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BHUMAHMUE !
Mpu npoBegeHUM INEKTPOCBaAPOYHbIX paboT Ha mecTe
aKcnnyartauum npeobpasoBaTerien He AonycKaeTca:

e Hanuuume Ha NMutepdnoy PC HanpsxeHusa NuTaHus;
e MpoTekaHue Yyepes3 Npnbop CBapO4HOro TOKa.
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BBegeHune

HacrTosiee pykoBoACTBO MO 3KCMyaTaumy npeaHasHavyeHo st 03HaKOMITEHUS! C MPUH-
LMMNoM paGoTbl, YCTPOMCTBOM M KOHCTPYKLMEN PacXOLOMEPOB 3MIEKTPOMArHUTHbIX MuTtep-
oy PC (B farnbHeliem — pacxogoMepbl) C LENbo UX MPaBUbHOM SKCTyaTaumu.

1 Has3HauyeHue n o6nactb NpUMeHeHus

Pacxofomepbl npefHasHayeHbl Afs M3MepeHuil 0GbeMHOro pacxofa M obbema
3MeKTPONPOBOASALLMX XUAKOCTEN, NPOTeKatoLLmMx No Tpybonposoay.

Pacxogomepbl MOryT NPUMEHATLCS Ha obbekTax TennoaHepreTn4eCckoro KomMmnriekca,
Ha NPOMBILLMIEHHbIX NPEANPUATUAX U B XUNULLHO-KOMMYHaSTbHOM XO3SNCTBE.

Pacxogomepbl obecneymBatoT cnegytolime OyHKLUMOHaNbHbIE BO3MOXHOCTHU:
oTobpaXkeHve pe3ynbTaToB U3MEPEHNI MOCPeACTBOM BCTPOEHHOIO NHANKATOPA;
HakonneHve 3Ha4yeHun 06 beMOB NO pe3ynbTaTtam U3MepPeHUN;
npeacTaBneHne pesynbTatoB U3MEPEHUn U AMarHoCTUYECKON MHdopMaunn Ha
BHELLHWE YCTPOWCTBA NOCPEACTBOM YHUMULIMPOBAHHbBIX BbIXOAHbLIX CUTHAMOB.

Pacxogomepbl MMeloT criegylowmne BbIXOAHbIE CUrHanb:

e [Ba MMMYMbCHbIX CUrHana, MopMUPYyeMbIX AUCKPETHLIM N3MEHEHWEM COMpPOTUB-
NEeHVA BbIXO4HON Lienu;

e uncposon curHan LIN HecyLwmn uHpopmMauuio o pesynbTaTtax U3amMepeHun n gna-
FHOCTUKM.

PacxogomMepbl UMeIOT UCMOMNHEHUS!, OTNNYaOLWMNECS:

AuameTpom ycnosHoro npoxoga (DN);

e KInaccom, onpegensowmyM ananasoH npeobpas3oBaHus pacxoda, B KOTOPOM HOp-
MUpPOBaHa MOrpeLLIHOCTb U3MEPEHUIA;

®  KOHCTPYKTMBHbBIM UCMOINTHEHNEM, ONMpeaensowmnm cnocod noagcoeanHeHns K Tpy-
6onposopay (hnaHueBbIN UNN «C3HOBUYY);

e [Mana3oHOM W3MEepeHui pacxofda Npyv OOHOM M TOM Xe AMameTpe YCIOBHOro
npoxoga (Qmax).

Mo oTaensbHOMY 3aka3y MOXET ycTaHaBnMBaTbCs Brok apxvMBauMu ¢ Yacamu pearb-
HOro BpPEMEHMW.

YcnoBHoe 0603Ha4YeHne pacxogomMepa npu 3akase:
Pacxogomep Mutepdnoy:

YcnosHbiii anameTp (DN)

Makc. pacxog (Qmax, M3/d)

Kracc Brok apxvsauum
| |

[Pcs0-72 A - o0 |

65

100

150
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2 TexHU4ecKne XxapaKTepUCTUKN

2.1 dkcnnyaTauMoOHHbIe XapaKTepPUCTUKU
2.1.1 Mapamempsbi usmepsiemoli cpedbl

YaenbHast 3NEKTPONPOBOLHOCTD ..cceeeuutueereaaaasaanrereeeaaesaaanneneeeeaens ot 107 0o 10 Cm/wm;
HeliTpanbHOCTb NO OTHOLLEHWIO K POPTPOHY 1 HEpPXKaBeloLLEen cTanu;
TemnepaTtypa N3MEPAEMOMN CPEODBI ......uveerirerernireierrreeesnireeessreeesnneeas ot 0 go 150 °C;
Pabouee naBneHue namepsemon cpefbl, HE BOMEE.........coovuueieeeeeeriiiiiiieennn. 1,6 MMa;
2.1.2 Pa6ouue ycnoeus akcniayamayuu
TemnepaTtypa OKPY>KAIOLLETO BO3OYXA «..eveereerranuvrereeaaansns oT muHyc 10 go nntoc 50 °C;
OTHOCUTENbHas BnaxHOCTb Bo3ayxa npu 35 °C, He GOMee........cccvveveeeeeecenennn. 95 %;
ATMOCepHOE AaBNEHNE B ANANABOHE ....oeeeeeeiiiiiiiieaaaesaineneeenns ot 84 go 106,7 klMa;
[MepeMeHHOEe MarHUTHOE MOSE, HE BOMEE ........ccceiiiiiiiiiieee e eciiiiee e 40 Alwm;
MexaHuyeckas Bubpaums yactotor 10+55 'y ¢ amnnutygoit cmeluenunst oo 0,35 mwm;
TNOPABIINYECKAT MPOUHOCTD ..vvvvvvervrerereseresesesssesesesssssesesssssssesssssesessserssssensnsrnn 2,5 Ma;
CTeneHb 3ALLUNTBI KOPIYCA ..vvvveeeeeeiiirrereeeeesssiranreaeesssnsnseneseesanns IP65 no FOCT 14254
BHUMAHME! 3anpewaetca skcnnyaTtauusi pacxogomepoB Bo B3PbIBOOIMACHbBIX
NMOMELLEHUAX.
2.1.3 3nekmpuyeckue napamempsbi 6710ka MuMaHuUsl U3 KOMIIJIeKma rnocmaeku
HanpsixeHne ceTn NePEMEHHONO TOKA .....cc.eveeveeeeeranneennen. Hom. 220 B (~150...240 B);
MoLLHOCTb, NOTPEBNAEMAs OT CETU, HE BOMEE .......eviiiivieeeciiie e e eee e 5 BA;
BbIXOAHOE HAMPSIKEHME ....eeiieiiiiiiiiiiieae e ettt e e e e ettt e e e e e e eineaeeaaa e e e e nnenes 12 B £5%;

