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1. O011ue monoKeHus

1.1. Ha3nauenue u npunyun oeiicmeus

Hasznauenue

[Tpunimn
NEUCTBUS

O06acTe
MIPUMCHCHHUS

OnexkrpomarHuTHbIN pacxonomep CUMALT 11 (manee — pacxomomep, U3aeiue)
npeaHa3HaueH JUIsl U3MEPEHUs, OTOOPaXCHUS U PETUCTPAIIUH pacxojia u 00be-
Ma JKUAKOCTH, MPOMIE/IIEH Yepe3 YyBCTBUTEILHBIN 3JIEMEHT (CEHCOp) MpuOo-
pa. Pacxomomep MOXKeT U3MEPATh PacXod U 00hEM KHUIKOCTH KaK B TPSIMOM,
TaK ¥ B 00paTHOM HalpaBJICHUU.

[Tpuniun neiicTBrs npubOpa OCHOBAH HAa 3aKOHE AJIEKTPOMArHUTHON MHIYK-
uuu ®apazest, COraacHO KOTOPOMY B IMIPOBOJAHMKE, TBUKYIIIEMCSI B MATHUTHOM
nonie, HaBoauTcs D/1C. Ponb aBMKyIIEerocst mpoBOAHMKA B IPUOOPE BBIMOJIHS-
€T 3JIEKTPONPOBOASAIIAS KUAKOCTh, MATHUTHOE T0JIE CO3/1aeTCs KaTyIlIKaMH, a
O/1C cHuUMaETCs cO CIENMATBHBIX U3MEPUTEIBHBIX 3JIEKTPo10B. M3mepsemas
OJ1C nmponoprinoHaabHa CpeTHEH CKOPOCTH TIOTOKA B TPYOOIIPOBOIE, a IPH
M3BECTHOM CEUEHHH — 0OBEMHOMY PacXojy.

B cunty mpuHIuna aeictBust mpuoOp M3HYTPH BCETIa MOKphIBAeTCs (hyTepyeT-
Cs1) CJI0EM M30JISLMOHHOIO MaTepuaa.

Ue = B*L*V
Q=A*V

Ue - uuayuupyeMoe HanpsiHKeHHE;

B - HAIMps>KCHHOCTb MAarHuTHOTO I10JIA;
L - paccTosiHEE M@Ky DIIEKTPOJIaMU;

V - cKOpOCTh MOTOKA;

0 - 00BeMHBIN Pacxo;

A - monepeyHoe ceueHre TpyOoonpoBoa;
I - TOK B KaTymiKax BO30yKIEHUS.

PacxogoMep MOKET HCTIONB30BATHCA ISl UBMEPEHUS PacXxo/ia TOIBKO 3JIEKTPO-
MIPOBOISAIINX JKUJIKOCTSH ¢ MUHUMAIBHON TIPOBOIUMOCTBIO 5 MKCM/CM. DTO
MUTHEBAs, TEXHUYECKas U TerIo(UKaIIMOHHAs BO/Ia, CTOYHBIE BOJIBI, pa3iiny-
HBIE BOJIHBIE PACTBOPHI, MUIIEBBIE MPOAYKTHI, CMECH, ITYJIbIIbI, U T.II.

[Tpubop MokeT OBITH UCTIOTB30BAH B )KUIUIIIHO-KOMMYHAJILHOM XO3SIICTBE,
BOJIOTIOJITOTOBKE, BOJIOCHA0KEHUH, METAJLITYPTUH, IIEJUTIOJIO3HO-0yMaXkKHOM,
XUMHUYECKON U IPYTUX OTPACIAX IIPOMBILLICHHOCTH.
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JocrouncTtpa

KoHncTpykuus

Bricokast TOYHOCTh U CTa0MIBHOCTh U3MEPEHUIN

OTtcyTcTBHE ABMXKYIIMXCS YacTel B IOTOKE

Bricokas Ha/iexKHOCTh U MUHUMAaJIbHAsI IOTPEOHOCTH B 00CITYy KUBaHUU
Bo03M0XXHOCTB HCIIONIB30BAaHUS HA arpeCCUBHBIX Cpeaax

TO4YHOCTP N3MEPEHNI TEOPETUUECKU HE 3aBUCUT OT BA3KOCTH, JABJICHUS U
TEMIIEPATYPbI Cpebl

e [IpumeHUM I IPSA3HBIX CPEll C CONEPKAaHUEM TBEPABIX BKIIIOUECHUN

e bousblION AMAna3oH AMaMETPOB YCIOBHOIO IIPOX01a

e MuHMMAaNbHBIE TPEOOBAHUS K MPSAMBIM y4acTKaM

e lI3MmepeHne OTOKA B ABYX HAIPABICHUAX

[Tpubop cocTouT U3 ABYX OCHOBHBIX KOMIIOHEHTOB: IPOTOYHOI YacTu (CEHCO-
pa), KOTopasi MOHTHPYETCSl HETIOCPEACTBEHHO B TPYOOMPOBO/I, M SJIEKTPOHHOTO
Moyl (KOHBEpTepa), KOTOPHIH OCYIIECTBISET 00padOTKy MEPBUYHOTO H3Me-
puTenbHOTO curHaia. KoHCTpyKIus mpeycMaTpruBaeT KOMIIAKTHOE U Pa3/ieiib-
HOE HCHOJIHEHHE. B KOMIIAKTHOM HCIIOJIHEHUH pacxogoMep NpCACTaABIACT CO-
0011 MOHOOJIOUHYO KOHCTPYKIIHIO, B Pa3/I€IbHOM HCIIOJTHEHUN CEHCOP M KOH-
BEPTCPp COCAUHAIOTCA ClICIUAJIbHBIM U3MCPUTCIIbHBIM KaGCJ'IeM. PaBI[eJIBHaSI
KOHCTPYKIIHS IPEANOYTUTENIbHA IPU HAJTMYUK BUOpaIuii TpyOOIIpoBoIa, MpH
BBICOKOU TEMIEpaType U3MEPSIEMOU CPeIbl, PU YCTAHOBKE CEHCOpa HAa OTKPHI-
TOM BO3/yX€, a TAKXKE €CJIH 3aTPYAHEH JOCTYI K MECTYy MOHTa)xa Impuoopa B
TpyOOIpPOBOT

1.2. Tpancnopmupoeka u xpanenue

TpancnoptupoBka

XpaHeHue

e licnonb3yiiTe TOIBKO MTATHYIO Tapy ¥ YIAKOBKY, B KOTOPOM MPUOOP TI0-
CTaBJISIETCA.

e He ymansiiTe 3ammTHbIC 3araymIKky Ha IIaHIIAX pacXxogoMepa, 0COOSHHO B
cinyuae ¢pyrepoBku u3 PTFE (teduona). 3armymku ciry»aT AJis 3alIUThl BHYT-
pEeHHEN OBEPXHOCTH (PyTEpOBKH M ISl IPEAOTBpAlIeHUs ee qedopmannu. 3a-
TIIYIIKH CIEAYET yAaasaTh HETIOCPEICTBEHHO Mepel MOHTaKOM CEHCOpa B TPY-
6onposo. [Ipu neMoHTa)xe ceHcopa Jake Ha HENMPOJOJDKUTEIbHOE BpeMs (pe-
MOHT, NTOBEpKa U T.I1.) 3arJIyIIKU JOJKHBI OBITh YCTAHOBJICHBI Ha (DJIaHIIBI.

e He nepenocute u He mogHUMAlTEe MPUOOP 32 KOPITyC KOHBEpTEpa (B KOM-
MAKTHOM HMCTIOJIHEHHH) MIIM KIIEMMHOU KOpOOKH (B pa3ZiebHOM UCIIOJIHEHUH).
He nepenocute mpubop mnpu momoiy jgoma (Majaku), TpoaeTOr0 BHYTPh CEHCO-
pa, TO MOXET MOBPEAUTH PYTEPOBKY U AJIEKTPOABI. /i OGONbIINX AUaMETPOB
WCIOJIb3YHTE TOJBKO MOAbEMHbIE MEXaHU3MBbI U TaJIH, 3aKpeIUIsieMble 3a IITaT-
HbIE KPOHIITEHHBI Ha (haHnax npudopa. He mpumensiiTe pyuHbie 1 caMOX0/1-
HBIE ITa0eePHI.

e VnakyiTe mpudOp Tak, 4TOOB MAKCUMAJILHO CHU3UTh HETAaTUBHOE BO3JICH-
CTBHE Ha Hero B npouecce xpaneHus. llltatHas ynakoBka npu moctaBke Mpu-
00opa 0OBIYHO SBISETCS JIyYIIUM U3 BO3MOXKHBIX BApPUAHTOB.

e  VYcnoBHs OKPYKalOILIEH Cpelibl B MPOLECCE XPAHEHUS JOJKHBI COOTBETCT-
BOBAaTh MIPUBEJICHHBIM B pa3/ienie Y ClIOBUs IPUMEHEHHUS.

e He ynansiite (mub0 ycTaHOBUTE OMSATH) 3AIUTHBIC 3arTyIIKK Ha (UIaHIIax
pacxoziomepa, 0COOEHHO B cirydae TeIOHOBOH (yTEPOBKH.

e (Cruenyer 3amumaTh NpudOp OT MOMaJaHUs MPSIMOTO COJIHEYHOIO CBETA,
YTOOBI HE IOMYCTUTh HEKOHTPOIMPYEMOTO HarpeBaHMs TOBEPXHOCTH.
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Bxonnoii
KOHTPOJIb

e Crenyer BbIOUpath (1100 0OecreunBaTh) YCIOBHS XpaHEHHSI, IPU KOTOPBIX
Ha TMIOBEPXHOCTH MpHOOpa HE BBINAAAET KOHICHCAT.

[Tpu nonmyyeHnn U3AETUS OT MOCTABIIMKA WM MTOCTIe XpaHEHHS CIIeayeT yoe-
JUTHCSA, YTO:

e Pacxomomep M KOMIUIEKT IIOCTaBKH COOTBETCTBYIOT 3aKa3aHHOU criennpu-
Kaluu.

e VYnakoBka nmpu0opa He HapylleHa.

e CeHCoOp M KOHBEpTEp HE UMEIOT BHELTHUX MPU3HAKOB MMOBPEXKICHUH, 1e-
(dbopmanuii, HApyIICHHUS JTAKOKPACOYHOTO MOKPHITHA U T.I1.

B cnyuae SBHBIX IPU3HAKOB HECOOTBETCTBUS U3JIENNS 3aKa3aHHOMY, a TAKXKE B
clly4ae MOBPEKICHHS ero Mpu TPAHCIOPTHUPOBKE, CIEyeT MIPUOCTAHOBUTD
pacrakoBKy ¥ MOHTaX pacxoJoMepa U 0OpaTUThCS K MOCTABIIUKY .

1.3. Ycmanoexa, nacmpoiika, ucnonb3oeanue

Ycra"noBka

Hactpoiika

Hcnonp3oBanue
IO Ha3HAYEHUIO

e MoHTax pacxoromMepa B TEXHOJIOTHUECKUN TPyOOIIPOBOJ, a TAKKe IEK-
TPUUYECKUE COCTMHEHUS JTOJDKHBI BBITIONHATHCS KBATU(DUITUPOBAHHBIM IIEPCO-
HaJIOM, JIONYIIEHHBIM K MPOBEICHNUIO COOTBETCTBYIOMUX PabOT

e [Ilepen MoHTakOM MpUOOpPa HEOOXOANMMO O3HAKOMHUTHCS C TPEOOBAHUSIMU
HACTOSIIEH MHCTPYKITUU B YETKO CIIEA0BATh MPUBEICHHBIM B HEW TpeOOBaHUSIM
1 PEKOMEHIAITUSAM

e [lpu npoBeaeHNN CBAPOUYHBIX pabOT HE AOMYyCKaeTCs 3a3eMJICHHE allnapara
4yepe3 YCTaHOBIICHHBINA B TPYOOIIPOBO/] pacXoaoMep

e [lepen BrIrOYEeHHUEM HEOOXOAMMO YOSIUTHCS B IPABUILHOM 3a3EMIICHUH
mpubopa 1 B UCTIPABHOCTH KOHTYpa 3a3eMIICHUS

e [IpaBuibHO yCTAaHOBJICHHBIA U MOAKIIOUEHHBIN pacxogaoMep He TpeOyeT
JIOTIOTHUTEIHHON HACTPOMKHU M HAYMHAET paboTaTh cpasy MOCie BKIIOYCHUS

e MeTpoJorudecKre XapakKTepUCTHKU MPUOOpa COOTBETCTBYIOT MACTIOPTHBIM
MIpHU COOJTIOICHUN TPEOOBAHMM MO MOHTAXY (JUTHH MPSMBIX YUACTKOB)

e Psan mapamerpoB npubopa UMEIOT 3aBOJICKHE YCTAHOBKH [0 YMOTYaHHUIO,
KOTOPLIC ITPpH HGO6XO,[[I/IMOCTI/I JOJI?KHBI 6BITI> N3MCHCHBI

e (Cienyer UMeTh B BUAY, UTO B POIIECCE TPOrPaMMUPOBAHUSI IPUOOD HE
MPOM3BOIUT u3MepeHusd. [loaTromy Bce onepanuu mporpaMMHUpPOBaHUS PEKO-
MEH/IyeTcs 3aBEpIIUTh 0 Havaia MpUMeHeHHus mpubopa o HazHaveHuto. [1o
OKOHYaHUM HACTPOUKH PEKOMEHAYETCSl YCTAaHOBUTH MAapOJib Ha BXOJ B PEXKUM
IIpOrpaMMHPOBAHHUS

