE.
Crenyrolee yKa3aHye OTHOCUTCSA KO BCEM MaTepuaiaM KopIyca:
3anpemaeTcs cMasbIBaTh pe3bby Kopmyca.

5.3 ITpoBepku mociie MoHTaXKa
O Ipubop He MOBpEXIeH (BU3yaIbHBI 0CMOTP)?

O TIIpaBWIBHO S BEIIOJHEHA MAPKMPOBKA U MAEHTU(MUKALMSA TOUKM M3MEPEHNsT (BHELTHWIA
0CMOTp)?
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O B pocraToyHOM 1M Mepe IpMOOP 3alMILEH OT 0CaAKOB M IPAMBIX COJTHEYHBIX JIy4Ien?
0 HapmexxHo v 3aKpeIuieH npubop?
O CootBeTcTBYeT M pubop TeXHMUECKUM [TapaMeTpaM TOUKM M3MepeHus !

Hamnpumep:

= Pabouas Temmneparypa

= Pabouee fjaBieHne

= TemmepaTypa OKpy>Xarollei Cpefbl
s [[1anasoH M3MepeHnn

6 JneKTpuYecKoe NOAKIIUYeHNue
6.1 TpeboBauus K HOOKITIOYEHUIO
6.1.1 KppImka ¢ KpeneXxXHbIM BUHTOM

B npubopax, npeiHasHauyeHHBIX [JI UCII0JIb30BaHMSA BO B3PBIBOOIIACHBIX 30HAX C
OIIpeIieJIeHHOM CTeIleHbI0 B3PhIBO3aIIMThI, KPBILIKa (MKCUPYETCA KPeIleXXHbIM BMHTOM.

YBEOOMJTIEHUE

Ecnmy cTonopHBI BUHT pacIioNioXKeH HeHaJyyiexKalymM obpa3oM, HafieXxHasi repMeTHU3aLysa

KPBIIIKK He byneT obecreyeHa.

» OTKpoJiTe KpHBIIKY: 0c/1abbTe CTONOPHBIA BUMHT KDBIIIKM He Oojlee 4yeM Ha 2 000poTa, YTOOBI
BMHT He BbINaJl. YCTaHOBUTE KPBILIKY ¥ IIPOBepbTe YIVIOTHEHME KPBILIKNA.

» 3aKpoiTe KpHIIIKY: INIOTHO 3aBepHNUTE KPBILIKY Ha KOPITyC 1 ybeauTech B TOM, YTO
CTOIOPHEIA BMHT PaCIIONIOXeH AOJDKHEIM 00pa3oM. Mexny KpPBILIKOM M KOPITyCOM He
IOJDKHO DOBITB 3a30pa.

A0039520

18  KpbiuKa ¢ KpenexcHbiM 8UHMOM

6.1.2 IogxroueHue 3amMTHOrO 3a3enienus (PE)

Ecn l'IpI/I60p MCIIOJIB3YEeTCA BO B3PBIBOOIIACHBIX 30HAX, BHE 3aBMCUMMOCTH OT paﬁoqero
HallpAXXeHus, 3aH.U/ITHbH;I BaBEMHH}OH.U/IIZ TMIPOBOAHMK NOJDKEH OBITH IIOOKJIFOYEH K JIMHUU
BbIpAaBHMBAHMA IIOTEHMAJIOB MSMEPI/ITEHBHOI;I CUCTEMBI. ITO MOXKHO CHeJiaTh IIyTEM
TIOOKITHOYEHMA K BHYTPEHHEMY WIM BHEITHEMY COEAMHEHMIO 3allIMTHOTO 3a3eMJIEHMA (pE)
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6.2 INopxrouenne nnpubopa

Pe3rba xopmyca

Ha pe3pby oTceKa 371eKTPOHMKY ¥ KJIEMMHOT'O OTCEKa MOXeT OBITh HaHeCeHO
aHTM(PUKLIVIOHHOE TIOKDBITHE.