2.1.4 ra6apumHbie pa3Mepbl U Macca

[aGapuTHble paamepbl U Macca ykasaHbl B MPUIOXKeHUN A,

2.1.5 [IMokaszamenu HadexHoCcmu

CpeaHsisi HapaboTka Ha 0TKa3, He MeHee 80 000 y;
CPOK CIIYXKODBI, HE MEHEE ... uuvieieeeiiciiiiiieeeeeseeiiiree e e e e s esibtreeaeeeseasntaeeeaaessasntaaees 12 ner.

2.2 MeTponormyeckue xapakTepucTuKu

[OnameTpbl ycrnoBHbix npoxonos (DN) n cooTBETCTBYHOLLME 3HAYEHUSA PacxonoB B 3a-
BMCMMOCTHM OT Knacca, npusefeHbl B Tabn. 2.1. 3HayeHns noporos YyBCTBUTENBHOCTN —
B Tabn. 2.2.

Mpenensl gonyckaeMon OTHOCMTENBbHOW MOrPELUHOCT NPU U3MEPEHWM pacxoda u
o6bema (C MPUMEHEHMEM MMMYMNBLCHOTO U LMEPOBOro CuUrHana, no nokasaHusm Ha Tab-
10) He NMpeBbILWAT 3HAYEHUIA:

o +1 % B guanasoHe namepeHun pacxoga ot Qt1 (sknountensHo) oo Qmax;

e + 2 % B gnanasoHe namepeHuit pacxoga ot Qt2 go Qt1;

e +5 % B gnanasoHe namepeHuin pacxoga ot Qmin go Qt2.

Mpenensl gonyckaemMown OTHOCMTENbHOWM MOrPELUHOCTM NPU U3MEPEHUN BPEMEHU He
npesbiwatoT + 0,05 %.

EmkocTb cyeTumkoB obbema o 99999999,999 M2,

EmkocTb cyeTumka BpemeHu HapaboTkm 999999 vac.
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Tabnuua 2.1 —3Ha4yeHUs pacXxoAoB NP NPSIMOM HanpaBIieHUN NOTOKa U3MepsieMoi

cpenbl, [M3/'-I
Tun PC [KnacclQmax| Qtl| Qt2 [ Qmin Tun PC  |[Knacc|Qmax|Qtl| Qt2 [ Qmin
A 0,08 | 0,032 A 0,04 | 0,016
PC20-12 | B | 12 [0,12[0,048[0,0192| | PC20-6 | B 6 |0,06/0,024|0,0096
C 0,027(0,0192 C 0,013{0,0096
A 0,2 | 0,08 A 0,1 | 0,04
PC32-30| B | 30 |0,3|0,12|0,048 || PC32-15| B | 15 |0,15| 0,06 | 0,024
C 0,067 0,048 C 0,033 0,024
A 0,3 | 012 A 0,15 | 0,06
PC40-45 | B | 45 [045[018]0,072 | |PC40-225] B | 22,5 |2 0,09 | 0,036
C 0,1 0,072 C 0,05 | 0,036
A 0,48 | 0,192 A 0,24 | 0,096
PC50-72 | B | 72 [0,72[0,288|0,1152| | PC50-36 | B | 36 |0,36|0,144(0,0576
C 0,16 |0,1152 C 0,08 [0,0576
A 0,4 | 0,16
PC65-60 | B | 60 |0,6| 0,24 | 0,096
C 0,133| 0,096
A 0,6 | 0,24
PC80-90 | B | 90 |0,9]0,36 | 0,144
C 0,2 | 0,144
A 1,867| 0,747 A 0,933| 0,37
PC100-280| B | 280 |2,8|1,12| 0,448 | |PC100-140 B | 140 [1,4| 0,56 | 0,224
C 0,62 | 0,448 C 0,311] 0,224
A 42 | 1,68
PC150-630| B | 630 |6,3 (2,521,008
C 1,4 | 1,008

Mpv oBpaTHOM (PEBEpPCHOM) HampaBMeHUM MOTOKa M3MEPSIEMO cpeabl 3HaYeHUs
pacxofoB COOTBETCTBYHOT Krnaccy A.

Tabnuvua 2.2 — 3Ha4eHus1 NOPOroB YyBCTBUTENBHOCTU Qo
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2.3 ®DYHKUMOHAaSIbHbIE XapaKTepUCTUKU

Pacxogomepbl BCEX UCMOSTHEHWI XPaHAT HAKOMMEHHble 3Ha4YeHNs 06beMOoB B NPSIMOM U
obpaTHOM HanpaBneHusx MOToKa, BpeMeHV HapaboTkn 1 BpemeHn paboTbl C OLLIMBKON.

Pacxomomepbl npy 3Ha4YeHUM pacxoda MeHee nopora YyBCTBUTENbLHOCTU (Tabn. 2.2)
obecneymsaroT:

e 0OHyneHve nokasaHui pacxoda Ha uHAUKaTope 1 No nHTepdency;

e OTCYTCTBME BbIXOAHbIX MMMNYSIbCOB.

Pacxogomepbl Npu OTCYTCTBUM HANPSXKEeHWA NUTaHNS:

e COXpaHSIT HaKOMMEeHHbIe 3HaYeHns1 o6bema 1 BpeMeHn HapaboTku;

e MpeKpalLalT U3MepeHre BpeMeH HapaboTkn. [JUCKPETHOCTb perucTpauum Bpe-
MeHu HapaboTkM cocTasnseT 1 MuH.