L HpOI/I?;BOI[I/ITeJ'IL M aBTOPU30BAHHBLIC CCPBUCHBIC LICHTPLI ITPU HCO6XOI{I/IMO-
CTH OKa3bIBaIOT YCIIYTH [0 HACTPOWKE MPUOOpPa U BBOJE €T0 B IKCILIyaTallUIO

e Kaxk npasuino, npubop He TpedyeT o0CTyKUBaHUS B IIpoLiecce padboThI 3a
UCKJIIOYEHUEM CITydaeB, KOT/1a u3MepsieMas cpesia o0pa3yeT 3HaUNTeIbHbIH Ha-
JIeT Ha BHYTPEHHEH MOBEPXHOCTH CEHCOpa. B 3ToM ciydyae pekoMmeHayerTcs 1e-
pHOANYECcKasi OYMCTKA MPOTOYHOM YacTH ceHcopa

e DKcIulyaTanus npubopa J0HKHA TPOU3BOJUTHCS KBATH(PHUIMPOBAHHBIM
MIEPCOHAJIOM, OTBETCTBEHHBIM 32 IIPUMEHEHHUE U 00CITy)KHBaHUE TaHHOTO 000-
PYIOBaHHS

e [loMuMO yCcTaHOBKM maposis, [Js IPEAOTBPALEHUS HECAHKIIUOHUPOBAHHO-
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Kanubposka u
MOBEpPKa

T'O JOCTyTa K MPUOOPY PEKOMEHIYETCS ONEeYaThIBATh KPBIIIKY W KIIEMMHBIH
OTCEK KOHBEpTEpa

e Kaxk npaBuio, pacxoaomep MpH BBITyCKE U3 TPOU3BOICTBA MPOXOAUT Ep-
BUYHYIO NMOBEPKY (€CIM MHOE HE OTOBOPEHO B 3aKa3e)

e IIpubGopsl, ucnoabs3zyemble B chepe AeCTBUS TOCYAapPCTBEHHOTO METPOJIO-
TUYECKOr0 KOHTPOJIS U HAA30pa, IOJIKHBI TPOXOIUTH MOBEPKY C MEPHUOTUUHO-
CThI0, YCTAaHABIMBAEMOW NIPHU yTBEPKACHUM THUIIA. OTBETCTBEHHOCTH 3a CBOE-
BPEMEHHYIO MEPUOINYECKYIO TIOBEPKY JIEKUT Ha COOCTBEHHUKE (IKCILTYaTH-
pyIolIel opraHu3alim)

e [IpuGopsl, HEe MOIEKALIIE TOBEPKE, MOTYT NMPOXOAUTH IEPUOTUIECKY IO
KaIMOPOBKY Ha YCMOTpPEHHE COOCTBEHHUKA

e [IpousBoauTeNb U aBTOPU30BAHHBIE CEPBUCHBIC IIEHTPHI, KaK MPaBUIIO0, OKa-
3BIBAIOT YCIIYTH O KAITUOPOBKE U MOBEPKE pacxoaoMepoB (oOparmaiTecs K pe-
THOHAJIBHOMY JHJIEPY)

1.4. I'apanmuu uzzcomoeumens

lapanTun

PemonT

e [IpousBomuTesnb rapaHTHPyeT OE30TKA3HYIO PadOTy M3/ENUs B TCUCHHE
rapaHTUHHOTO CPOKa MPH COOTIOACHUH TpeOOBAHUN K IPUMEHEHUIO, MOHTAXKY
1 00CITy>)KHUBaHHIO U3/EIHS

e [ apaHTHIHBIA CPOK MCUUCIIAETCS B TeUeHUE 12 MecsIeB ¢ MOMEHTa MOH-
Ta)ka U3AEIHsl, KOTOPBIi (uKcupyeTcs B macnopre, HO He 6osee 24 MecsLeB C
JaThl TPOJAXKH

o [Ipubop sIBJISICTCS CIIONKHBIM U3JICITHEM IJICKTPOHHON TEXHUKH, TTOITOMY
€r0 PEeMOHT JIOJKEH OCYIIECTBISATHCS H3TOTOBUTENEM, THOO aBTOPHU30BAHHBIM
CEPBUCHBIM IIECHTPOM

e Ilepen HanpaBieHWEM B PEMOHT AKCIUTYaTUPYIOIIEH OpraHU3aIuen JOKeH
OBITh COCTaBJICH aKT, B KOTOPOM YKa3bIBa€TCs JaTa U 00CTOSITETLCTBA BO3HUK-
HOBEHHUS OTKa3a

e [lpu HampaBieHHH B PEMOHT PacXxo10Mep JOHKEH ObITh OUHUIIEH OT OCTaT-
KOB paboueii cpelibl U JPYTUX HAJIETOB M OTJIOXKEHH KaK Ha BHYTPEHHUX, TaK U
Ha BHEIIHUX TOBEPXHOCTIX. OCOOEHHO 3TO OTHOCUTCS K IPUOOpaM, HCIIOTb-
3yeMbIM Ha BPEIHBIX U arpecCUBHBIX cpenax. [Ipu HeoOxoaumocTu JOMKHA
OBITH MPOBECHA XUMHUUECKas Ae3akTuBaus u3aenus. [Ipu necobmonennn
JAaHHBIX TPEOOBAHUHN SKCILUTYaTHUPYIOIas OPTaHMU3alNs HECEeT OTBETCTBEHHOCTh
3a IPUYMHEHHUE Bpeia 3J0POBBIO JIIO/IEH B COOTBETCTBUU C IEHCTBYIOIINM 3a-
KOHOJIaTeIbCTBOM

e [Ipu HEBO3MOXXHOCTH BOCCTAHOBJICHUS U3/I€TUsI U3TOTOBUTENb MOXKET MPO-
W3BECTH 3aMEHY BCEro U3/eNus, 1100 ero KOMIIOHEHTOB, HAa AHAJIOTUYHbIE

e Cpok AeicTBHs rapaHTUU IPOJIIETCS HA BPEMs BOCCTAHOBJICHUS (3aMEHbI)
npudopa

e Eciu peMOHTHpyEMbIe (3aMEHsSIEMbIE) KOMITOHEHTHI BIUSIOT Ha METPOJIOTH-
YEeCKUE XapaKTEePUCTUKU MPHOOpa, IPOU3BOAUTENH IPOBOIUT 3a CBOM CUET
BHEIIJIAHOBYIO KaJIMOPOBKY (TIOBEPKY) Mpudopa

e l3roToButenb OCTaBISET 3a COOOM MPaBO OTKa3aTh B FTApaHTUHHOM PEMOH-
T€ MpU HApyIIeHUH TPeOOBaHUI K TPAaHCIOPTHUPOBKE, XPAHEHHUIO, MOHTAXY U
MIPUMEHECHHIO PUOOPA, a TAKXKE B CITydae HATMYUS SBHBIX IPU3HAKOB HEKBA-
AUGPUIMPOBAHHOTO BMEIIATEIbCTBA B KOHCTPYKIIUIO U3/IETHS

e l3roToButenb HE HECET OTBETCTBEHHOCTH 32 HEMPABUIIBHBIN BHIOOP KOHCT-
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PYKTHBHOTO MCTIOJTHEHHUS U3ACIHS U 32 HECOOTBETCTBHE MaTepHaia pyTepoBKU
U 3JIEKTPOJIOB MapaMeTpaM paboyei cpebl

2. TexHU4ecKue XapaKTepUCTUKH

2.1. Ycnosusa npumenenusn

Hopmanbnbie
yCJIOBHS

PaGouue
yCIIOBUS

VYcaoBus
XpaHeHus

[TapameTpsl
cpensl

IIpsiMble ydacTku

2.2. Koncmpykuyusn

e TeMmIeparypa okpyskaromiero Bo3ayxa (20+5)°C

® OTHOCUTENbHAsl BIAXHOCTh Bo3ayxa (oT 45 no 80)% npu Temmeparype
wtroc 25°C 6e3 KOHACHCAlUU BIaru

e armocdepHoe nasnenue ot 84 1o 106,4 xIla (ot 630 go 800 MM pT.cT.)

e TeMIieparypa usmepsaemoi cpeast (20+£5)°C

e TeMIeparypa okpysaromero Bozayxa (-20 ... +50)°C

® OTHOCHUTENbHAS BIIAXHOCTh Bo3ayxa a0 80% mpu Temmeparype He Oonee
35°C 0e3 KOHAEHCAINY BIaru

e armocdeproe nasienue ot 84 mo 106,7 klla (ot 630 mo 800 MM pT.CT.)

e TeMIeparypa okpysarouiero Bo3ayxa (-50 ... +50)°C

® OTHOCHUTEJbHAs BIAXHOCTH Bo3ayxa 1m0 80% mpu Temmeparype He Oojiee
35°C 0e3 KoHAEHCAINY BiIaru

e armocdeproe nasienue ot 84 mo 106,7 klla (ot 630 o 800 MM pT.CT.)

® MHHHUMAJbHAS MPOBOIUMOCTH 5 MKCM/CM (IUTsI IEMUHEPATU30BAHHOMW BOIBI
- 20 mxCwm/cm)

e cojep:KaHHE TBEPABIX YacTHII He Oojee 5 % 1o Mmacce

e temmeparypa (-10 ... +150)°C, 3aBucut oT Marepuana GpyTepoBKH

e nasnenue 110 2,5 Mlla (o 3aka3zy no 10 Mlla)

e 5*]ly Ha Bxoze
e 3*]ly Ha BbIXOZE

HUcnonuenune

CreneHnb
3alIUThI

HuameTtp [y

N3mepsembiit
pacxon

Macca,
rabapuThl

e KOMIIAaKTHOE (CEHCOp M KOHBEPTEP MPEACTABISAIOT COO0I MOHOOIIOK)
e paszaenbHOE (JTMHA Kabemns 10 S0m)

e cencop [P67
e xouseptep P65 (xkoprryc ABS), IP67 (kopmyc anroMuHuiA)

10 ... 1000 mm (mmo 3aka3y o 1400 mm)

Cwm. [Ipunoxenue A

Cwm. ITpunoxenue b, B
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Marepuan e teduon (PTFE, ECTFE), paboyas tremneparypa a0 150°C
¢yTepoBku e rtexuuyeckas pesuna (HR), paGouas Temneparypa m1o 80°C
e Jpyroii (o 3akazy)
Martepuan ® HEeplKaBerollas CTalb
OJICKTPOAOB ® TUTAH
®  XacTeyou
e Jipyroi (1o 3aKazy)
ITuranue e 150 ...260 B nepemennoro toka 50/60 I'x
e jpyroe (1o 3aKa3y)
[MoTpebnsemas He 6onee 10 BA (Bkitouast ceHCOp)
MOIIIHOCTb
Boixozs! ® UMITyJIbCHBIC — JBa MACHTHUYHBIX BBIXOJA IJII pacxoda B IIPSIMOM H 00-
paTHOM HampaBJIEHUU:
MIACCUBHBIN, TaJlbBAaHUYECKH W30JIMPOBAHHBIN (TPAaH3UCTOPHBIA KJIIOY) C JO-
MyCTUMOM Harpy3koil 50 MA 1 HanpsKEeHUEM Ha Kirode 25B
MakcuManbHO 50 UMIL./CeK.
®  YaCTOTHBIN:
MaCCUBHBIN, TAIBBAHUYCCKHA W30JUPOBAHHBIA (TPAH3UCTOPHBINA KITIOY) C JI0-
mycTUMOM Harpy3koil 50 MA u HampsbkeHueM Ha kitoue 25B (3aka3biBaercs
OTIITHOHAJIBHO)
MakcuManbHas gactora 1,5 kI'1g
® TOKOBBIN:
MACCUBHBIN, TaJTbBAHUYECKH HU30JUPOBAHHBIA C MOMYCTUMBIM HANPSKEHUEM
ot 12 1o 30B (3aka3piBaeTcsi ONIIMOHATIBHO)
nuamasod 4...20 MA
Bxonpl e 2 x Ptl100, 4-mpoBogHOE MOAKITIOYCHHUE (3aKa3bIBAETCS OMITUOHAIBHO)
Liudposoit e RS-485, nporokosst Modbus, ASCII
uHTepdeiic
2.3. Dyukyuu
N3mepenne e 00BEMHBII pacxo B IBYX HaIlPaBICHUIX
e 00beM B JIBYX HaIpPaBICHUSIX
e TeMIeparypa (ONIHMOHAIBHO)
ApxuBanus ® SHEProHe3aBUCUMBINA apXUB U3MEPEHUI
® ammapaTHbIN KypHAJ (KOJbI OIIMOO0K)
JIoTIOJIHUTENBHO neTekTupoBaHue mycroit Tpyosl (EPD)

OTCEYKa MaJIOTO pacxojia
aBTOMaTuyeckas ouucTka 31ekTpo1oB (ECC)
HEPrOHE3aBUCHMBIC Yachl pEalbHOTO BPEMEHHU
CTJIQKUBAHKUE PE3YIbTATOB M3MEPEHUN («CKOJIB3SIICEe OKHO )
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2.4. Memponozuueckue xapaxkmepucmuxku

(B HOPMAIIbHBIX yCIIOBUSIX )

Pacxox (00bem)