Crnefyrolee yKa3aHye OTHOCUTCA KO BCeM MaTepuasiaM KopIryca:
3amnpemaeTcsa cMa3bIBaThk pe3pby Kopmyca.

6.2.1 2-TIpoBOAHOE MOAKIIOYeHNe (3reKkTpoHHast BcraBka FEL60D) mist usmepenust
IUIOTHOCTH

YBEOOMJIEHUE

JKcIUTyaTanys ¢ APYTMMU KOMMYTalMOHHBIMYM YCTPOMCTBAMM He [OITyCKaeTCs.

BrIxXof 13 CTpOA 371eKTPOHHBIX KOMIIOHEHTOB.

» 3amnpelaeTcs yCTaHaBIMBAaTh 3JIeKTpoHHY0 BcTaBKy FELO60OD B mpubopkl, KOTophle paHee
MCIIOJIb30BAJICh B KAYeCTBE AATIMKOB IIPe/ieJIbHOrO YPOBHS.
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Ha3naueHue xiremm

AD059904

19  Cxema nodknwouenus: nooknouenue snekmponHroti gcmasku FEL60D K kKanbKynamopy

nnomnocmu QML51

A CoedurumenbHble Kabenu ¢ Knemmamu
B Coedunumenbhbie kabenu ¢ pasvemom M12 8 kopnyce coenacno cmandapmy EN 61131-2

1 3Snexmponnasn scmaska FEL60D
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2 Kanbkynamop nnomnocmu QML51

3 Kananet YIM (racmpotiika no ymonuarur)

4 Kananwt 4 do 20 MA(HART) (hacmpotlika no ymonuanur), Hanpumep ons npubopos ons usmepenust
memnepamypbl

ﬂ STH KaHaJIbI 33[1aHEI IIPeBaPUTEIILHO, HO MX KOH(UIYPALIMIO MOXKHO U3MEHNTB.

HeB03MOXXHO IOIKITFOYNTE YCTPOMCTBO C MMITYITbCHBIM BBEIXOZOM (PFM) 1 yCTpOICTBO ¢
nepenaueit naHHBIX 10 HART 4 mo 20 MA wm Toreko o HART Ha oguH u TOT Xe
KIIEMMHBIV DJIOK, ecJv u3MepeHHbIe 3HaueHus bynyT nepemaBathbes 1o HART-cBA3m.

ﬂ HeB03MO)XHO TIOIKITFOUMTh [IBa YCTPOMCTBA C UMITYIIbCHBIM BhixomoM (PFM) K omHOMY
KJIEMMHOMY DJIOKY.

K onHOMy KiTeMMHOMY 010Ky MOXXHO TIOAK/IFOUNTD CJIeLyIOIIMe YCTPOCTBa:

® OJHO YCTPOCTBO C MMITYJIbCHBIM BBIXOZOM M OFHO AOIIOJTHUTENIBHOE YCTPOMCTBO C
aHaJIOTOBBIM BBIXOMIOM (4 110 20 MA);

® OJHO YCTPOVCTBO C MMITYJIbCHBIM BBIXOOM M OFHO HOIIOJTHUTEIIBHOE YCTPOMCTBO C BBIXOLOM
HART 4 go 20 MA (ipu ycrtoBuy, yto c¢Bsisb HART He mcrone3syeTcs);

® TOJIBKO OAMH IpMbOP C MMITYJIBCHBIM BEIXOZOM; IOTIOJTHUTEJIBHOE YCTPOCTBO C MMITYJIbCHBIM
BBIXOZIOM He MOXKeT IIOAKIYaThCA K OGHOMY ¥ TOMY XKe KIIeMMHOMY bJI0KYy;

= oavH wim ABa npubopa c nHTepdeiicom 4 o 20 MA v 4 go 20 MA HART; B aToMm ciydae
oba ycTpoyicTBa MOTyT Mcronb3oBaTh NpoTokon HART s obMmeHa faHHBIMMA.