Pacxogomepbl ¢ nomolLbio MHTepdeiica obecneunsaloT nepegavy U3mMepuTenbHOW,
apXUBHOWM U ANArHOCTUYECKON MHPOPMAaLIMM Ha BHELLHEE YCTPOWCTBO.

[NoTepun gaBneHnsa Ha pacxogomMepax npuBedeHbl B NpUnoxeHun B.

3 CocTaB nsgenus
CocTaB n3genuna n KOMnnekT NoCctaBky npmuBeaeHbl B Ta6nmue 3.1.

Tabnuua 3.1
HavnmeHoBaHue 0O60o3HaveHre Kon-Bo MpumeyaHue
- McrnonHenne
Pacxogomep anekTpomMarHUTHbIN Mutepdnoy PC 1 COMMAacHo 3aKasy
PykoBogcTteo no akcnnyataumu | TPOH.407111.001 PO 1
Macnopt TPOH.407111.001 NC 1
MeToauka nosepku M 2550-0160-2011 1 3K3. npu rpynnoBsom
VIHCTPYKUMS MO MOHTaXy TPOH.407111.001 UM nocTaBke
Bnok nuTaHuns 1
Mpoknagka OCT 15180-86 2

4 YCTPOMCTBO M NpUHUMUN paboOThbI

4.1 KOHCTPYKUUA U NpUHLMN paboTbl

MpyHLUMN OefcTBMS PacXodOMEpPOB OCHOBaH Ha SIBNEHWUM MHOYLMPOBaHWS 3MEKTPOOBM-
xywier cunbl (3AC) B ABVKYLLEMCS B MarHUTHOM Mone NPOBOAHMKA — U3MEPSIEMON Cpeae.

Muayunpyemasa 3[C, 3HavyeHne KOTOpOWn NponopumoHansHO pacxody (CKopocTun) ns-
MepsieMoW Cpefbl, BOCTIPUHUMAETCA 3NeKTpodamu MU NocTynaeT Ha SMEeKTPOHHBIA 6ok
npeobpa3oBaHus, BbIMOMNHALWMA 06paboTky curHana B COOTBETCTBMM C YCTAHOBIEH-
HbIMW anropuTMamu.

Pacxogomepbl cocToaT U3 nameputenbHoro yyactka (1Y), anektpoHHoro 6roka (3b)
1 BHELUHero (BbIHOCHOrO) aganTtepa.

MY npegcraBnsieT cobon yTepoBaHHbIA 3aLUMTHBIM MaTepuanoMm oTpes3ok Tpybo-
NpoBOAAa M3 HEMarHUTHON CTanMu, 3aKMIOYEHHbIN B KOXYX, 3aLLMLLAIOLLMIA SNIEMEHTbI Mar-
HUTHOWM CUCTEMbI pacxogomepa.

Ob pacxogomepa BbINOSIHEH B repMETUYHOM KOpMyce, BHYTPM KOTOPOro pacrnosnoxe-
Hbl NeYyaTHasi NnaTta U dNeMeHTbl NPUCOeaNHEHUS BHELWHMX Lenen. Ob cHabxeH nHau-
KaTopom, oToGpaatoLemM pesynbTaTbl UISMEPEHUIA U AnarHOCTMKN. Pacxogomep umeet
[Ba UMNYIbCHBIX BbIXoAa, OPMUPYEMbIX AUCKPETHbIM M3MEHEHUEM COMPOTUBIIEHUS
BbIXOZHOW Lienu npu npoxoxaeHun Yyepes pacxogomep 3agaHHoro obbema namepsemon
cpenpbl B OOHOM UINK B ABYX HanpaBIieHUSAX NOTOKa.
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Apantep obecneunBaeT (onpenensieTcs UCMONHEHWEM) nepefady uHdpopMauum o
pesynbTaTax uamMepeHun n guarHoctuke Ha BHewHun MK no nHtepdencam RS232 unum
Ethernet.

BHelwuHui Bua pacxogomepa n agantepos npeacrasneH Ha puc. 1.

Bug co cTopoHbl HankaTopa Bup co CTOPOHbI pasbema ApanTepsbl nHTEpPdENnca
Puc. 1 — BHewHuin BUA pacxogomepa v agantepos

MofkntoYeHe BHELUHUX NMPUGOPOB K pacxodoMepy NMPoM3BOAWUTCS C MOMOLLBIO Ka-
GenbHbIX NUHKIA cBsian. BBoa kabenen B b ocylecTBnseTcs yepes repMeTUsnpoBaH-
Hble BBOZbl, paccyMTaHHble Ha NOAKMoYeHWe kabenei Unm ropoLLaHroB.

Beixoa F1
Buixon F2
Mutanwne £12B

LIN

I+1+1+

Te—T

X MnombGa ¢
o NOBepuTEna

Puc. 2 — MopxkntoyeHne BHELLHNX NpubopoB
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4.2 YucnonmmnynbCHbIe BbIXOAbl

YncnommnyrbcHble curHansl  opmMmUpytoTcs +

Ha NMACCUBHOM BbIXOAE, npeacraBneHHOM —»

OTKPbITbIM KOMIIEKTOPOM (CM. puC. 3). —»> N F1 (F2)
dopma curHana — npsIMoyroribHasi. -
MakcmumanbHas BbixogHasa yactota 500 Iy, Uk> max= 30B
MakcumarnbHas AnuTensHocTb Mnynbca 0,1 c. Imax =5mA
O6a Bbixoaa (F1 1 F2) HesaBuCUMBI, HO ume- PC. 3 — Cxema BeIxoAHOrO kackaaa

0T OELU,MW BEC nMmnyrnbca. 4YMcrnonmMmnyrnbCHOro Bbixoda

3HayeHns BecoB umnynscos (BW), yctaHaBnnBaembix MO yMOMYaHWIO Npu BbIMyCKe,
npueegeHs! B Tabn. 4.1.