Temneparypa

JlaBienune

OTHOCHUTENIbHAS MOrpCIIHOCTDb (HMHynBCHHfI BBIXO,Z[)Z

e xiacc A (nuamazon 1:100) +(0,5+0,01*Vax/ V)%

e xiacc Bl (quanazon 1:100) +(1+0,01*Vnmax/ V)%

e xiacc B2 (nuamazon 1:250) +(140,01*Vax/ V)%, HO He 60mee 2%
e xiacc B3 (nuamazon 1:500) +(1+0,01*Vmax/ V)%, HO He 6011ee 2%

V — cKOpOCTh TIOTOKA B TPYOOIIPOBOJIE,
Vimax=10M/c — MakcuMalnbHas CKOPOCTh TTOTOKA

JlononHuTebHAst OTHOCUTENbHAS MMOTPEIIHOCTh!
e TOKOBBIM BeIXOH 4...20 MA +0,5%
® YACTOTHBIN BBIXOJ +0,15%

e AbGcoumoTHas norpemHocTs kaHanoB T1 u T2 (6e3 y4yera norpemsocTu
JTATYUKOB):

+(0,2+0,001*T) °C

e AOGcCoIIOTHAs MOTPEIIHOCTh U3MEPEHHsI pa3HOCTH TemnepaTyp (6e3 yuera
MOTPEIIHOCTH JaTYUKOB):

+(0,1+0,0005*AT) °C

OTHOCHTETBHAS ITOTPEIIHOCTh KaHalia (0e3 y4eTa MOTPEIIHOCTH BHEITHETO
JATYNKA):
+1%

3. YcraHoBKa pacxogomepa

YcraHoBKa pacxogoMepa 1moipa3yMeBaeT MOHTaXK MPOTOYHOW YacTH B TPyOO-
MpOBOA U BBIIIOJHCHUC HGO6XO,Z[I/IMBIX OJICKTPHUYCCKUX HpI/ICOC,[[I/IHeHI/Iﬁ

3.1. Monmaosic ¢ mpy6onpo6oo

OO6mwme yka3zaHus

MoHTax pacxogomepa 0o ceHcopa B TpyOOIIpOBOL — OTBETCTBEHHAs ONepa-
IUs1, BIUSIONIAs Ha HAJAEKHYIO U JIOJITOBEYHYIO paboTy mpubopa, a Takke Ha
€ro METpOJIOTn4YecKHue XapakTepucTuku. Cienyer coomoaaTh psiji o0Imux mpa-
BUJI:

e CoOmromaiiTe NpyU yCTAaHOBKE PEKOMEH/I0BAaHHBIE UIMHBI IPSMBIX Y4aCTKOB,
TaK KaK HECUMMETPUYHOCTb IPOQMIIL CKOPOCTEH MOXKET OTPULIATENBHO BIUATh
Ha [IOTPELIHOCTh U3MEPEHUN

e [lpu HamUuKMK CUIBHBIX BUOpAIMl PEANOYTUTEIHHO UCIIOIB30BaTh
paszzenbHOe HcnoyiHeHue mpudopa. Eciu 310 HeBO3MOXKHO, TpyOOIIpOBO B
paiioHe OTBETHBIX (pJIAHIIEB TOJKEH OBITh YKPEIUICH, JIN0O YCTAaHOBJICH Ha
HoAQORPEraiiTe KOHBEPTEP OT YPE3MEPHOTO TeperpeBa. B ciryyae BbICOKOIM
TeMIeparypbl pabodeit cpesibl IPeNOYTUTENBHO HCIIOIb30BaHUE Pa3/IeIbHOM
KOHCTpYKLMHU pacxonomepa. [TpruOop B KOMIIaKTHOM MCIIOJIHEHUU CIIEYET yC-
TaHABJIUBATh «T0JIOBOM BHU3». ClieyeT 3aliuiiarh Npudop oT NonagaHus
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lN'opuzonTanbHast
YCTaHOBKa

Hcnonw3oBanue
CYXKEHHI

MPSIMOTO COJIHEYHOTO CBETA M, KaK CJIEJCTBHE, OT HEKOHTPOJIUPYEMOT0 HarpeBa
e IIpu ycraHOBKE OTBETHBIX (PJIAHIIEB CJEIYET IO BO3SMOXHOCTH BMECTO IpU-
60pa UCIONIb30BaTh MPOCTABKY aHATOTMYHON MOHTaXXHOH JIHHBIL. B KpaitHem
cllydae JIOIMyCTHUMO 3a(UKCUPOBATh OTBETHBIE ()IIAHIBI TOYCUYHON CBApKOIi, 3a-
TEM YAAJIUTh CEHCOP U MPOBAPUTH LIOB. B MpOoTHBHOM Cilydae BO3MOXKHO I10-
BpekIeHrEe GyTepoBKH OT nieperpesa. [Ipu cBapke HeNb3sl JOMMyCKaTh MPOTEeKa-
HHUE CBapOYHOT'0 TOKA Yepe3 pacxoJoMep, JaKe €ClIl OH 00eCTOUYEH. «3eMIs»
CBapOYHOTO ammapara J0JDKHa OBITh TIOJKITI0OUEHa CO CTOPOHBI TPUBAPHBAECMO-
ro ¢naHma

e 3amMTHBIC 3arMyIIKK Ha (praHIax pacxoxoMepa yaassiiTe HemocpeacTBEH-
HO IIepe]] MOHTaXXOM B TpyOonpoBoa. OCOOEHHO 3TO aKTyaJIbHO JAJIS pacXo10-
MepoB ¢ ¢pyTtepoBkoit u3 Teduiona (PTFE). He BeiOpacrkiBaiite cHSTBIE 3aryIil-
KM, IPU JIEMOHTaXKe Mpudopa 17 00CIy KUBAHUS, KAJIUOPOBKYU UM PEMOHTA
OHH JIOJKHBI OBITh Cpa3y YCTaHOBJIEHbI HA MECTO

e HecMOTps Ha TO YTO pacxoaoOMep PACHO3HAET COCTOSHUE HE3aIIOTHEHHOTO
TpyOOIpoOBO/Ia, CTApATECh MECTO MOHTaXa BHIOMPATh TAKMM 00pa3oM, YTOOBI
npubop ObLI BCer1a 3amoiHeH padoueit cpenoit

e Crenmyer yIOCTOBEPUTHCS B UCTIPABHOCTH M Ka4eCTBE 3aIIUTHOTO 3a3eMJIe-
Husi. CONPOTUBIICHHE 3a3€MJICHHS HE JOJDKHO NpeBbimath 4 Owm. JKenaTensHo,
9YTOOBI OBLITM MPUHATHI CHIEIIMATbHBIE MEPHI 110 MPEIOTBPAIICHUIO BO3ICHCTBHSA
yZapOB MOJHHMI U BO3HUKHOBEHMS HABOJIOK OT CHJIIOBOTO 000py10BaHUS

e JlonmycTuMa yCTaHOBKA NMpUOOpa Kak Ha TOPU3OHTANIbHBIE, TAK U HA BEPTHU-
KaJIbHbIE Y4acTKU TpyOonpoBoaoB. Eciu ecTb BEIOOp, TO MPEANOUTHTEIHHBIM
SBJISIETCS YCTAHOBKA HA BOCXOSILEM BEPTUKAIBHOM y4acTKe

Ecnu ecTh BO3MOXKHOCTB, CIIEAyeT yCTaHABIUBATH MPUOOP TaK, YTOOBI OH OBLIT
3aI0JTHEH JJa)Ke B CITy4ae MOJTHOTO WIIH YaCTHYHOTO OMOPOKHEHHUS TPYyOOIIpo-
Boja. [Ipubop mowkeH ObITh YCTAHOBJIEH TaK, YTOOBI KOHBEPTEP (KJIEMMHAst
KOpoOKa) HaXoauJcs cBepxy nubo cHu3y. Cienyer n3berarb MOHTaxKa C TIOBO-
poToM Ha 90° OTHOCUTENLHO MPOAOILHON OCH TIpHOOpPa

|
\/

5DN 3 DN

B cnyuae, ecnu tuamerp TpyOOIpoBoia HE COOTBETCTBYET AUaMeETpy npudopa,
MOTYT OBITh UCIIOJIb30BAHBI CYKEHUS (pacIIUpPEHHsI) ¢ KOHYCHOCTbIO, HE Ipe-
BbIIaronieii 8°. B 9ToM ciiydae He BO3HHKAET JIOMOJHUTENBHON MOTPEUIHOCTH
U3MEpEeHUs

10
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— 8

—>
Beprukanbnas [Ipu BepTUKaNBbHOI YCTAaHOBKE MPEANIOYTUTEILHO MOHTHPOBATh IPUOOD Ha
YCTaHOBKa BOCXOJISIIIIEM yUyacTKe (IOTOK CHU3Y BBEpPX). B IpOoTHBHOM cilydae CylecTByeT

OIaCHOCTh MMPOHUKHOBEHHUS BO3/1yXa B TPyOONPOBO/, UTO MPHUBEJIET K HETOYHO-
cTsaM n3MepeHuil. OpueHTtanus mpudopa BOKPYT MPOAOJILHON OCH HE UMEET

3HAYCHUA
3 DN
5DN
— J
—
MoHnTaxk BOIU3U Crenyer u3zberaTb yCTaHOBKHM pacxoJioMepa Ha BCachIBaloIIel CTOpOHE Hacoca
HaCcOCOB 13-3a OMTACHOCTU BO3HUKHOBEHHUSI pa3peKeHus B TpyoOomnpoBoe. Pa3pexenne

MOJKET BBI3BaTh OTCIOCHUE (yTEPOBKHU U pa3pylIeHUE CEHCOpa

11
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\.—./ —
MoHnTax BOIU3U [Tpu Hanu4yuu B TPyOOIPOBO/IE PETYTUPYIOUINX MM OTCEUHBIX KIIAMIAHOB CJIe-
KJIalIaHOB L[yeT YCTaHaBJ'H/IBaTB paCXOILOMep HUKE I10 HOTOKy n3-3a OITIaCHOCTHU BO3HUKHO-

BEHUS Pa3peKEHUsI U CHIIBHOT'O UCKaXKEHUS MPO(UIIST CKOPOCTEH MOTOKA

—
—

JlemoHTax 15t B cnyuae, ecnu pacxogomep TpeOyeT 4acToil KanuOpPOBKH WK OOCITYKUBAHUS

o0cIy )KUBaHUS (OYUCTKM), PEKOMEH Ty ETCSI IPEAYCMOTPETh CICIHANILHBIN Oaiiac, mo3BOJISIO-

IIUHM HE OCTAHABINUBATh MpouecC Ha BpEMs ACMOHTAXKa an/I6opa

—
e

3.2. dnexkmpuueckue coeOuHeHusn

3azemiieHue [Tepen monakmoueHUEM MPUOOPa, CEHCOP pacxoioMepa JOHKEH OBbITh HA/IEKHO

3a3emyieH. QuaHIBI pacxogoMepa 00s13aTeTbHO COSAMHSIOTCS C OTBETHBIMU

12
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Knemmuasn
aHeb
KOHBEpTepa

¢ranamMu TpyOOIIPOBOIa, a 3aTEM — C KOHTYPOM 3a3emiieHus. [ coequHeHust

C KOHTYpPOM CJICAYCT UCIIOJIB30BaATh MEIHBIN IMpoBOJg CECUCHUCM HEC MCHEC 4 Mm°.

v

2

[MnacTrHa s3azemMneHua

30°

—
L

P
M~

5DN

L
~——1

3DN

-
|

IIpu ycraHoBKe B HeMeTauInyeckue 1100 (yTepoBaHHbIE TPYOOIPOBOABI, ClIe-
IyEeT MCIIOJIb30BaTh CHEIHAIbHBIC 3a3€MIISIONINE KOJIbLA (32 HHCTPYKIHSIMH 00-
pataiTech K IpOM3BOIUTENIO WM PErHOHAILHOMY TUIIEPY)

I[J'Iﬂ SJICKTPHUICCKUX COCJIMHEHUU B KOHBEPTCPEC NMPEAYCMOTPCHA CIICUATIbHAA
KJIeMMHas I1aHelb. B pa3H€HBHOﬁ BCPCHUH ITAHCJIb PACIIOJIOKCHA B HUKHEM OTCC-
K€ KopI1yca, B KOMITAaKTHOM BCpPCHUH — B 3aJHel yacTtu Kop1yca 1nmojg BHUHTOBOM

KPBILIKOMH.
JP1|:|
ool - eekRlkerel| ceen ek ekl
- | +] - | + - | + - | + - | + | [Exc-[sws-[sns+[excd] [Exc-| sns- |sns+Excd] [Bxc- EXC«IGND N[ ix+ |onp
220VAC Rs485| Pulse | Pulse | Freg [Analog PT 100:1 PT 100:2 SENSOR
Out.l1 Out2  Out. Out.

KnemMHas maHenb KOHBepTepa B pa3/ieIbHOM UCIOJHEHUH, BApUAHT 1
(kmemMeI 3,5MM)

Buumanue! B nannoit manenu vaunnas ¢ Bepcuu 10 0.0.11 knemmer Pulse
Out.1 u Pulse Out.2 He ucnonb3yrorcs. YacTOTHBIM U UMITYJILCHBIN BBIXOIBI pea-
nu30BaHbl Ha KiaemMMax Freq.Out. PesxxuM TucKkpeTHOro BbIX0J1a 33/1a€TCA B MEHIO

@02

222|322 |2|&

23|12

@

2@

@

B|3|2|8|2

220VAC

EXC-[SNS-

) ‘ + ) ‘ + ) ‘ +

RS485 | Digital

Out.

Analog
Out.