ﬂ [Ipeneiayinas Bepeus uciionHeHus wiotHoMepa Liquiphant ¢ FEL50D coBmectyma ¢
KaJIBKyJIATOpOoM IUToTHOCT QML51.
CeTeBoe HaNpsDKeHUeE

Hanpsokenme nutanms 24 B noct. Toka (£20%), MOAXOANUT TONBKO IJIsI TOAKITFOUEHNS K
KaJIbKyNATOPY IwioTHocT QML51.

Vcrounmk muranusa npubopa [o/DKeH OTHOCUThCA K KaTeropum CLASS 2 mim SELV.

[MoTpebnsiemass MOLTHOCTD

s [TnotHocTh FTL63: P <160 MBT
® Brruyconmrens mwiotHoctv Density Computer QML51: P <9 Bt

IoTpebnsemsIit TOk
[TmorHocts FTL63:1< 10 MA

3ammuTa oT IepeHanpsKeHNsT

Kateropus nepenanpspxenus |
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PerymupoBka npubopa Liquiphant ¢ 35eKTpoHHBIM MOAyIIEM AJIsI U3MEPEHMUsI INTOTHOCTHU
FEL60D

IIpemycMOTpEHO TPy Pa3sNUYHBIX THIIA PETYIIMPOBKMN:

= CTaH[apTHas peryJMpoBKa (COCTOSHME Ha MOMEHT IOCTaBKM)
[ oripefienieHMs XapaKTEPUCTHK JaTUMKa IlapaMeTphl BUIIKM M3MEPSATCA B ABYX
YOUIOBUAX (BaKyyM M OIIpefiesieHHast BOAsIHasA BaHHA). OnpeieieHHEIe TapaMeTphI
KOHKDEeTHOro Ipmbopa IpefjoCTaB/IATCA BMECTe ¢ IIpbopoM B OTUETE O PeryyIMpoBKe. JTH
rapaMeTphbl JOJDKHBI OBbITh ITepefjaHbl B BEIUMCINTEND IT0THOCTM Density Computer QML51.

= CrienmasibHas PETyIMPOBKa (C1efyeT BEIOpATh B KOH(MIYpaTope BEIOPAHHOTO MIPOAYKTA):
[ oripefiernieHMs XapaKTEPUCTHK aTUMKa [TapaMeTphl BUIIKY M3MEDPSAIOTCA B TPEX YCIOBUAX
(BaKyyM M [iBe oIpefieNieHHbIE BOLIHbIE BAHHBI ITPM 3a[IaHHBIX TEMIIEPATypPax).
OnpepeneHHble TapaMeTpBl KOHKPETHOTo IIpubopa MpefioCTaBAnTCsA BMecTe ¢ IpubopoM B
OTYeTe O PeryyMpoBKe. JTU ITapaMeTphl JOJDKHEI ObITh I1epefilaHbl B BEIUMCIIUTEIb TJIOTHOCTH
Density Computer QML51.
[aHHBIM TUIT PETYIMPOBKM B pe3yJbTaTe JaeT elle 6ojiee BEICOKMI YPOBEHb TOYHOCTH.

= PerynmMpoBKa 110 MeCTy KCIUTyaTalyu:
[1pu perympoBKe I10 MeCTY 3KCIUTyaTaly JaHHbIE O ITIOTHOCTY, OTIpeJie/IeHHbIe
M0JIb30BaTesIeM, IIepelaroTCsA B BEIUMAmMTeNb IoTHocTH Density Computer QML51.

Bce Heobxopmmble TapameTpsl Ipubopa Liquiphant Density 3aoKkyMeHTMpPOBaHEI B
OTYeTe O PeryJIMpoBKe 1 NACIopTe JaTYNKa.

Jtn OOKYMEHTBI BXOOAT B KOMIIIEKT IIOCTABKM.