Tabnuvua 4.1 — Bec nmnynsca no yMon4aHuio

Tun PC PC20-x | PC32-x |PC40-x| PC50-x |PC65-x| PC80-x |PC100-x | PC150-x

BW, n/umn 0,25 0,5 1,0 1,25 2,5 5 5 10

YUncnommnyrbCHble BbIXOAbl UMEHT HECKOIBbKO PEXUMOB paboThl. Kaxabli U3 BbIXO-
[0B HacCTpauBaeTCs HE3aBUCUMMO ApYr OT Apyra.

HaCTpOI7IKa PEXMNMOB BbIXOA0B BbINONMHAETCA Npon3soanTenem Unm cepBuc-UueHTpom
B COOTBETCTBUU C KapTOVI 3akKkasa.

Pexvmbl YncnommnynbCHbIX BbIXOAOB NPeAcTaBneHsl B Tabnuue 4.2.
Tabnuua 4.2 — Pexuvmbl paboTbl YACIOMMNYILCHBIX BbIXOA0B pacxogoMepa

Ne Pexum paboTbl Bbixoga NHavkauus XapakTtepucTuka Bbixoga
N A Feoix, I
0 PeBepCHbIit pexum IE' . il
(npsiMoiA curHan) ﬁ."é@.‘i‘.‘.n
OF | MX MX| OF
1 PeBepcHbIn pexum m
- I .
MHBEPCHbIN cUrHan >
( P ) Qmake Qo 0400 +0make Q
" A Feoix, My
5 3MepeHue NpsAMOoro NoToka El e ﬁmm
(npsimon curHan) WauepeHiA
MX| OF
3 M3mepeHune npsimoro notoka :l
(MHBEpCHBIV curHan) S >
Omakc  -Qo Y+ +Qmak
NamepeHne obpaTHOro notoka 4 Feerx, Ty
4 g - Fmake
(npsiMoi curHan) “3.%32%
OF | MX
5 M3amepeHne obpaTHOro notoka m |
(nHBepCHBIN curHan) ' N >
Qumakc - + +Qmak
KOMﬂapaTOp A COCTOSIHUSA BbIX0Aa EXUM BbIX0A3|
6 - @ —1 o—/l—o o—1To
(npsimon curHan) 3 Izl
TekyLmin pacxog,
Komnapatop n
7 : 7 = R
(MHBEpPCHbIi CUrHas) —. 1o \counaparopa m}t
Hert owmbok ' EcTb owmbkm
8 Q) 6 o m namepeHmn = namepeHumn
1
nar owmbKn namepeHui i i ¢
1 »
»
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4.3 WuHpukaTtop

Pacxogomep umeet rpacmyeckmin KK nHgukatop ans otobpaxeHus pesynbTaToB
N3MEPEHUI 1 ONArHOCTUKM, a Takke CnyXebHOM n HacTpoeYHon nHdopmMaumm.

[aHHble npeacTaBnalTCs Ha 4-X NOCnefoBaTENbHO CMEHAEMbIX 3KpaHax (puc. 4).

3 T i m3 Tekywuit
199.3455- | pacon 199.345 % | packon
Bpewmst HapaboTku, 4 | (B 748 yac @ Koa Pexxum Bbixoga F1 | Bbix 1 <= Koa
Hapa6otka ¢ owwmbkoit, 4 [ 15 2 yac oLmGKm Pexum Bbixona F2 | BbIx 2 4= OLLNGKK
Mpsmoit o6bem, M3 | 234567.891 m3 Bec umnyneca, n/umn | Bec umn 5.0000n
O6patHbiit o6bem, m3 | € 12345678.901 m3 Cepuittblii Homep | No: 12345
OkpaH 1 OKpaH 2
3 Te " m3 Tekywymn
199.345. | pacon 199.345 %= | packon
Kanwbp. koacdpuumert A | A: 1.00748 Koa Howmep sepcvm MO | MB: 3.12 & Kon
Kanubp. koachdpuumerT B | B: 0.00561 OwnBKM  KomtponbHas cymma MO | KC: 4F51 oLmbKm
Texywee spemsi | (5 15:27 05.10.2012 Tun pacxopomepa | PC100-140-A
(TOMBKO NPU HAMMYUN YacoB Cepwiibii Homep | No: 12345
peansHoro Bp! )

OkpaH 3 OkpaH 4
Puc. 4 — Copepxunmoe NHPOPMaLMOHHBIX S3KPaHOB

4.4 Cwuncrema gnarHoCTUKuU

B npouecce paboTbl pacxogoMep KOHTPOSIMPYET COCTOSIHUE U3MEPSIeMOii cpefbl U
paboTOCNOCOBHOCTE MEKTPOHHON CXeMbI. [Py BbISIBIIEHWI HELITATHBIX CUTYauuii dop-
MUPYeTCa KOA, OLUMGKM, KOTOPbLIN 3amnvcbiBaeTCs B apXuBbl CODLITUI U apXmBbl 13Mepe-
HUIA, @ Takke oToGpaXalTca Ha uHOMKaTope.

PasnuyatoTca 2 Tuna HelwTaTHbIX CUTyaumnm:

— OLMBKM, NpY KOTOPBIX HEBO3MOXHO M3MEPUTL TEKYLLMIA pacxod. Tun owmnbkm otobpa-
XaeTcs Ha MHAOMKaTope BMECTO 3HauyeHus Tekyllero pacxoda v aybnupyetcs umMpoBbiM
3HaYEHNEM B TPEYTOMnbHYKE.

Mpy owmbkax Ha MMNYNECHOM BbIXOAE (POPMUPYETCA CUrHarn, KOTopbIn MaeHTUULMpY-
eTcd TennosbluncnnTenem TB7 kak HemcnpaBHOCTbL pacxogomepa.

Mpy Hanuuum owMBoK pacxogomep criedyeT OTNPaBUTb B PEMOHT.

— npeaynpexaeHUs, Npu KOTOPbIX PacxXofoMep M3MepsieT pacxof, Ho creayet
YCTPaHUTb BbISIBNIEHHbIE 3aMeYaHust.

Kogbl npegynpexaeHuin:

— MNpnbGop B pexnme KanmbpoBku A h HeI'IpOBOLlﬂLLiVIVI Haner Ha
anekTpoaax

—YacroTa Gonblue MakCcnmMmyma

b

— OTcyTcTBME BOAbI B TPYGONpOBOAE.