PT 100:1

SNS+‘EXC+ EXCH

PT

SNS-

SNSHEXCH|

100:2

EXC-

IN+ |GND

EXC#-‘ GND| IN-

SENSOR

KrnemMHast maHelnb KOHBEpTEpa B pa3ieIbHOM HUCIIOIHEHUH, BAPUAHT 2
(KIeMMBI SMM)

IO

@

QB3R B|B

@

Q&3

@

QBB

220VAC

+ -+ -+ - [Exc
Analog | RS485 | Digital
Out.

SNS-

SNS+[EXCH EXC-|

PT 100:2

SNS- |SNS+HEXCH

PT 100:1

KnemmHas naHenb KOHBEpTEpa B KOMIIAKTHOM HCIIOJIHEHUHU
(k1emMMBI SMM)

13
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Coennaenne
CeHcopa C
KOHBEPTEPOM

ITonxmoyenue
BBIXO0B

ITonxmoyeHue
uHTepderica

Ilutanue

[Ipu pazaenbHOM UCHOTHEHUH pacxoAoMepa B KOMIUIEKT OCTaBKH BXOAUT CIIe-
LUATbHBI MHOTOXKUJIBHBIN KaOelb JJi COeIMHEHUSI CEHCOpa ¢ KOHBEPTEPOM.
JlivHa 3Toro kabesns oroBapuBaeTcs IpH 3akasze pacxoaomepa. He cnenyer 3a-
MEHSTH Kalesb Ha APYTOi WM YKOPAYMBATh €T0 M0 MECTY MOHTaXa, Tak KaK 3TO
BIIUSIET HA METPOJIOTMUECKHE XapaKTepucTUKU npudopa. CoeTMHUTENbHBIN Ka-
0elb MOJIKITI0YAeTCsI CIEAYIOIUM 00Pa3oM.

KnemMmuas manesns KnemMmuas nagesns
KOHBEpTOpa CEeHcopa
EXC-| EXC+| GND| IN- IN+ | GND D E J_— C B A

B33

@
@
@
@
@
@

B3

—_
=
)
>E e} 35
5 :
Bl oE el 2 B o 2
2 2 == F| o= = 2 = om| F
D) E 0 %) = = D) E 0 0 =
Sl o Sl & & = =Sl 3 =5 e &
3] o 5] @] = D) (] [P) o
»| Bl ©] o] Z| © m o ® O of

COeANHNTENbHbLIN Kaberb

e Toxosmril Beixong 4...20MA

[Hogxmrouaercs k kiemmaM Analog Out. Bbixo1 macCUBHBIN, TaIbBAHUYECKU
H30JIMPOBAHHBIN. BHEIIHEE HANPSIKEHUE JOJKHO HAXOAUTHCS B IIpEAeIax
12...30B. Breixox 3aka3nIiBaeTCs ONLIMOHAIBHO

e lIMIynbCHBIN U YaCTOTHBIN (AUCKPETHBIC) BHIXOIBI

B pa3znenbHOM HCIIOMTHEHUH € SMM KJIEMMaMH, a TAK)Ke B KOMIIAKTHOM HCIIOJIHE-
HUU KOHBEPTEPA, Ul UMITYJIbCHOT'O M YACTOTHOT'O BBIXOJIOB MCIIOJIb3YOTCS
kiemMbl Digital Out, a B pa3aeabHOM UCTIOJIHEHUH € 3,5MM KOJIOAKOW — KJIIEMMBbI
Freq Out. Knemmel Pulse Out 1 u Pulse Out 2 Haunnas ¢ sepcuu 110 0.0.11 ne
UCHOJb3YIOTCA. BBIOOP TOro MM MHOTO peXrMa AUCKPETHOTO BBIXO/A OCYILECT-
BIISIETCS IPOTpaMMHO (cM. MeHIo MporpaMMHUpOBaHMUS).

Bbixoibl maccuBHbIE (TPAaH3UCTOPHBIN KITHOY), FaIlbBAHUYECKU N30JIMPOBaHHBIE, C
JOTyCTUMOMN Harpy3koi SOMA M MakCHUMaJIbHbIM HalpsDKEHUEM Ha Kitoue 25B

Wutepodeiic RS485 moakmouaercs k kiaemmam RS485. CoGmronienne mosnsipHo-
CTH 00513aTEeNBHO.
Brixo ranbBaHMYECKH U30JIMPOBAHHbBIN

[Turanue npubopa nmogaercs Ha kiemMmbl 220VAC. I[Ipubop nonyckaer nmutaHue
OT CETH MEPEMEHHOTO TOKa HampsikeHuem oT 150 no 260 B u wactoToit 50 unu
60 I'.

Jnia obecriedeHrsi HOpMaJbHOM pabOThI MPUOOP PEKOMEHIYETCS MOAKIIYATh K

14
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CETH, K KOTOPOil HE MOJIKJIFOUEHO CHUIIOBOE 000pY10BaHUE.

B cnyuae nogkmtodeHust mpubopa K CeTU MUTaHMsI CUIIOBOTO 000pya0BaHUs, 005-
3aTeJIbHO BHIIOJHUTH MOAKIIOUYEHNE Yepe3 CTaOMIN3AaTOp CETEBOr0 HAIPSHKEHUS
win 010K Oecriepe0oiHOTrO MUTaHHUS.

CrnenyeTr UMETH B BUJy, YTO IIPH OTKJIIOYEHUH MTUTAHUS pacXoJ0Mepa, U3Mepe-
HUE ¥ HaKOIIJIeHHEe 00beMa MPOoIIeIIeii uepe3 pacxoJoMep KHUIKOCTH MpeKpa-
ujaercs. JTo CleAyeT YUUThIBaTh P KOMMEPUYECKUX YUETHBIX onepanusx. [1o-
ATOMY IPHU KaXKIOM BKIIIOUEHUU MUTAHUS T€HEPUPYETCS CeHalbHas OlInOKa
«ctaryc cOpocay, HaUMHAET MUTaTh cBeToAnoa OmuodKa 1 AesaeTcs 3aIuch B
SHEProHe3aBUCUMOM apxuBe. Ha camoM jene qanHoe cooOIeHue He IBIseTCs
OITMOKOM, a CITYXKHT JUIsl IOKyMEHTHPOBAaHMSI (PAKTOB OTKIIOUCHHI (TIepeOoeB)
nutanus. [ToaToMy npu nepBoHAYaTBEHOM MOAKIIOYEHUN MTUTAHHS CBETOAHO
TaK)kK€ HAYMHAET MUTATh. JTO HE SIBJISIETCS HEUCIIPABHOCTHIO npuodopa. Jliis
cOpoca CBETOBOI0 CUTHAJIA CIEIYET «ITPOCMOTPETH» KOJbI OIIMOOK C MTOMOIIBIO
KoMaH bl MeHI0o Omudku (cM. MeHro nmporpammupoBanusi). B mocnenyromem
MUTAIOIINIA CBETOANO OyIeT U3BELIaTh MOIb30BATENS O KAKIOM (PaKTe OTKIIIO-
YCHWSI/BKITFOUCHUH MATAHUS. MOMEHT OTKITIOUCHUS MTUTAHUS HE JIOKYMEHTHPYET-
csi. [lepuon BpemeHH, B T€4eHHE KOTOPOTO OBLITO OTKIIOYEHO MUTAHHUE, MOKHO
OLIEHUTH IO OTCYTCTBYIOIIMM B apXUBE MEPUOJUUECKUM 3anucsaM (cM. MeHro
MPOrPaMMHUPOBAHHUSA ).

B citydae, ecnii B MecTe yCTaHOBKH MPUOOpA THITMYHBI YacThIe OTKIIIOYCHHUS (T1e-
pebon) muTaHus, peKOMEHIYyeTCs MOAKI0YaTh MPUOOp uepe3 UCTOYHHK Oecrie-
peboitHOTO MUTaHUS

Bce MOAKIIFOYCHUA JOJIZKHBI ITPOU3BOAUTHCA YCPE3 CIICHUATIBHBIC KaGeHBHbIe yii-
notHeHus. [Tociie MOHTa)ka MPOBOOB KaOeIbHbIE YIUIOTHEHUS JTOJKHBI OBITh
3aTAHYTHBI, B IPOTUBHOM CJIy4ac HC OGCCHGLII/IBaeTCSI 3asBJICHHAs CTCIICHD IIbIJICB-
Jaro3anIneHHOCTH KopITyca mpuoopa

3.3. Adanmayusa opzanos ynpaeieHus

Kommakraoe
HCIIOJITHCHHC

B xoHCTpyKIIMM pacxomoMepa IpeayCMOTPEHO Pl MEP, MO3BOJSIOIINX afamn-
THUPOBATh OPTaHbl YIPABJICHUS U OTOOpAKEHUS (IUCTIIICHHBIN MOJTYJIb) JUIS
yA00CTBa MOJIb30BaHUS 10 MECTY YCTAHOBKH

Jlig pacxonomepa B KOMIIAKTHOM MCIIOJIHEHHUHU CYIECTBYET IBE BO3MOKHOCTH
HAaCTPOMKHU IIPOCTPAHCTBEHHOIO ITOJIOKEHUS TUCIIIIEHHOTO MOAYJISA:

e TloBOpOT KOpITyca KOHBEPTEPA BOKPYT OCH CTOWKH, COEAMHSIONIEN CEHCOP
U KOHBepTep, ¢ marom 90°

Jl11 moBopoTa KOpIryca ClIeyeT OTKPYTUTh YEThIpE BUHTA, COEAUHSIOMINX
(aHIBI CEHCOpa M KOHBEPTEPA, Pa3BEpHYTh KOHBEPTEP B HY>)KHOM HaIlpaBJie-
HUH U 3aKpenuTh ero. Oneparuio ciaeryeT IpoBOIUTh OCTOPOKHO, YTOOBI HE
MOBPEUTh MHOTOXKUJIbHBIN KaOenb, IPOXOIAIIMNA BHYTPU CTOUKH, a TAaKXKe yII-
JIOTHEHHE MEXAY (iaHIaMH

e TI0oBOPOT AUCILIEWHOTO OJIOKA BHYTPH KOpITyca KOHBepTepa ¢ marom 90°

JI11 MoBOpOTA JUCIUIEHHOTO MOAYJIS CIELYET OTKPYTUTh KPBILIKY KOHBEPTEPa
CO CTOPOHBI AUCILIES, OTKPYTUTH ABAa BUHTA, PAa3BEPHYTh AUCILICHHBINA MOIYIIb
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Pa3znenbHoe
HUCIIOJHEHUE

B HY>KHOM HarpaBJIeHUH U 3a(QUKCUPOBATH €TO.

B pa3nenbHOM HCIIOJIHEHUHU KOPITYC KOHBEPTEpA 3aKPEIUISIETCSI HA CTEHE WU Ha
DIN-peiike B MecTe, 0OecreuynBaroeM MaKCUMaIbHO y100HbIH noctyt. [lo-
CKOJIBKY PacroJIOKeHHE KOPITyca KOHBEpTepa HE CBA3AHO ¢ TPYOOIIPOBOIOM,
HUKAaKUX JOMOJIHUTEIBHBIX MEP JIJI1 U3BMEHEHUS PACTIONIO0KEHHS OPraHOB
YIIPABIICHUS HE MPEyCMOTPEHO, TO €CTh KOHBEPTEP MOHTUPYETCS Cpaszy B
MaKCHUMAaIbHO YI0OHOM MO3UIIUU

4. Pabota ¢ npubopom

[Tocne moiauy NUTAIOLIETO HAPSXKEHUS TPOUCXOIUT MPOLECC HHUIMATU3AUN
MIPOrPaMMHOTO OOECTICUCHUS U BBIXOJI HA pa0OUYUil PeKUM IIEKTPOPATHOIIIC-
MEHTOB. DTOT MPOLIECC 3aHUMAET MOpsAKa 5 CEKyH/, Iocie Yyero npudop mnepe-
XOJUT B OCHOBHOM PEKUM U MOJTHOCTHIO TOTOB K padorte.

Pacxonomep nmeer 1Ba pexuma paboThl: OCHOBHON PEXHUM U PEXKUM
MIPOrpaMMHUPOBAHUS C TOMOLIbIO MEHIO. B 0CHOBHOM pexxumMe paboThl
M0JIb30BaTEIb MOXKET YCTaHaBIMBaTh BeIBOAMMBIN Ha KK mapametp no
CBOEMY YCMOTPEHHUIO. DTOT PEXKUM TPEATIONIaraeT HePepbIBHOE OTOOpaKEHUE
OJTHOM M3 CIEAYIOIIUX BEJUUNH: PAacXo/l, HAKOIUIEHHBIH 00beM B IPSMOM U
oOpaTHOM HampaBJIE€HUH, TEMIIEpATypa 10 KaHanaM | u 2, BpeMs HapaOOTKU
npubopa, TeKyIas aTa v BpeMs, a TakkKe JBYXCTPOUHBIN pexXHUM, B KOTOPOM
MOJIb30BATEb MOKET OJHOBPEMEHHO 0TOOpaXKaTh IBE BETUYMUHBI IO CBOEMY
ycMmoTpenuto. OtoOpaxaeMble B IBYCTPOYHOM PEXUME BETMYUHBI MOKHO
3agaTh B MeHI0O OTOOpakeHue (cM. MeHIo nporpaMMupoBanust). M3smenenune
0T0OpakaeMOM BEIMYHUHBI OCYIIECTBIISIETCS] KHOIIKaMU HaBUranuuu BHu3 u
HBppxo/1 13 OCHOBHOI'O PEKMMa B PEXUM MPOTPaMMHUPOBAHUS OCYIIECTBIISAET-
Csl HA)KaTueM KHONKY BBoa Ha BpeMs He MeHee 3 Cek.