. JlononHMTeNbHEBIE CBEEHUA Y AOKYMEHTaLMI0, KOTOpas MMEETCA B HACTOsIIee BPeMs,
MOXXHO II0JTyYMTh Ha Beb-cante Komnaumm Endress+Hauser: www.endress.com -
‘llokyMeHTaLyMA".

U3MmepeHne mioTHOCTH

[Tpubop Liquiphant Density ciy>xuT 1y1s1 3MepeHwmsi ITIOTHOCTH XXMUOKOM cpelbl B Tpybax u
pe3epByapax. [Ipubop IpurosieH Ay UCIIOIb30BaHMA CO BCEMY HBEOTOHOBCKMMM KMUAKOCTAMMU
(KMIOKOCTAMM, BA3KOCTb KOTOPBIX HE 3aBUCUT OT CKOPOCTH fmedopmarmm). Kpome toro, mpubop
TIPUTOAEH [UTSA MICIIONIb30BAHMA BO B3PBIBOOIIACHBIX 30HAX.

Ha pe3yneTaT M3MepeHuss MOTYT BIMATD CJIeAyIoLIMe (haKTOPHL:

® TIy3BIPBKY BO3ZyXa Ha IIOBEPXHOCTH aTUMKa,;

= HEIOJIHOe TIOTPYKeHMe [aTuMKa B CPeny;

HaJIMIaHye TBEPABIX YaCTHUII Cpebl Ha JaTuuK;

BBICOKas CKOPOCTb TEUEHMS XXUIKOCTM B TPybOOIIpOBOAAK;

cwIbHas1 TypOyIIeHTHOCTD B TPY6OIIPOBOZIE IIPY CITUIIKOM KOPOTKMX BXOJIHBIX U
BBIXOJIHBIX YYACTKaX;

® KOPpPO3Ws BUIIKY;

® «HEHBIOTOHOBCKAs» XWUAKOCTD (BS3KOCTb KOTOPOY 3aBUCHT OT CKOPOCTH AechopMarivm).

6.2.2 IMopxmroueHne Kabess

HeobxomyMpbie MHCTpYyMEHTBI

= OTBEpTKa C IVIOCKMM HaKoHeuHuKoM (0,6 MM X 3,5 MM) I71 KITeMM

= TloIXOASANIIMI MHCTPYMEHT C pasmepoM mof ko AF24/25 (8 Hum (5,9 dyHT cuna dyT)) ms
KabenpHOro yrutotHeHus M20
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A0018023

20  Ilpumep mygpmbt ¢ KabenbHbiM 88000M, SNIEKMPOHHAA 8CMABKA C KIeMMaMu

1 Mygpma M20 (c kabenbHeim 88000M), hpumep

2 Max. donycmumas nnowjadb nonepeuHozo cedenus npogodHuKa 2,5 mm? (AWG14), knemma
3a3eMJIeHUs BHYmMpuU Kopnyca + Klemmbl Ha Nlame 371leKMpOHUKU

3 Maxc. donycmumas nnouiadb NonepevdHozo ceuenus npogodnuxa 4,0 mm? (AWG12), knemma
3a3eMIIeHUs CHApYHCcU Kopnyca (npumep: nnacmmaccosblii Kopnyc ¢ HapyxcHbIM NOOKI0UeHuem
3auumnoeo 3asemnenus (PE))

@d HuxenuposanHas namyHb 7 do 10,5 mm (0,28 do 0,41 oOrtim)
IInacmmacca 5 do 10 mm (0,2 do 0,38 drwiim)
Hepcagerowan cmany 7 do 12 mm (0,28 do 0,47 diotim)
Tueuenuveckas nepixcaseroujasi cmanb 7 0o 10 mm (0,28 0o 0,39 drwoiim)