MpenynpexaeHve ayénupyeTtcs
— Pacxop 6orblue Makcmyma Haanmcslo «MYCTO» Ha

*
— OCTaHOBKa 4acoB peanbHOoro nHAMKaTope.
BpeMeHu *

* OWNBKM MHANUMpPYOTCS ToNnbKko B Bepcumn MO 3.12
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4.5 WHtepdencol

Pacxogomep nogknoyaeTcs K BHELWHUM YCTPOMCTBaM Yepes BHELLHWE afjanTepsbl.

Apantepsbl kpenatcs Ha DIN-pe
"abapuTtbl agantepa npuseaeH

ApanTtepbl obecrneunBaloT CBSA3b C BHELLUHVMMMU ycTpon-

MKy .
bl Ha puc. 5.

cTBamu no nHtepdericam RS-232 unn Ethernet.
Apantep Ethernet umeert 2 kaHana.

MpoTokonbl o6meHa:

— Modbus ASCII npu paboTe ¢ agantepom RS232;
— ModBus TCP npu pa6ote ¢ agantepom Ethernet.

CkopocTb nepegayn gaHHbix 19200 kouT/c.

[MutaHne apganTepoB OcCyLlecTBAsSeTCA OT ©6nokoB nu-

TaHUA pacxXxoaoMepoB.

Pwuc. 5 — BHelwnun Bug

CxeMbl MOAKIIOYEHUS] afanTepoB UHTepdeiica npuee-

OeHbl Ha puc. 6 n 7.

Boixop F1
Boixon F2
ni +12B

Murepdnoy PC

-12V I 12V

Enox nutauua

—

Puc. 6 — Cxema nogkrntoveHust agantepa RS-232

Boixon F1 3
k
Buixop F2 [

)
Muranne £128 |l

1}
}l
(Gl

LIN

Murtepdnoy PC

aganTepa
% Ha NK ~ oM w
06| o6 | &
2075 or 2|
30 o3| ©
o 08 =
L l40 8 o4| &
o 09 09 | &
S lee=> Y
1]
=
B % Ha mogem %)
8] " os ° =
a |20 2| R
70 7 e
3cac 3|
40 e | E
09) e94 | =
50 o5
" T~
i Buixop F1
i Beixop F2

Muranne £128
N

" ?I{auan A

MNurepdnoy

Ethernet 2

< ] <] B

BB A

12V 12V — 12y 12V
Pacces
Bnok nurauua b m che e Bnok nutauua

MuTtepdhnoy PC

Ha MK
RJ45 RJ45
O O -

Puc. 7 — Cxema nogkntodyeHus agantepa Ethernet

MpumeyaHne B crnyvae nopkmoveHus k agantepy Ethernet opgHoro pacxogomepa
nogkntoyeHne TOJNbKO k kaHany A.
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4.6 ToKoBbIN BbIXoz

TOKOBBIM BbIXOA C CUFHANOM MOCTOSIHHOro Toka oT 4 0o 20 MA, NponopLMOHanbHbIf
TeKyLLeMy pacxoqy, peanunsyeTcs vyepes BHelHu agantep AOM-1-0(1).

Apantep nopknodaeTcs Kk pacxogomepy no uHtepdency LIN. ConpotueneHune
Harpysku He 6onee 200 Om.

Mutanua agantepa AQW-1-0(1) ocywecTenseTcs oT 6110ka NUTaHUs pacxogomMepa.

Cxema noakno4eHus aganTtepa npueegeHa Ha puc. 8.

(@]

o
>
[e]

E -

€ ToKoBHIi

£ out BbiX0A

C [ > "I

RHj ;

[N L

1 P-4

+12v il B-12v BTN !

© AON1-0
- - - - -
OUT P2 P1 V2 W1
- = =E = -
-12 12 LIN -12 +12

A5 TEPMOTPOHMK
- o
ofesnjo
Puc. 8 — Cxema noakntoveHus Tokooro agantepa k MNutepcnoy PC

Mepen BBOAOM apanTepa B 3KcnyaTaumi Heobxoaumo ¢ nomowbio MO «AOU
KoHdpurypaTop» ycTaHOBUTL BEPXHUIA U HWXKHUIA Npeaenbl pacXo4oB AJ1 TOKOBOrO Bbl-
xoga (Gmax n Gmin).

[nsa paspelleHns U3MeHeHUn NapaMeTpPOB HAaCTPOMKK criedyeT HaxaTb Ha BpeMSl He
MeHee 1 ¢ Ha KHOMKY A0CTYyna, HaxXOAsILLyCs BHYTPWU kopnyca aganTtepa (CM. puc. .

Bnok nutaHus

= b

Puc. 9 — Cxema noaknoveHus TokoBoro agantepa k MNutepdnoy PC

Mopsgok paboTsl ¢ MO «AOW KoHdurypatop» npvBegeH B onvcaHWn NporpaMmmbl,
[OCTYNHOM Ans ckaymBaHus ¢ cavita 3AO « TEPMOTPOHUK» www.termotronic.ru.
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4.7 ApxuBbl

I'ny6MHa apXnBOB B 3aBUCUMOCTU OT BEPCUKN BCTPOEHHOIO MO cocTaBnseT:

Tun apxuea nybvHa apxuBoB, 3anucu
no 3.07 Mo 3.12
MWHYTHbIV 64 1024 (17 yacoB)
YacoBom 1683 (70 cyToK) 2048 (85 cyTokK)
CyTOYHbIN 365 512

PesyrnbTaTbl M3MEPEHUIT B apX1Bax MPUBSA3LIBAIOTCS K MOKa3aHUSIM YacoB pearibHoro Bpe-
MeHM (YCTaHaBMM1BAKOTCS MO OTAENBHOMY 3aKasy) Ui KO BPeEMEHM HapaboTku pacxodoMepa.

[MnTaHWe yacoB peanbHOro BPEMEHW MpW OTCYTCTBUM CETEBOrO HampsiKeHUs Ocy-
LLIECTBNSIETCS OT BCTPOEHHON NUTUEBOW GaTapew.