Crenyer UMeTh B BUJLY, YTO B pEXKHUME IPOTrPAMMUPOBAHHSI MUKPOKOHTPOJLIEP
3aHAT 00pabOTKONM KOMaH[ MPOrpaMMHUPOBAHUS U U3MEPEHHsI pacxo/ia He Ipo-
BOJATCS. DTO CIEeIyeT yUUTHIBATh P KOMMEPUYECKHX YUETHBIX ONEpaLUsX.
JU1s1 3aIIUThl OT HECAHKLIMOHUPOBAHHOTO BXO/A B PEXKUM IIPOrpaMMHUPOBAHUS
MOJKET NMPUMEHATHCS Mapoib (CM. MeHI0 MporpaMMHUPOBaHUs) HITH (PU3HUECKOE
OrpaHUYEHUE JIOCTyMNa (HapuMep, oreyaTbIBaHUE KPBILIKH JUCILICHHOTO MO-
nynsi). Bee oneparuu mporpaMMHpOBaHus IpUOOpa JOJKHBI ObITH 3aBEPILICHBI
710 Hayaja y4eTHOrO U3MEPEHHsL.

4.1. Opzanwst ynpagnenus u omoopar);cenus

Kuonku

Hucnnei

Jly1s mporpaMMUpOBaHUsI IPUOOPA U YIPABICHUS PEXKUMOM OTOOpaKEHUS Ha
JUCIUIEHHOM MOJYJIE PaCIIOJIOKEHBI IISITh MEXaHUYECKUX KHOMOK. YeThipe u3
Hux: Bieso, BnpaBo, BBepx, BHU3 - ci1y>XaT JJ1s1 HABUTalMKM IO MEHIO TIPO-
IrPaMMHUPOBAHMS U U3MEHEHMS 3HaueHul napamerpos. [Igaras kHonka BBoa
MpeHa3HaueHa JJ1s OATBEPKICHHS BBOIa 3HAYSHHM UIIN BHIOOpA MYyHKTOB
MEHIO

Jlist mporpaMMUpPOBaHMS U OTOOPAKEHHS U3MEPSIEMbIX ITapaMeTPOB MPUOOP
CHA0XEH 2-CTPOYHBIM JIUCIUICEM C TTOACBETKON
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CBeTOaMOIHEIE
WH/IUKATOPBI

Ha nucneitHoM MoJysie pacnoJIOKEHbI 1Ba CBETOAUOAHBIX nHANKaropa: Iu-
Tanue 1 OmmoKa.

Nunukatop IlnTanue 3e1€HOr0 LIBETa TOPUT MPU MOJa4€ HA PACX0IOMEp MU-
Taroulero HanpspkeHus. OH TakkKe UCTONb3yeTcs sl HHIUKAIIUU Tpoliecca
oOMeHa JaHHBIMH IO IUPPOBON MarucTpaiu. Bo Bpems npuema/mepepadn
JTAHHBIX UHIUKATOP «IIOJMHUTHUBACTY.

WNuaukaTtop Ommdka KpacHOTO 1IBETa HE CBETUTCS B CITydae, €CJIM BHYTPEHHSSA
CaMOJIMarHOCTHKa MpuOopa He BBIABISET HUKAKUX HEIITAaTHBIX CUTyaluii. B
clly4ae BOSHMKHOBEHHUS HEyCTpaHUMOM ((aTanbHOM) OIIMOKY UHIUKATOP TO-
PUT MOCTOSHHO. MUTaIOMIM WHINKATOP O3HAYaeT MpeayNnpexkIeHue, KOTOpoe
0OBIYHO CBSI3aHO C HEMPABWILHOM YCTAaHOBKOW Mapamerpa, JIH00 meperpy3Koi
0 BXOAY/BbIXOAY. Muraromuii ¢ yIBOCHHOI 4aCTOTON HHIUKATOP O3HAYAET
coo011eHue.

@DaxT BO3HUKHOBEHHE OMIMOKH BCET/Ia TOKYMEHTUPYETCSl B YHEPrOHE3aBUCH-
MOM apxuBe ommOoK. [IpocMOTpeTh KO/ OMIMOKH MOKHO C TOMOIIBIO ITyHKTA
MeHio Omuoku. B apxuBe Bcerja XpaHUTCS MATh MOCIEAHUX KOJOB OIHOOK,
3HAYEHHE KOTOPBIX MPUBEICHBI B PUIIOKCHUHI

4.2. lucmanyuonnoe ynpasnenue

RS 485

ITomuMoO ynpaBieHuUs C IOMOIIBIO MECTHBIX OPIaHOB YIPaBJIEHUs, IPUOOP 10-
MycKaeT AUCTAaHIIMOHHOE NPOrPaMMHUPOBAHKE U ChEM JaHHBIX yepe3 Iudpo-
By10 maructpaib RS485. [Ipubop momnepkuBaeT ABa MpoTOKOIa OOMeHa JaH-
HeiMU: Modbus u ASCII, BEIOOp KOTOPBIX OCYIIECTBISIETCS TIPU TTOMOIIH Me-
HIO.

JluctaHMOHHAs paboTh ¢ IPUOOPOM OCYIIECTBISETCS C TIOMOLIBIO MPOrpaM-
Mbl CUMACTEP, Bxoasiieit B KOMIUIEKT MMOCTaBKH pacxoaomepa. Pacxogomep
IIPU ATOM JIOJKEH OBbITh MojikiItoueH K COM-nopTy KoMIbIOTEpa yepes3 ajaarl-
tep RS232/RS485.

I'padpuueckuit uarepdetic nporpammel CUMACTEP UHTYUTHBHO MOHSTEH, a
0JIs1 OTOOPaXKEHUsI COOTBETCTBYIOT COOTBETCTBYIOIUM ITyHKTaM MEHIO Ipuoo-
pa. JlonoJHUTENBHO NporpaMMa cHabKeHa HHTepaKTUBHOM cripaBkoii F1, ko-
TOpasi OOHOBJIAETCS 110 MEPE BBIXO/1a HOBBIX BEPCHIl.

4.3. Menio npozpammuposanus

Komannpe! —

UToOBI MepelTH U3 OCHOBHOTO PeXXMMa pabOThI pacX0I0MeEpPa B PEIKUM TIPO-
IrpaMMHPOBaHUs, HEOOXOIUMO YIEPKHUBATh B HAKATOM COCTOSIHUM KHOIIKY
BBoa He meHee 3 cek. 10 nosiBiieHus nepBoid ctpoku MeHio Ha JKKU. Ecnu
OBLT yCTaHOBIIEH MapOJib, IPUOOP 3aMPOCUT €To BBOA. B cimyuae ommbodyHoro
BBO/JIa PACX0JIOMEP BO3BPAIIACTCS B OCHOBHOU PEXHM.

Buumanmne! B pexxume nporpaMMupoBaHus IpuOOp HE MPOU3BOIUT U3MEpe-
Hus. [losTomMy mporpaMmupoBaHue JOKHO OBIThH 3aBEPILIEHO O Havyalla yuer-
HBIX ONeparun

MeH10 uMeeT IpeBOBUIHYIO CTPYKTYPY M COCTOUT U3 CIIEIYIOIINX JIEMEHTOB:

ITyHKTBI MEHIO, IOJITBEPKJAIOIIIE BBIIIOJHEHUE KaKuX-1n0o aeiictuii. Ko-
MaHJ1a aKTUBU3UPYETCS HaXKaTUeM KHOIKU BBox;
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Paznensr —

Tloms —

Coucku —

Bbixoa

HN3mepenus

Oo0Lem

Bepxuss
rpaHuIa

MMyHKTBI MEHIO, COZICpIKalllie B CBOEM COCTaBe JAPYyTrue MyHKThI MEHIO OoJiee
HU3KOTO ypoBHs. Ilepexon Ha HUKHUN YPOBEHb OCYIIECTBISAETCS KHOIKOU
BBop;

MTyHKTHI MEHIO, KOTOpPBIE TPEOYIOT BBEICHUS YMCIIOBOTO WJIM CHMBOJIBHOTO 3HA-
YeHwsl, 1100 0ToOpakaroT Kakyro-n1u6o nadopmanuo. BBoa 3HaueHus 3aKaH-
yrBaeTcs HaxaTueM BBoja. Brixox u3 mods, mpeqHazHaueHHOTO ISl IIPOCMOT-
pa, OCyIIeCTBIIsICTCA yAep)KUBaHHEM KHONKM BBoJ B TeueHne He MeHee 3 cek.;

MIyHKTHI MEHIO, B KOTOPBIX TpeOyeTCsl MPOU3BECTH BHIOOP OJHOTO 3HAYCHHSI Ma-
pamMeTpa u3 MpeAayCTaHOBICHHOTO CIiMcKa. BriOOp 3HaUeHUs U3 CIIHMCKa OCYIIle-
CTBIISIETCS KHOIIKAMH BEPTUKATbHON HAaBUTALIUU, TIOJTBEPKICHIE BBIOOpA —
KHOIKO# BBoj.

Haxxatue kHonku BBoa B paszesie BepXHEro ypoBHs MPUBOJIUT K MEPEX01y Ha
CIEIYIOIINIA 110 UepapXUU HIDKHUN ypoBeHb. [[71s mepexoa Ha BIIIECTOSIIUN
YPOBEHb MEHIO B Ka)K/I0M TEKYIIIEM YPOBHE MpeycMOTpeHa koMan1a Beixon.
CymiecTByeT BO3MOXKHOCTbD BBIXOJ]a Ha BEPXHUN ypOBEHb 0€3 COXpaHEHUS HU3-
MeHnenunit (pexum Escape). [{s 3Toro Haio 0ITHOBpEMEHHO HaKaTh KHOIIKU
(ctpenkn) BiaeBo u Bipaso.

OCHOBHOH YpOBEHb MEHIO UMEET B CBOEM COCTaBE CEMb pasnenos: U3mepenne,
Oro0paxenue, Boixoanl, UuTepdeiic, Apxus, Hacrpoiiku, Ilapamerpnr u
KomaHay Beixon.

Komanza ucnonb3yercs Ui BBIXOAA U3 MEHIO IPOTPaMMHUPOBAHHUSL.

B Tom cnydae, ecniu monp30BaTeneM ObLITH ClIeTaHbl KaKue-T1u00 H3MEHEHUS B
napaMmeTpax HacTpONKHU, IpuOOop 3anpocuT NOATBEpKAeHHE. B ciayuae oTkasa,
II0CJIE BBIXO/1a U3 MEHIO PacX0/10MEP BO3BpALIAETCS B IEPBOHAYAIBHOE COCTOSI-
HUeE, KOTopoe ObUIO Mepe]] BXOJAOM B PeKUM IporpaMmupoBanus. B ciydae
MOATBEPKICHUS ClIETTAaHHBIX U3MEHEHUH, PACXOAOMEpP aKTUBU3UPYET BBIMOJI-
HEHHbIE HACTPOMKHU U 3aITUCHIBAET HOBBIE (M3MEHEHHBIE) MTapaMEeTPhI B 3HEPTO-
HE3aBHCHMOU MaMSTH, 3aT€M MEPEXOIUT B OCHOBHOU PEKUM PabOTHI

Paznen M3mepenus Bkiovaet B ce0s pazaensl Oobem, Pacxoa, Temnepartypa
1 u Temneparypa 2

Pazgen O0bem 1o3BOJISET YCTAHOBHUTH MApaMETPhl CUETUYMKA 00beMa JKHJIKO-
CTH, TIpOILIe/IIeH yepe3 pacxoaomep. B mpubope npeaycMOTpeHo /1Ba He3aBH-
CUMBIX CUETUYHMKA, CYMMUPYIOIIUX 00bEM B IIPSIMOM U 0OpaTHOM HampaBleHUH.
Nudopmanus 06 06beMe KHUIKOCTH, MPOIIEAIIEH Yepe3 pacxoaoMep, XPaHUTCS
BO BHYTpPEHHEH dHEpProHe3aBUCUMOM MaMATH U COXPaHSAETCS IpU cOO0SAX B DIIEK-
TPOIMUTAHUH [UTUTETLHOE BpeMsi. B cilydae ommOKy YTeHUS U3 SHEPrOHEe3aBH-
CUMO MaMsATH MPU BKIIFOUEHUH MPUOOpa reHepUpyeTcs COOTBETCTBYIOIIHIA
KOJI, KOTOPBII 3aMKChIBAECTCA B allllapaTHBIN )XypHaJ, U TEHEPUPYETCS COCTOSI-
Hue omnoku. [TapameTpsl, 3a1aHHbBIE B JTAHHOM paszelie, MPUMEHSI0TCs K 000-
UM CYETYHKaM, KaK B MPSMOM, TaK U B OOPaTHOM HAIMpPaBICHUH

B nanHOM 1osie 1osabp30Bareib yCTaHABIUBAET BEPXHIOK rpaHully cuera. I[Ipu
JOCTHKEHUH 3TOr0 3HAUYEHUS CUETUUK 00beMa cOpachIBaeTCsA U OTCUET HaYMHA-
€TCs C HyJIA

18



CHUMAT 11 P3, 8.0.0.3, 110 B.0.0.11, 03.2007

Exnmaunel
U3MepeHus

KoanuyecTtBo

3HAKO0B

Pacxon

OTtceuka

CriaaxkuBanue

Exnaunel
U3MepeHust

IHoTok

Temneparypa 1/
Temneparypa 2

Ilepuoa
U3MepeHus

OTto0paikenne

1 cTpoka /

C IIOMOIIBIO JAHHOI'O CIIMCKAa BI>I6I/IpaIOTCH CANMHUIBI USMCPCHHA HAKOIIJICHHO-
ro oobeMa. PaCXOI[OMCp MOJKET CUUTATHL 00BEM KHUJIKOCTH B KY6I/ILIGCKI/IX MCT-
pax uik JIUuTpax

[Tone ycraHaBiuBaeT YnCIO 3HAKOB MOCJIE 3aMATON AJIT 0TOOpaKEHUST HAKOII-
JIEHHOTO 00BbeMa.