ﬂ Ipu ucnionb3oBauuu myg el M20 obpaTuTe BHMMaHMe Ha CIeyIOLee
[Tocre BcTaBKM Kabesns:
= 3aTAHNUTE KOHTPranky My(ThI
® 3aTAHUTE COEOMHUTENBHYIO TaliKy My(pThl MoMeHTOM 8 HM (5,9 dyHT cmna yT)
= BKpyTHTe My(TY 3 KOMIUIEKTA ITOCTABKY B KOPITYC MOMEHTOM
3,75 Hum (2,76 dyHT cua Qyr)
6.2.3 IIpoBepka mocie MOOKIIFOYEHUSA
[Tpmbop m Kabernb He IOBPeXXIEHBI (BHELIHMIA OCMOTP)?
Wcrnonp3yeMele Kabenmy COOTBETCTBYIOT TEXHUUECKMM TpeboBaHUAM?
Kabeny yroxeHs! DOIDKHBIM 06pa3oM (6e3 HaTKeHMs) ?
KabenpHele yIIJIOTHEHMA CMOHTUPOBAHBI M IUIOTHO 3aTAHYTHI?
CeTeBoe HaIpSKEHME COOTBETCTBYET MH(OpPMAaLMK, YKa3aHHO Ha 3aBOACKOM Tabrmuke?
Het obpaTHO nonsapHOCTH, COBIIFOOEHO I Ha3HAYEHME KITEMM?
Ecnu ectb ceTeBoe HaIpsHKeHMe, TOPUT JIU 3eJIeHBIN CBETOIMOL?

Bce KPBILIKM KOPITyCa YCTaHOBJIEHBI Ha MECTO 1 SBTHHyTbI?

O0O0O0oO0O0b0O0OO0o

OnuyoHasIbHO: KPBILIKA CO CTOIIOPHBIM BUHTOM 3aTAHYTa?
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7 BapuaHThI ynipasneHust

7.1 0630p omwit ypaBieHUs

7.1.1 Konnenuus ynpasnenns

[ToxpobHble cBefieHNsA 06 IKCIUTyaTalmy ¢ BeIUMcIMTesneM wioTHocTH Density Computer
QML51 npuBefeHb! B JOKYMeHTaUMM K BEIYMCIUTeN0 II0THOCTH Density Computer QML51.

7.1.2 JneMeHTHI Ha 3JIEKTPOHHOM BCTaBKe

A0039683

21  Snexmponnasn scmaska FEL60D

1 Kpachwlii ceemoduod dna npedynpexcoeruil u asapuiinblx CUZHAN08

2Kenmpili ceemoduod, ykaseigaroujuii Ha cmabunbHOCMb U3MepeHust

3enenntii ceemoduod, obozrauaroujuil pabouee cocmosinue (npubop sxknioven)
Knemmp!l umnynbcrozo ebixoda

=~ N

8 BBop B sKcrutyaTauyio

Cozep»XaHMe JaHHOTO pasfena OTHOCUTCA K Liquiphant.
Taxxe cM. pyKOBOZICTBO I10 SKCIUTyaTalMM KaJlbKyssATopa IwioTHocTn: BAOZ2545S.

8.1 [IpoBepka nociie MOHTaXka ¥ (PYHKIMOHAJIbHAA IIPOBEPKA

Hepe;[ BBOIOM I/I3MepI/ITeHbHOIZ TOYKM B 3KCIUTyaTalqUIO yﬁenm"ect,, 4TO OBUIM BBIIIOJIHEHEI
TIPOBEPKM TTI0CJIE MOHTAXXa M ITOOKIIFOYEHWA.

[IpoBepKa mocsie MOHTaXKa

[IpoBepKa Iocsie IOSKITUEHNS
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8.2 Bxitrouenue npubopa

» Bxirouenue
L~ 3eseHEBINM CBETOOMOL] 3aTOPAETCs, A XKENTEIM CBETOAMO MUraeT 2-3 pasa.

Ecnm namepenme mpoxoauT cTabuiibHO, TO MOCIIe 3TOTO 0ba CBETOAMOA (3eJIeHbIN M MKeTThI)
HETIPEPBIBHO TOPAT.
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