BHUMAHME! Cpok xpaHeHus pacxogoMepa C Yacamu pearnibHoro BpeMeHu He Gonee
6 MecsiLeB OT AaTbl NOBEPKMU.

ApXuBHbIE AaHHbIE 3aNMCbIBalOTCSA B KOHLE KaXXAOro OTYETHOro MHTepBana.
CTpyKTypa apXxuBHbIX 3anucemu:

— BpemeHHas meTka 3anvcy (Bpemsi) (TonbKo Npy HanmvymMm 4acoB pearnbHOro BpEMEHW);
— CymmapHoe Bpemsi HapaboTku (Hapab.);

— HakonneHHbI 06bem B npsiMom HanpasnexHuu (V+);

— HakonneHHbih 06bem B o6paTtHom HanpasneHum (V-);

— Owunbkn n3amepeHun Ha ot4yeTHOM uHTepBane (Ownbkn);

— CymmapHoe Bpemsi HapaboTku ¢ owmbkon (Hapab. npu ow.);

— MuHuManeHbIN pacxos Ha OTYETHOM MHTepBane (Gmin);

— MakcumaneHbIn pacxos Ha oT4eTHOM uHTepBane (Gmax).

[Mpumep apxvBHON 3anvcK NpuBegeH B Tabnuue.

Ne Bpems Hapas. V+ M3 V- M3 |Ownbkn Hapa6. | Gmin, | Gmax,
npyow.| M3/M M3/4

22.02.2012 | 183u: 19
28 2314 O |230469,774/ 1013517 | MX | o' | 2,341 | 2,344

3HauyeHns kogoB owmbok onvcaHbl B N. 4.4 Cuctema anarHocTuku. MNpu kanubpoBke
pacxogoMepa B 4acOBOW WM CYTOYHbIN apXuBbl JOMOMHUTENBHO 3anMChiBaOTCA NPU3HaK
N3MeHeHUs1 kanubpoBok (3HadyeHne WC B ctonbue Owmnbku).

BoccTaHoBneHue 3anuceit apxXMBOB NpUY OTKITHOYEHUU NMUTAHUA U KOPPEKLMK YacoB.

[Mpy oTKMIOYEeHUN MUTaHWA Ha rpaHuLe Yaca, B 4YaCOBOW apXxuB 3anucbiBaeTcs Mo-
crnefHsas OO0 OTKMIOYEHWS NUTAaHUS KOMUS MUHYTHOM 3anucuy. MNpu 3TomM YacoBast 3anuchb
OyneT umeTb BPEMEHHYIO METKY, YTO M MUHYTHas 3anucb. HoBas yacosas 3anucb Co-
nposoxpaaetcs cdnarom RR (BOCCTaHOBMNEHHasA 3anu1chb).

lMepBas wTaTtHas 3anncb 4YacoBOro apxvBa (NOcrne OTKMYeHUs nutaHus) Gyget
umeTb donar FR (nepBas 3an1cb nocne BKINIOYEHUS).

[Mpy OTKNIOYEHUN MMTaHWA BHYTPW Yaca, HoBasi Yacosas 3anucb He dopmupyetcs. B
3TOM Crlyyae nepsas LWTaTHas 3anucb 4acoBoro apxvea bydeT umeTb dnarm FR (nep-
Bas 3anucb nocne BKMoYeHns) n RR (BOCCTaHOBMEHHAs 3anMuch).

[lna cyToYHOro apxvea NPUMEHSIETCSA TOT Xe anropuTM, TOMbKO BOCCTAHOBMEHNE 3a-
nMcev NPpoM3BOAMTCS MO YaCOBOMY apXuBy.

MopokntoueHne pacxodoMepa K KOMMbITEPY OCYLLIECTBMSETCS Yepe3 BHeELWWHMe aaan-
Tepbl MHTEPdeica (cm. n. 4.5). YUTeHne apxvMBOB NPOU3BOAUTCS C MOMOLLbIO NPOrpaMMbl
«ApxunBaTtopy, [OCTYMNHOM ans ckaymBaHusA c canTta
3A0 «TEPMOTPOHWK» www.termotronic.ru.
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5 3awwuTta ot HeCaHKUMOHNPOBAHHOIO BMellaTenbCTBa

[0ns npegoTtBpalleHnss HeCaHKLUMOHNMPOBAHHOIO BMeLlaTenbCcTBa B pa60Ty pacxono-
MepoB npeayCcMoTpeHbl cneaywine suabl 3alnTbl:

e 3alMTa OT M3MEHEHWA METPONOrMYECKUX XapaKTEpPUCTVMK M BMeluaTenbcTBa B
3MEKTPOHHbIA MOAYIb.

BbinonHaeTca HaHeceHneM oTTUCKA Knenma rocnoBeputens Ha MacTuke B Yallkax Ha

i

Mnom6a
nosepuTens

Puc. 10 — MecTa ycTaHoBkM nNnoM6 noeeputens
e 3alMTa OT OTKIIOYEHUS COEANHUTENBHBIX NMHUIA N AEMOHTaxa pacxogomepa.

Ob6ecneunBaeTcsa NMomMbMpoBaHMEM Pacxo4oMepPOB HAaBECHOW MIoMOoW MHCeKTopa
cHabxatowen opraHmsaumm (puc 11). MecTo ycTaHOBKM Nnombbl onpegensieTcs KOH-
CTPYKTMBHbBIM UCMONTHEHNEM KOpryCca 3N1eKTPOHHOro 6roka.

[~

Puc. 11 — MecTa ycTaHOBKM NNoMObl MHCNEKTopa

3awmTa oT gEMOHTaxa pacxoaomepoB obecneunBaeTcs I'IJ'IOM6VIDOBaHVIeM KpeneXxHbIX
ANIeEMEHTOB pacxogomMepa HaBeCHON nromoon MHCNEKTopa cHabxaroLLen opraHusauun.

C uenbio onepaTvBHOrO KOHTPOMS 3a BHECEHWEM M3MEHEHUN B HAaCTPOWKU U BCTPO-
eHHoe MO Ha nHaMKaTop BbIBOAUTCSA MHGIOPMALMsS O BECE UMMNYIbCa, PEXUMAXxX BbIXO-
noB (3kpaH 2, n. 4.3 lHgmkaTtop), a Takke BEepPCUst U KOHTPOsibHasi CymMa BCTPOEHHOIo
MO (3kpaH 4).