[Tonp30BaTenp Mpy MOMOIIY CTPEJIOK YCTAHABIMBAET YHCIIO 3HAKOB MOCJIE 3a-
MATOM U MOATBEPKIaeT BeIOOp KiaBuiieil BBoa. Hakorennslit o0bem Oyaer
MIPEICTABIATHCS C BHIOPAHHBIM YUCJIOM 3HAKOB MOCIIE 3asTON

Paznen conepxuT mapamMeTphl I HACTPOWKH H3MEPEHHUS pacxoaa (MrHOBEH-
HOTO TTOTOKA)

[Tone OTceyka — 3TO MOPOTOBOE 3HAUCHUE PACX0/Ia, HIKE KOTOPOTO CYUTAET-
CiA, 4TO IIOTOKA B TPY6OHpOBOI[€ HCT. HpI/I 9TOM Ha HHAWKATOPEC BBICBCUUBACTCA
MOCJIeIOBATEIBHOCTh MTPOYEPKOB, HA BHIXOIaX HET CUTHAJIOB pPacxo/ia u CYeT-
YUKHA 00beMa He padoTaroT.

3amaHHas OTCEYKa MPUMEHSETCS KaK JUIsl MOJOKHUTEIBFHOT0, TaK U JJIs OTPHUIla-
TCJIBHOT'O HAIIPpaBJICHUSA ITIOTOKA

Pacxonomep umeeT QpyHKIMIO yCpeIHEHUSI MTHOBEHHOT'O 3HAUEHHUS pacxo/ia
METOJIOM CKOJIB3SIIET0 cpeanero. KommuecTBo oTc4eToB (pa3mMep CKONB3SIIETO
OKHa) 3a/1aeTCsl C MOMOILBIO JaHHOTO 1o B mpeaenax ot 1 o 100.
Buumanue! B ungpoBoit nHTEpdeiic pacxo/] BEIIACTCS B HECTIIAKEHHOM BH/IE

Pacxonomep nMeeT BO3MOKHOCTh U3MEPATH PACXOT KUAKOCTH B JIMTpax/dac;
JUTPaX/MUH.; TUTPAX/CEK., a TAKIKE M>/9ac; M3/MI/IH.; M>/cek. Heobxommmbie
€IMHUIBI U3MEPEHUS TT0JIH30BATEh BEIOUPAET B JAHHOM CIHCKE Ha)KaTHEM
kHonku BBoa.

[Tpubop Mo3BOIAET U3MEPATH PACXO]T B IBYX HAMPABICHHUSX: B TIOJOKUTEIHHOM
Y OTpUIAaTeTbHOM. MTHOBEHHBIM PacXo/ B OTPULIATEIIFHOM HApaBICHUH HH-
nuuupyetcs Ha XKKU co 3HakoM MuUHYyC

JlaHHBIH circok mo3BosieT BeIOpaTh 3HaueHus [Ipsimoii u O6paTtHblii. [Ipu
3TOM MHBEPTUPYETCS HaNpaBlieHUE MOTOKA. J[aHHOE NepeKIIoueHrEe SKBUBA-
JICHTHO CMEHE TMOJIIPHOCTHU B LIENHU BO30YXKICHUS WIH U3MEPUTENbHBIX JJIEK-
TPOJOB CEHCOpa

JlanHbIe pa3ziesnbl MO3BOJISIIOT HACTPOUTD MEPUOT U3MEPEHUS TEMIIEPATYPHhI 1O
nByM Bxoaam Pt100

B nanHOM nosie monb30BaTeNlb MOXKET 33JaTh HHTEPBAJI BPEMEHH, Yepe3 KOTO-
poe pubop OyaeT u3MepsTh Temneparypy. [lockoiabKy Temmeparypa sBiseTcs
MEJICHHO MEHSAIOLMMCS [TapaMeTPOM, HET CMBICIIA TPOU3BOIUTH JTaHHbBIE U3-
MEpPEHUS CIUILIKOM YacTo, T.K. IIPH 3TOM PACXOAYETCsI MPOLIECCOPHOE BPEMSI 3a
CUeT OCHOBHOI'0 M3MepeHus pacxozaa. Eciu 3anano 3Hauenue 0, usmepeHus
TEMIIEpPaTypbl HE IPOBOATCA

B nanHoMm pasznene coaep KUTCs iBa CIUCKa, C TOMOIIBIO KOTOPBIX MOKHO Ha-
CTPOUTD JBYXCTPOYHBIA PEKUM OTOOPAKECHUS

B cninckax conmepikaTcsi BEIUYHHBI, KOTOPBIE Oy IyT 0OTOOpaXkaTbes B 1-i u 2-i
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2 cTpoka

BoIxoanl

Pe:xxum BbIXOOA

NMnyabcHbIi
BBIXO/

Pesxxnm padoThI

Bec umnyJasca

JdaureJbHOCTH
HMITYJIbCA

YacToTHBLIN
BBIXO]

Pesxkum padoThl

IHoTok

CTPOKE WHIMKATOPA IPHU BBIOOPE ABYXCTPOYHOTO PEIKUMA OTOOpAKECHHS. DTO
MOJKET OBITh PACcX0JI, HAKOIUICHHBIH 00BhEM B TIPSMOM WJIH 0OpPaTHOM Harpas-
JICHUH, TeMIepartypa 1, remneparypa 2, nata/Bpemsi, BpeMsi HapaOOTKH

Pa3en mo3BossieT HACTPOUTH BBIXOJHBIC CHTHAIBI IIPUOOpa

JIaHHBIN CIICOK TI03BOJISIET BBIOPATh OJMH U3 IBYX PEKUMOB PaOOTHI JHCKPET-
Horo BbIxosa: UMnyabcHblil niin YacTOTHBI.

JIMCKpeTHBIHN BBIXO (PM3NYECKH pean30BaH Ha kiemmax Digital Out (Ha Smm
konoake) wiu Freq Out (Ha 3,5MM konoke)

HpI/I60p HUMCECT BbIXOA JIA BbIBOJA PE3YJIbTATOB U3MCPCHUSA B BUJC ITOCIICAOBA-
TCJIIBHOCTU UMITYJIBCOB, KOJIMYCCTBO KOTOPLIX MMPOIMOPIUOHATIBHO O6”I>6My Ipo-
meﬂmeﬁ KHUIOKOCTH. I[aHHbIﬁ pa3aci IMMOo3BOJIACT YCTAHOBUTD ITAPAMETPhI M-
IMyJIbCHOI'O BbIXO4a

JlaHHBIN CICOK MTO3BOJISIET BEIOpATh OJHO W3 3HaueHui Brnepen, Hazan, Mo-
ayab, OTkiaw4deH. B pexxume OTKIII0YEH Ha BbIXo/e OyIeT OTCyTCTBOBATh
curHai. B pexume Bnepea 4uncio uMIysibCoB OyAET MPOIMOPIUOHAIBHO pac-
XO0Jly B MOJIOKUTENBHOM HanpasiieHud. B pexxume Ha3zan, cooTBETCTBEHHO, -
pacxoay B OTpHIIATEILHOM HamnpasieHud. B pexxume MoayJib YUCI0 UMITYJIb-
coB Oy/IeT MPOMOPIMOHATIFHO PACXOAy B HE 3aBUCUMOCTHU OT HAIPaBIICHUS TO-
TOKa

B none Bec uMmnyabca BBOAUTCS 00BEM KUAKOCTH, 11O TPOXOKIEHUHU KOTOPO-
ro yepe3 pacxoJoMep Ha UMIYJIbCHOM BBIXOJIE TE€HEPUPYETCS OAUH UMITYJIbC

3HaYeHHE TAaHHOTO TOJIsI BRLIOUPAETCS U3 COOOpaKEeHUN OBICTPOACHCTBUS yCT-
pOMCTBA, K KOTOPOMY IIOAKJIFOYEH UMITYJILCHBIN BbIXO. 1Ipu 3ananuu niu-
TEJBHOCTH CIIEAYET YUUTHIBATh MAaKCUMAJIbHBIN pacxoj B TpyOOmnpoBoie U 3a-
JaHHBIN BeC UMITyJbca. VIMITyIbChl BCEr1a BBIIAIOTCS CO CKBaXKHOCTBIO 2. Eciin
JUIUTEIBHOCTh ¥ BEC UMITYJIHCOB 3allpOTPaMMHUPOBAHBI TaK, YTO MpUOOp He yc-
MeBaeT MX BHIIaBaTh, HEBBIIAHHBIC UMITYJIbCHI «CKIIaAbIBalOTCs» B Oydep. Ecnu
3TO MPOUCXOJUT B TE€UCHHE UIUTEIHLHOTO BpeMeHH, Oydep nepenonsercs u
TeHEepPHUPYETCs OIIMOKA TePEOTHEHUSI.

HonycTumas JJIMTENbHOCTh UMITYJIbCa HAXOAUTCS B mpenenax oT 10 mc 1o 1
cek. CienoBaTesIbHO, MAKCUMAJIBHOE KOJIMYECTBO BbIIABAEMBIX B CEKYHAY UM-
My I6COB paBHO S50 (Mpy MUHUMAILHON AJIUTETLHOCTH 10 MC)

[Ipubop nMeeT 4acTOTHBIIN BBIXO[ AJISl BEIBOJA PE3YIbTATOB U3MEPEHUS PacXo-
Jla B BUJIE TTOCIIEAOBATEIHLHOCTH UMITYJIBCOB, YACTOTA KOTOPBIX MPOTIOPIIHO-
HaJbHA U3MEpsAEMOMY pacxoay. B JaHHOM pasjerne nporpaMMHUpYyIOTCS yCTa-
HOBKHU YaCTOTHOT'O BBIXO/a

B nanHOM crniucke BHIOMpaeTCs: OJUH U3 BO3MOXKHBIX PEKUMOB PabOThI YaCTOT-
HOro BbIXoJia. B pesxxume OTKIII0YEH Ha YaCTOTHOM BBIXOZE OYJET OTCYTCTBO-
BaTh BBIXOAHOM curHai. B pexxume Bnepen yactora Oyner npornopruoHaibHa

pacxozy B IOJIOKUTEIBHOM HanpasiieHuu. B pexxume Hazan, cooTBeTCTBEHHO,
- pacxoy B OTpHIIaTEIbHOM HamnpasjieHuu. B pexxume MoayJib yactora Oyaer
IIPONIOPLMOHANIBHA PACXOYy B HE 3aBUCUMOCTH OT HAIPaBJIEHUS MOTOKA

B nanHOM moJie BBOAUTCS 3HaUEHUE Pacxoa, KOTOPOMY COOTBETCTBYET YacTO-
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YacTora

AHAJOTOBBLIH
BBIXO0/I

Pe:xxum padoTsl

IHoTok

Hmuratop

Pesxxnm padoThl

IToTok

HNurepdeiic

Ckopoctb 00MeHa

CereBoii aapec
IIpoToxou
odMeHa

Apxus

Ilepuon 3anmucu

Ta CJICAOBaHWA UMITYJIbCOB, YCTAHOBJICHHAA B I1OJIC Yacrora. 3HaucHHE HE MO-
JKCT IPECBLIIIATD MaKCHUMAaIILHBIN pacxon AJid JaHHOI'0 JUuaMeTpa I[y

B manHOM moJie BBOAUTCS 3HAUEHUE YACTOTHI CIICAOBAHUS UMITYJIbCOB, KOTOPAs
COOTBETCTBYET pacxoy, yctaHoBleHHOMY B nojie Ilorok. MakcumanbHast yac-
TOTa CJIEeI0OBAaHUS UMITYJIbCOB cocTaBiser 1,5 k[

[Tpubop nmMeeT aHaMOTOBBIN (TOKOBBIN) BbIXOA 4...20MA U1 BBIBO/IA PE3YIIb-
TaTOB U3MepeHus pacxona. [Ipu 3ToM pacxompomep U3MEHSIET CBOE€ BHYTPEHHEE
COIIPOTHBIIEHHE TAKUM 00pa3oM, YTO 3HAUEHHE TOKA B LIEMH MTPONOPLIMOHATIBHO
nU3MepsieMoMy pacxoay. 3HaueHHe 4 MA Bcerja COOTBETCTBYET HYJIEBOMY I10O-
TOKY. 3HaueHut0 20MA COOTBETCTBYET pacxony, 3aganHomy B nose IloTok

B JaHHOM CIIMCKC BLI6I/Ip8.CTCSI OJIMH N3 BO3MOXKHBIX PCIKUMOB pa6OTLI TOKOBO-
T'0 BBIXOJA. PexuMer pa60TI>I TOKOBOI'O BbIX0OJa aHAJIOTMYHEBI pC)KUMaM UM-
IMYJBCHOI'O U YaCTOTHOT'O BBIXOIOB (CM.BBIIJ_IG)

B manHOM moJie BBOAUTCS 3HAUEHUE PacXo/a, KOTOPOMY COOTBETCTBYET 3HAUE-
Hue Toka 20MA. 3HaueHue HE MOXKET MPEBBIIATh MAKCUMAJIbHBIN PacXo s
JTAHHOTO AHaMETpa

Pa3nen cogepxut napameTpbl HACTPOMKHU UMUTATOpa. IMUTATOp CILyKUT ISl
HacTpoiiku kaHaia u3mepenus pacxoaa B ACY TII u mo3BossieT UMUTHPOBATh
Ha BBIXOJIaX pacXxoJOMepa CUTHaJbI, IPONIOPLIMOHAIBHBIE PACXOY, 3aJaHHOMY
B nosie Ilorok. I1pu 3TOM peanbHbIil pacxos B TpyOONpoBo/ie HE UMEET 3Haye-
Hus. IMUTaTOp pH BKIIOYEHUH OKA3bIBAECT BIMSHUE HA BCE BBIXOJBL: UM-
IIyJIbCHBINM, YACTOTHBINA U TOKOBBIN

C IIOMOIIBIO JAHHOI'O CIIMCKAa MOKHO BKJIIOYUTD, 1100 OTKIIOYUTD HMUTATOP

B nanHoM mnosie BBOAUTCS 3HAYEHUE UMUTUPYEMOTO pacxo/ia B MPOIEHTaxX OT
MaKCUMAaJBLHOTO pacxoja ajis qaHHoro Jly

Paznen mo3BosisieT HaCTpOUTH MapaMeTpbl KOMMYHHUKAIIMOHHOTO TopTa RS485

B crincke conepxarcs BO3MOXHbIE 3HAUE€HHSI CKOPOCTH OOMEHa I10 MOCIe0Ba-
tenbHOMY HHTepdericy RS-485: 9600, 19200 u 38400 601

B nanHOM monie BBOIUTCA aApec pacxojioMepa Ha InuHe oOMeHa naHHbIMU. [lo-
MMyCTUMBbIE 3HaUYeHUs OT 1 110 255

CHHCOK CITY»HT TSt BBIOOPA OIHOTO U3 CTaHJaPTHBIX IPOTOKOJIOB OOMeHa
nanabivi: Modbus wiun ASCII (Advantech)

ApXUB IIpeTHA3HAYCH /IS XPAaHSHUS TAHHBIX O 3HAUYCHUSX HAKOIUICHHOTO 00h-
€Ma B JIByX HalpaBJiICHUSX (B MOJIOKUTEILHOM U OTPULIATEIILHOM ), PACX0/a,
JaTe, BpEMEHHU U KOJaxX OIIMOOK

[Tonw3oBatens 3a1aeT B JaHHOM T10JIE TIEPUOJT BpEeMEHH (B MUHYTaX), 4epe3
KOTOpBI Oy1eT MPOU3BOAUTHCS 3aMKCh B apXUB. 3aHCH COXPAHSIIOTCS B DHEP-
TOHE3aBUCUMOMN MaMsITH Tpudopa
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IMpocmotp

Oumunoxku

Hacrpoiiku

[ara / Bpems

Komanza no3BossieT mpocMoTpeTh UMEIOLIHECs 3anucu B apxuse. [IpokpyTka
3amMcel apxuBa OCYIIECTBIISETCS IPU MOMOIIHN BEPTUKATIBHBIX CTPEINIOK.

B neBoM BepxHEM yrily psIOM CO 3HAUKOM # 0TOOpa)kaeTcss HOMEp TEKYILEro
npocMaTtpuBaemMoro 6yoka. Eciu B 6510ke HET JaHHBIX, OTOOpaXKaeTcsl 3auch
Het nanHbIX, eciii JaHHbIE HAXOAATCS B AMATH, TO C IOMOIIBIO KHOIIOK FOpHU-
30HTAJILHOM MPOKPYTKH MOKHO IPOCMOTPETH COXPAaHEHHYIO HHPOPMAIIHIO.
Chauana otobpakaeTcst ”HGOpMAIHs O JaTe U BPEMEHH 3aIlHCH, 3aTE€M T10JI0-
KUTEIbHOE 3HaUeHHEe 00beMa, OTPULIATEILHOE 3HAaUeHHE 00beMa U MIOKa3aHHe
TEKYIIEro pacxoja.

Bo3sBpar B MeHI0 ocymIecTBIsI€TCS U HAXKaTuu KHONKY BBo/ He MeHee ueM
Ha 3 ceK.

ApxuB Takxke MoxHO cuutaTh B [IK npu nomomm nporpammer CUMACTEP
(cMm.HMXKE)

[Tpu momoIyu 3TOM KOMaH/IbI MOKHO TPOCMOTPETH AT TOCIETHIX KOJIOB
OIIMOOK, KOTOPhIE BOSHUKIIM C MOMEHTA Haydaja paboThl WU MOCIEIHEro copo-
ca maMsTH OMIHOOK.

[Ipy BO3HMKHOBEHHH OIIMOKY HAa JIMIEBOI MAHETH 3ar0paeTcs CBETOAUO
Ommoka. CeToanoa OyJeT MUTATh 10 TEX MOp, IOKA IOJIb30BaTeNb HE 3alIeT
B pazzaen MeHio OmudKH U He TPOCMOTPHUT KOJ Bo3HUKIIEH ommOku. [Tocme
MpOYTEHUsI OIIMOO0K, HHPOpMaIHs 00 olrOKkax cOpacklBaeTcs, HO IPU 3TOM
OJTHOBPEMEHHO B apXHBE MPOU3BOAUTCS 3aIUCh, COAEPIKAIIAst COPOIIIEHHBIE KO-
nel. Takum oOpa3om, obecrieunBacTcs 3amuTa THPOPMAITUN O BO3HUKIITUX He-
HCIIPABHOCTSIX.

Ecnu ommbok He 06110, BCe MATH KOIOB Oy 1yT HyJeBbIMU. Eciu Ta e camast
omuOKa OyJIeT MOBTOPATHCA, OHA OyJIET 3amrcana TOIbKO OJIuH pa3. [loaTomy B
apX#Be MOKHO HAOIIOAATh MATh PA3JIMYHBIX KOJIOB OIMIMOOK.

Bce ommbku nmoapaszaensroTcss Ha nHGOPMAIMOHHBIC COOOIIEHNUS, TTPEAYTIPEXK-
JICHUS U cepbe3Hble omMOKH (cM. npuiiokenue E). B ciyyae BOSHUKHOBEHUS
CEpbE3HBIX OMIMOOK CIIeTyeT 0OpAaTUTHCS K MPOU3BOAUTENIO WIIU B CEPBUCHBIN
ueHtp. Craryc copoca pacxogomepa He SBISETCS OIIUOKOM, a CITy>KUT JUIsl J10-
KYMEHTHPOBaHUSI BKIIIOUCHUN/BRIKITIOUCHUH puOopa B apxuBe. TeM He MeHee,
3TO COOOIIEHNE TAKXKE BBI3BIBAET MUTaHUE cBeTOAMOMa Omuoka. 910 caeaaHo
JUTSI TOTO, YTOOBI TIOJIb30BaTENb ObUT MHPOPMUPOBAH O TOM, YTO UMETTU MECTO
BEIKITIOUCHHS (TIepeOon) nutanus. B apxuBe Oyaer 3apuKCUpoOBaHO BpeMs
BKJIIOUEHUS, @ O BPEMEHHU BBIKIIOYEHHSI MOXKHO OYJI€T CyJUTh OPUEHTHPOBOYHO
10 OTCYTCTBHUIO 3aIIUCEH B apXHBeE.

Co0TBeTCTBEHHO, ITPH NEPBOHAYATHHOM BKIIIOUEHUU MPUOOpa TaKkKe reHepu-
pyercs cratyc copoca, a CBETOAMO HAUMHACT MUTATh. DTO HE SABJISETCS HEHC-
npaBHOCTHIO Mpubopa. [Tocne BkIIOUeHMs clieAyeT BOMUTH B pa3zesl MEHIO
OumudKu, MPOCMOTPETh KOJBI M, TEM CaMbIM, COPOCHTH CBETOBOI CHUTHAI.
Boixoz U3 pexuma npocMoTpa omuOoK — HaxkaTue KHONKY BBoa Ha Bpemst He
MeHee 3 cex.

B nanHOM paszzneinie HaxoAsaTCs psiJ MapaMeTPOB, KOTOPbIE MO3BOJISAIOT IPOU3BE-
CTH JOIIOJHUTENIbHbBIE HACTPOUKH ITpubopa

City>kKdT 1711 YCTAaHOBKU TEKYIIEH JaThl M BpeMeHu. [Ipu momoniu ropuson-
TaJBHBIX CTPEJIOK TOJIB30BATENb HACTPAUBACT yKa3aTelnb Ha IU(DPY, KOTOPYIO
clenyeT u3MeHHUTh. [Ipu momoly BepTUKAIbHBIX CTPEIOK HaXOIUTCs Tpedye-
Mas rudpa. [IpaBuabHO HACTPOSHHBIE JaHHbBIE AaThl U BPEMEHHU MOATBEPIKIa-
10TCA HaXkaTueM KHonku BBoj
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«Cyxoit» xox

Pexum padoTbi

Yposennb

Hau. ouncTka

Ilepuoa ouncTrmn

Ilepuon
CHHXPOHHU3ALMH

S3BIK

Koxa nocryna

B nanHOM pasjernie HaXo/SATCsl HACTPOUKHU (DYHKIIMH ICTEKTHPOBAHUS My CTOM
tpyos1 EPD (Empty Pipe Detection)

[To3BomnsieT akTUBUPOBATH MO0 OTKIFOUNTH (QyHKIHIO EPD

JlanHO€ MoJIe COIEPKUT 3HAYCHHUE, TTO3BOJISIONIEE U3MEHUTH TTOPOT IPUHSATHS
pelieHus 06 OTCYTCTBUU KUIKOCTH B TpyOompoBoie. Pekomenayemoe 3Haue-
Hue — okoJio 15. B ciyuae, ecnu HaO IO Aar0TCS JIOKHBIE cpabaThIBaHUS, THOO
puOOp HE paclo3HaeT MyCTYyI0 TPyOy, clieayeT 00paTUThCs K MPOU3BOIUTEINIO
WJIM B CEPBUCHBIN LIEHTP 3a KOHCYJIbTallMe! 1o HacTporike EPD

[To3BomnsieT eAMHOBPEMEHHO aKTHBHPOBATH IIETIb OUYUCTKH A1eKkTpooB ECC
(Electrodes Clearning Circuit) npu BkiItoueHuu npudopa. [lo ymonauanuto fnas-
Hasi KOMaH/a OTKJIIoueHa. HavyanpHas ouncTKa 3JIeKTpOI0B, KOT/1a BKIIIOYEHA,
BBITIOJTHSACTCS NIPU KaXKIOM BKIIFOUYEHHH TPHOOpa B HE 3aBUCHMOCTH OT TOTO,
BKJIFOUEHA JI TIEPHOINYECKasi OUUCTKA.

B Teuenune Bcero BpeMeHM 04UCTKU (0K0J0 20 CEKYH) B IEBOM HM)KHEM yTITy
XKW namunupyercs 3Hak "0”

B manHOM 10JIe MOKHO 33/1aTh MIEPHOJ] BpEMEHH, Yepe3 KOTOPBINA OyIeT aKTH-
BupoBaThca 1enb ECC 1 BBIMOJHATHCA aBTOMAaTUYECKas OYMCTKA JIEKTPOIOB.
Bo Bpemst ouncTtku 31ekTpo10B (mpumepHo 20 cek.) u3MepeHus: He BBIOJIHS-
IOTCsI, Ha BBIXOJIaX pacxojoMepa (pUKCUpyeTcs moceHee N3MEPEHHOE 3Haue-
Hue pacxoja. [Ipu 3ToM CUeTYNKU HAKOTUIEHHOTO 00beMa paboTaroT, TakKe
HCIIONB3Ys TTOCNIeIHee u3MepeHune pacxoaa. [lociae okoHUaHUS OYMCTKHU AJICK-
TPOJIOB U3MEPEHUS IPOAOIKAIOTCS B 0OBIYHOM pexkume. Ecnm yctaHOBIIEHO
3HaueHue 0, mepruoauYecKast OYMCTKA IEKTPOIOB HE TPOU3BOAUTCS

B naHHOM 1nosie ycTaHaBIMBAETCS NEPHUOJ CUHXPOHU3ALMH YaCOB MUKPOKOH-
TpOJUIEpa U BCTPOEHHBIX YHEPrOHE3aBUCUMBIX YaCOB peasIbHOTro BpeMeHH. [1o
YMOJTYaHHUIO (PYHKIHUS OTKIIOUeHa. Mcrnoap30BaTh 3Ty GYHKIUIO CTOUT MIPH
YacThIX COOSIX MJIM BBIKJIIOUEHUSIX MUTAHUSA. Y UYUTHIBAs BHICOKYIO CTa0MIIBHOCTh
X0J1a 000MX 4acoB, PEKOMEHAYETCSl yCTaHaBIUBATh EPUO/ CUHXPOHU3ALUHN HE
MeHee 60 muH. Ecnu ycranoBieHo 3HaueHue 0, CHHXpOHU3aLUsl HE BBIIIOJIHACT-
Col.