MeTponornyeckun 3Hauumble napameTpbl (BEC UMMynbCa, PeXuMbl BbIXOAOB U Ka-
NMBpoBOYHbIE KOIPDULIMEHTBI) 3aNMCbiBalOTCA B nacnopT npubopa.

Bce BHeceHHble B napaMeTpbl HACTPOWKM U3MEHEHUsT PUKCUPYIOTCS B HECTUPAEMOM
apxveBe cobbiTvi. B apxuBbl M3MEpPEHUIN 3anncbiBaeTCA NpU3HaK U3MEHeHW kannbpo-
BOK. YTeHne BCex apxvBOB NMPOU3BOAUTCH C MOMOLLbIO NporpaMMbl «ApxuBaTop», O0-
cTynHon Ans ckaumsanus ¢ canta 3AO « TEPMOTPOHUK».
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6 YkaszaHue mep 6e3onacHocCTH

K paboTte ¢ pacxofomMepom [omnyckalTcsl nuua, M3yumBlumMe HacTosiee P u npo-
WeALne VHCTPYKTaX Mo TexHUke 6e30nacHOCTM B COOTBETCTBUM C AEUCTBYHOLLMMU Ha
NPeanpUATUM UHCTPYKLUAMU.

Mo cnocoby 3almTbl OT NOPAKEHMS ANEKTPUHECKUM TOKOM PACXOJOMEpP OTHOCUTCS K
knaccy Il no FTOCT 12.2.007.0.

3anpellaeTcs aKkcnnyaTauusi pacxo4oOMepPOB C NMOBPEXAEHUSIMU, KOTOPbIE MOTYT Bbl-
3BaTb HapyLUeHe repMeTUYHOCTM Kopryca Unu ero cCoeguHeHui ¢ TpybonpoBoaoMm.

anICOG,D,VIHeHVIe n oTcoeaunHeHne pacxogomepoB OT MarmcrTpanu, noasoAsLLen ns-
MepsdaemMyto cpeny, A0MKHO Nponu3BoaNTLCA NMPU NOSTHOM OTCYTCTBUU OaBNEHUA B pr60-
nposoAe N OTKINOYEHHOM HanpsXeHUn NuTaHuA.

BHUMAHUE! He ponyckaeTcsi akcnnyaTauusi pacxogomMepoB BO B3pblBoonac-
HbIX NOMeLLEeHUsAX.

7 YcTaHOBKa M MOHTax

MoHTaX 1 nogkioYeHne pacxofoMepPOB OCYLLECTBIISIETCA B COOTBETCTBUWN C OOKYMEH-
Tom «Pacxogomepbl anektpomarHuTHble Mutepdonoy PC. MHCTpYKUMS NO MOHTaXY».

PacxogomMepbl Heo6xoAMMOo pacronaraTb B YacTu TpyGonpoBoda, rae nynbcauum um
3aBUXPEHUS MUHUMAaTbHbIE. MpyK ycTaHOBKe HEOOX0AMMO obecneyunTb NPSIMOSTMHEHbIE
yyacTku TpybonpoBoda [0 M NOcre pacXxoaoMepPOB.

TpeboBaHWsi K ANUHE NPSIMbIX Y4aCTKOB NpuBEAEHbI B npunoxeHun b. Ha npsmbix
yyacTkax, He [OIKHO OblTb HUKaKUX YCTPOWCTB UMW 3IEMEHTOB, BbI3bIBAOLLMX UCKaXe-
HWe NOTOKa XWUAKOCTW.

8 TMNoprotoBkKa K paboTe

Mepen Havanom paboTbl NPOBEPWTL MPaBWUMBLHOCTb MOHTaXa npeobpasoBaTtens u
€ro 3MNeKTPUYECKMX Lenen.

Mpu paGoTe co BTOPUYHLIMU NPUGOpPamMmM yCTaHOBUTb BEC UMMYNbCa, PaBHbIA 3HaYe-
HUIO Beca MMMNynbca B pacxoaomepe.

MpoBeputb paboTocnocobHOCTb pacxogomepa, AN Yero BbINOMHWTL criegyoLlmne
onepauuu:

e 3anonHutb LY pacxogomepa HENoABWKHOW CPedon U NpoBEpUTb repMETUYHOCTb
€ro coeAnHeHus ¢ TpybonpoBoAOM MO OTCYTCTBUIO MOATEKAHWIA, Kanenb U T.M.;

e BKIIOYNTb HANPSKEHWE MUTaHWS;
obecneunTb LUMPKYNsaumio cpeapl U yoeamuTbCs B HanMuMm BbIXOAHOMO curHana pac-
xoAomepa. KoHTponb curHana MOXeT OCYLLECTBMAATLCS MO BTOPUMHOMY U3Mepwu-
TenbHOMY NprBopy, n3mepsitoLLEeMy HYacToTy, NEPUOL NN KONNYECTBO MMMYbCOB.

CpaBHUTb NOKa3aHWsA TEKyLLEero pacxofa Ha MHAMKAToOpeE C NokasaHNsaMU BTOPUHHOTO
npubopa.
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9 TexHun4yeckoe obcnyxuBaHue

TexHuueckoe obCnyxuBaHWe MpW 3KCMnyaTauuv pacxofomepa BkIoyaeT B cebs
NPOBEPKY:

e COCTOSHHYSI 3TIEKTPUYECKOrO COEAMHEHS KOpnyca pacxofoMepa v TpybonpoBoza;

e TEepMETUYHOCTU COEAUHEHMUs pacxofomepa ¢ TpyGonpoBoaoM.

YKasaHHble onepaunn pekoMeHOyeTCA BbINOJIHATb HEe peXe ABYX pa3 B Mecsl,.

Ecnu B 3aMepsiemMoi cpefie BO3MOXHO BbiNafeHVe ocafka, To pacxogoMep Heobxo-
OVIMO NEepUOAMYECKM NMPOMbIBaTb C LIENbi0 YCTPAHEHWUST OTIIOKEHMWIA. pu 3TOM Henb3s
JonyckaTb MeXaHUYeCKUX NMOoBPeXAeHUi BHYTpeHHel nosepxHocT MY pacxodomepa v
€ro 3/1eKTPOAOB.

TexHnyeckoe 06CJ'Iy)KVIBaHVIe npu XpaHeHuUn BKI4aeT B cebs y4qyeT BpeMeHU XpaHe-
HUs1 U cobrniroaerHne npaBun XxpaHeHuA.

MoBepka npoussognTtcs 1 pa3 B 4 roga B COOTBETCTBUM C MeTOAUKON nosepku M1
2550-0160-2011 «Pacxomomepbl anektpomarHuTHble «lMutepcdnoy PC». MeTtogumka no-
BEPKM»

lMpu 3KCNOPTHBLIX MOCTaBKax MEXNOBEPOYHbLIN WHTEpBan onpeaenseT crpaHa-
nmnopTep.

Mepen nposegeHMeM NOBEPKU BHYTPEHHAS MOBEPXHOCTb U3MEPUTENBHOrO yyacTtka
pacxofomepa fomxkHa ObiTb oumlieHa OT TOoKonpoBoAdALWero ocagka 6e3 npumeHeHus
abpasuBHbix maTepuanos. NMpn atom ocoboe BHMUMaHWe cnegyeTt obpaTuTb Ha Hedony-
CTUMOCTb NOBPEXAEHNS MOBEPXHOCTUN 3NEKTPOAOB.

10 Bo3MOXHble HeMCNpPaBHOCTU U CNOCOOLI UX YCTPaHeHUA

10.1. Bo3MOXHble HEMCMPABHOCTM pacxogomepa U crnocobbl MX yCTpaHeHWs npuse-
[eHbl B Tabnuue 6.

Tabnuua 6
BHelwHee nposiBneHne
BeposiTHas npuuunHa Cnocob ycTpaHeHus
HENCNPaBHOCTH
Mpw BKMtoYeHUM NUTaHusi| HeT HanpsikeHus NnuTaHus Ha | MpoBepuTb Hanuuve nNuTa-
OTCYTCTBYET CBEYEHUNE pacxogomepe HUS
uHaukaTopa
XaoTu4Hble nokasaHus | [Mnoxoe anekTpuyeckoe coeamHe- MpoBepuTb coeanHeHue,
pacxoga (o6bema) HWe Kopnyca 1 TpyGonposoaa YCTPaHWTb HEMCNPABHOCTb.
"a3oBble Ny3bipy B UI3MEPSIEMON | YCTpaHWUTL Hannume rasa B
cpene cpene
#ABHOe HecooTBeTcTBME | HEenonHoe 3anonHenue UNY uns- BanonHute NY cpepom
CUrHaroB pacxogomepa MepsieMol cpefon
nsamepsiemomy pacxogy | OTnoxeHue ocagka Ha BHYT- [ OUMCTUTb BHYTPEHHIO No-
(obbEMY) peHHen nosepxHoctu NY BepxHoCTb NY.
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11 MapkupoBKka

MapkvpoBka pacxofomepa HaHOCUTCS Ha SMEKTPOHHbIN 60K U COAEPXUT Crneayro-
LLLYI0 MHdOpMaLMO:

o  (PMPMEHHBIN 3HaK N3roTOBUTENS U 3HAK YTBEPXAEHWUS TUNa;

e yCroBHOe 0603HaYeHne pacxoaoMepa;

e MakcumanbHble pabouve 3HauYeHus faBreHns u TemnepaTypbl;

Ha aTukeTKke Ha Kopnyce NpOTOYHOM YacTu

e [JvamMeTp YCNOBHOMO NPOXoAa, Kacc, 3aBOACKON HOMEp;

e CTpersnka, ANns yKka3aHusl HanpasrieHusi NPSMOro NoToka n3mepsieMon cpebl.

12 MNMpaBuna xpaHeHUA N TPaHCNOPTUPOBaAHUSA

XpaHeHue pacxodOoMepoB OCYLLECTBISIETCS B 3aBOACKOM Tape B CKMafcKUX nome-
LLEHUAX MPY OTCYTCTBUM B HUX MbiNW, NapoB KUCIMOT U LENoyei, arpecCcUBHbIX rasos,
BbI3bIBAIOLLMX KOPPO3MIO, B COOTBETCTBUN C YCIOBUAMM XpaHeHus 1 no TOCT 15150.

TpaHcnopTMpoBaHMe pacxo4oOMEPOB MOXET OCYLLECTBATLCA BCEMU BUOAMU TpaHC-
nopTa, B TOM 4Yucrie Bo3ayLHbIM B repMeTU3npoBaHHbIX OTCEKax.

MpenenbHble yCroBUs TPAHCNIOPTUPOBAHUS:

TemnepaTtypa OKPYXKaIOLLETO BO3OYXA «....vvveervreeesireeens oT MuHyc 25 go nntoc 55 °C;
OTHOCUTENbHAsi BNAaXXHOCTb Bo3dyxa npu Temnepatype 35 °C ........ He 6onee 95 %;
amnnuTyga Bubpauum npu yactote A0 1055 Mu..vvvveeeeee i, He 6onee 0,35 mMm.

Bo Bpemsi TpaHCMOPTUPOBAaHUS M MOTPY304HO-Pa3rpy30YHbIX PaboT Tapa He OOorkHa
noABepraTbCsa PeskM yaapam 1 nNpsiMoMy BO3AenCTBUIO aTMOCHEPHBIX OCAAKOB U MNbInu.
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PykoBOACTBO MO 3KCMyaTaumm
MpunoxeHune A — NaGapuTHbIe pa3mepbl pacxogoMepoB
(cnpaBoyHoe)
WcnonHenue «caHABUY»
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40 145 200 250 4 18 5,5
65 180 200 310 4 18 10,0
80 195 200 310 4 18 10,6
100 215 250 320 8 18 13,1
150 300 3283 500 8 26 33,6
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MpunoxeHne b — TpeboBaHUA K ANMIMHE NPAMbIX

Yy4aCTKOB
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