JIaHHBIN CIICOK TIO3BOJISIET TIOJIH30BATEINIO BEIOPATH S3bIK rpaduyecKoro uH-
tepdeiica npubopa. DTa ycTaHOBKA JEMCTBYET KaK /Ul 0TOOpakaeMbIX B OC-
HOBHOM peXHUME pabOThl HapaMeTPOB, TaK U JJIs MEHIO IPOrPaMMUPOBAHUS.
Cy1ecTByeT BBIOOP MEXy PYCCKUM U aHIVIMHCKUM SI3bIKOM

[Tone gaeT BO3MOXHOCTH MOJIB30BATENIO YCTAHOBUTH CBOM JIMYHBIN KO JOCTY-
1na (mapoJib), KOTOPBII pa3peraeT BXo B OCHOBHOE MEHIO.

[Ipu BXxoze B JaHHOE TOJIE YKa3aTeslb MUTAeT Ha IEPBOM 3HaKke mapods. [laponb
umeet 1o 10 3HaKoB ylaTuHCKOTO adasura ot "A" no "Z". Ilpu momomu ropu-
30HTAJIbHBIX U BEPTUKAIBHBIX CTPEJIOK, PACTIOJI0KEHHBIX HA JTUIEBOW MaHeNH,
M0JI30BATENb 3aMKUCHIBAET MAPOJIb U MOATBEPKIAET €r0 HaXKaTUEM KIIaBHILIU
BBoa. Kak Toipk0 maposs 3anucas, OH OyIeT 3ampaniuBaThCs MPU KaK10H 10-
MBITKE BXO/Ia B MEHIO MTporpammupoBaHusi. Eciiu naposib BBOAUTCS HEBEPHO,
MIPOMCXOUT BO3BPAT B OCHOBHOM PEXUM PabOTHI.

Buumanue! Eciu maposib ycTaHOBJIEH, ero moTepsi NpuBeAeT K yrpare
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ITapameTpbl

Ay

Homep IIIIP
Homep BITP
Bepcus I10
Haxkaon (K)
Cmemenue (L)

Curnan/mym

BO3MO’KHOCTH JOCTYNa B MEHI0 Mpudopa

B nanHOM paszznene HaXOAATCS PAL MOJIeH 0TOOpaXKeHHs, COAEepKAIIIX HHPOP-
Maruio o npubope. Bee mons nanHoro pazzgena nHGOPMAIMOHHBIE U MIPEIHA-
3HA4YEHbI TOJIBKO TS TpocMoTpa. [lonp30BaTenb He UMeeT BO3MOKHOCTH BHE-
CTH U3MEHEHHMsI, TaK KaK B 3TUX MOJIX 3anucaHa HHPOopMaIus 0 KOMIUICKTAIH
npubopa 1 mapamerpax, BIUSIONINX Ha METPOJIOTHIECKUE XapAKTEPHUCTUKU
HuameTtp ycioBHOro npoxoaa /1y cencopa B MM

3aBO/ICKOI HOMEp MEPBUYHOTO TIpeodpa3oBarTess pacxoa (CeHcopa)
3aB0O/ICKOIl HOMEp BTOPUYHOTO MpeodpaszoBaresis pacxoa (KOHBEpTEpa)
Howmep Bepcuu mporpaMMHOTO 0OecrieueHus] MUKPOKOHTpOJIIepa
KamOpoBounsrit ko3 dunment K (HaKIIOH XapaKTepUCTHKH)

KambGpoBounsiii ko3 dunment L (cmemenue)

CepBUCHBIN TTapaMeTp, MMOKA3BIBAIOIINN OTHOIICHHUE CUTHAJ/IIIYM B U3MEPH-
TEJIbHOM TPaKTE pacxoJoMepa

4.4. I10 0n1a oucmanyuoHH020 ynpaesieHus

CUMACTEP

TpeboBanmst k [1K

Ycra"noBka

Pab6ora c
MIpOrpaMMOM

Oro nporpammuoe obecnieuenue s [1K, mpennasHaueHHOE TSl TUCTAHIIHOH-
HOTO KOH(pUTYpUpOBaHHS U ChbeMa NaHHBIX ¢ pacxomomepoB CUMALT 11 u Te-
mnocuerunka CUMAT 61

e [BM-PC coBmecTUMBIii

e VYcranosnennags OC Windows’98, Windows NT, Windows XP

e Hanmuue nocnenoBarensHoro uarepderica RS-232 wim ycraHoBiIeHHOTO
npeodpaszosarens USB/RS-232

e Apnantep unrepdeiica RS-232 / RS-485

Jli1sl ycTaHOBKM IIPOTrpaMMbl HEOOXOMMO 3aIyCTHTh (hailsl Setup.exe, HaX0oas-
LUiicst Ha KoMIakT-aucke. [lanee cienoBaTh ykazaHUSM NPOTpaMMbl yCTAHOB-
KH, BBIOpaB AUPEKTOPHIO HA KECTKOM JMCKe Ul KonmupoBaHus ¢aiinos. [Tocie
3aBepuIeHMs ycTaHoBKH 3anmyck [10 ocyiiecTBisieTcst uepe3 MeHIo
ITyck/IIporpaMmMmsl Wi spJbIK Ha pabodeM cToe

Iepen 3amyckom mporpammsl pacxogomep CUMAT 11 nomkeH ObITh HOJKITIO-
4eH K mopTy RS-232 uepe3 amantep RS-232 / RS-485 u Bkito4eH B ceTh.

IIpu pabote ¢ mporpamMmoii ciieyeT pyKOBOJICTBOBATHLCS MPHJIaraeéMbIM K HEil
PYKOBOJICTBOM W/WIJIM MHTEPAKTHBHOM cripaBkoit F1
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[Tpunoxxenne A. 3HadueHuss 00bEMHOTO pacxoaa Ui Pa3IMdHbIX JUAMETPOB

HomnHansHbIN Pacxon, Mg
ANamerp, ITepex. pacxon OnrtuM. pacxo Makc. pacxon
Ay, Mm npu V=0,5 m/c npu V=2,5 m/c npu V=10 m/c
10 0,142 0,706 2,83
15 0,32 1,60 6.4
25 0,88 4,40 17,6
32 1,45 7,24 29,0
40 2,25 11,31 45,0
50 3,55 17,67 71,0
65 5,95 29,87 119,0
80 9,05 45,24 181,0
100 14,1 71,0 282,7
125 22,1 110,5 441,8
150 31,8 159,0 636
200 56,5 282,77 1130
250 88,4 441,8 1767
300 127,2 636,2 2545
350 173,2 865,9 3464
400 226,2 1131 4524
500 353,4 1767 7069
600 509,0 2545 10179
700 692,7 3464 13854
800 905 4524 18096
900 1145 5726 22902
1000 1414 7069 28274
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[Tpunoxenue b. ['abapuThl 1 Macca ceHCopa B pa3JeIbHOM HCIIOJIHEHUU

1]
B R B ;
L |
A
Hy, MM 3\; 1\]431\’4 Macca, kr
10 150 145 1.8
15 150 150 1.8
20 150 160 2.0
25 150 170 2.1
32 150 190 22
40 150 200 6.5
50 200 210 7.5
65 200 230 11.5
80 200 255 12.0
100 250 275 16.5
125 250 305 20.8
150 300 220 27.0
200 350 385 38.5
250 450 440 56.0
300 500 505 84.0
350 500 555 106.0
400 600 605 124.0
500 600 710 210.0
600 600 825 293.0
700 600 930 368.0
800 800 1045 480.0
900 900 1145 612.0
1000 1000 1245 853.0
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[Tpunoxxenue B. 'abapuTsl 1 Macca pacxogoMepa B KOMIIAKTHOM HCIIOTHEHUN

_ ——— _
i ‘ i C
|
a | a
A
My, MM 1:;’4 1\]431\’4 Macca, kr

10 150 145 5.8

15 150 150 5.8

20 150 160 6.0

25 150 170 6.1

32 150 190 6.2

40 150 200 12.5

50 200 210 11.5

65 200 230 15.5

80 200 255 16.0

100 250 275 20.5

125 250 305 24.8

150 300 220 31.0

200 350 385 42.5

250 450 440 60.0

300 500 505 88.0

350 500 555 110.0

400 600 605 128.0

500 600 710 214.0

600 600 825 297.0

700 600 930 372.0

800 800 1045 484.0

900 900 1145 616.0
1000 1000 1245 857.0
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[Ipunoxenue I'. KonBeprep i1 KOMIAKTHOTO UCIIOIHEHUS PACX0A0MeEpa
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[Ipunoxenue /1. Konseprep aist pa3aenbHOro UCIIOIHEHUS PACX0a0Mepa
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[Tpunoxenne E. Kogpl ommbok

Kon HazBanue Craryc Onucanune
7x ERR BOOT Craryc cOpoca pacxogoMepa: BKIIOYECHUE TTUTa-
HUSl, BHEIIHUN COPOC M0 CTOPOKEBOMY TaiiMepy
80 ERR _EXC COIL E 3amMbIKaHUE KaTYIIKH BO30YKIEHUS CEHCOpa.
ITpoBepsieTcs npu Kaxa0M LUKIIE U3MEPEHUS
pacxoja
81 ERR _MEAS ELEC E 3aMbIKaHNUE U3MEPUTEIBHBIX AJIEKTPOJIOB CEHCO-
pa. IIpoBepsieTcs npy BKIIFOYCHHOU (PYHKITUN
CaMOOYMCTKH 3JIEKTPOJOB
A0 ERR_EEPROM_ CONFIG E OmnbOka utenust koupuryparuu B [13Y. B T13V
HEeT HH(POpPMAIUU C KOPPEKTHOW KOHTPOIBHOM
CYMMOM
Al ERR NVRAM STATE E OmmbKa YTeHHUs COCTOSIHUS U3 DHEPTrOHE3aBUCH-
moro O3VY. B O3V et undpopManmu ¢ KOpPEeKT-
HOM KOHTPOJIbHOM CYMMOM
FO ERR_ADC INIT E Ommbxa nanimanuzanuu AL CrnyxeOHas
omuoOKa
F1 ERR_ADC TIMEOUT E TaiimM-ayT npu npoBeeHNH KaauOpoBku. Ciry-
keOHast ommOKa
F2 ERR_ADC_ CONFIG E Omnbxka xkoHpurypuposanus AL CnyxeOHas
omuoOKa
Cl ERR OUT OVL W 3HaveHHE TOKA BBIXOJUT 32 YCTAaHOBIIEHHBII
nuarna3oH. Heo0XoammMo W3MEeHUTh BEpXHUHT
pejesl pacxoaa
C3 ERR FOUT OVL W 3HaYEHUE YaCTOTHI BHIXOJUT 32 YCTAHOBJICHHBIN
nmuana3od. HeoO6xo1mmMo U3MEHUTh BEpXHHUIA
IIpesesl pacxoaa
EO ERR POUT CT \ Bo3moskHa neperpyska UMITyJIbCHOIO BbIXOa
El ERR POUT OVF W Ileperpy3ka UMITyJIbCHOTO BBIXO/IA
EE ERR_MIF OVL w W3mepeHHslid pacxo/l IPEBBIIIACT MAKCUMAab-
HBIM Ju1s gadHoro /[y
BO ERR_RTC OSC FAIL I OmmbKa 3ammycka 4acoB pealbHOTO BPEMEHHU.
[Tpu BKITIOYEHUH TTUTaHUS UK cOpoce AUarHo-
CTUpOBaH cOpoc MHGOPMAITN O BPEMEHH
Co ERR _AOUT PARAM I 3HaueHus IapaMeTpOB aHAJIOIOBOIO BBIXO/1A yC-
TaHOBJIEHbI HeBepHO. KoH(urypanmonssle na-
paMeTpbl YCTaHOBJIEHBI HEKOPPEKTHO
C2 ERR FOUT PARAM I 3HayYeHUs mapaMeTpPOB YACTOTHOIO BBIXOJIA yC-

TaHOBJICHbI HeBepHO. KoH(urypanuontsle na-
paMeTphl YCTaHOBJIEHBI HEKOPPEKTHO

E — ceppe3nas ommbka
W - npenynpexaenne
I - uapopmarus
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[Tpunoxenue XK. CTpyKTypa MEHIO IPOrpaMMHUPOBAHUS

Bbixoa

N3mepeHune

A

\

OTobpaxeHune

A

Bbixoapl

\

A

O6bem Pacxop Temnepatypa 1 | Temnepatypa 2
| \ \) \)
BepxHsisi Otceuka Mepuog Mepuopa
rpaHuua n3MepeHus n3mepeHus
En. namepenus | CrnaxuBaHue
Kon-Bo 3HakoB | EfA. namepeHus
MoTok
1 cTpoka 2 cTpoka
MmMnynbcHbIN YacToTHbIN
Pexum Bbixoaa AHanor. Bbixog MmuTatop
BbIXO4 BbIXO4
\: \) | \:

Pexum paboThbl

Pexum paboThl

Pexum paboTbl

Pexum paboThbl

WHTepdenc

\

Apxus

Hactporiku

{
!
1
1

MapameTpbl

Bec nmnynbca MoTok MoTok MoTok
[OnuTenbHoCTb YacrtoTa
CkopocTb CeTeRoil aIDec MpoTtokon
obmeHa Ap obmeHa
Mepwopg 3anucu MpocmoTp Ownbkm
Nata / Bpems "Cyxon" xoz Hau.ounctka |Mepuop ouncTku| MNepuop cuHxp. A3sbIk Kopa poctyna
{
Pexum paboThbl
YpoBeHb
Oy Homep MNP Homep BIP Bepcusa MO HaknoH (K) Cwmelyenue (L) | Curvan/wym
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