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BHUMAHMUE !
Mpu npoBegeHUN INEKTPOCBaAPOYHbIX paboT Ha mecTe
aKcnnyartauum npeobpasoBaTenien He gonycKaeTcs:

e Hanunuue Ha lNutepdnoy PC HanpsxxeHusa nuTaHus;
e MpoTekaHue Yyepes Npubop cBapo4HOro ToKa.
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BBegeHune

HacTosiee pykoBOACTBO MO 3KCMyaTauum npegHa3HayeHo Asis 03HaKOMIIEHWS C NPUH-
LMMNom paBoTbl, YCTPOMCTBOM M KOHCTPYKLMEN PacXOAOMEPOB 3MEKTPOMarHUTHbIX Mutep-
oy PC (B farnbHeiiem — pacXxofoMepbl) C LENbO UX MPaBUTBHOM SKCnTyaTaum.

1 HasHa4yeHue u o6nacTb NPpUMeHeHMUs

Pacxofomepbl npegHasHaveHbl Ans U3MepeHuin oGbemMHOro pacxoga M obbema
3MEeKTPONPOBOAALLMX XKUAKOCTEN, NpoTeKatoLmx no Tpybonposoay.

Pacxogomepbl MOTyT NPUMEHATLCA Ha obbekTax TennoaHepreTn4eCckoro KomMmnriekca,
Ha NPOMbILUNEHHbIX NpeanpuAaATUAax U B XUIMNLWHO-KOMMYHaIIbHOM X0391CTBE.

Pacxogomepbl obecneumsatoT cnegyowmne QyHKUNOHANbHbIE BO3MOXHOCTU:

oTOOpaXkeHVe pe3ynbTaToB U3MEPEHNIA MOCPEeACTBOM BCTPOEHHOTO MHAUKATOPA;
HakonmneHue 3HavyeHun o6 bLEMOB NO pesynbTaTaMm U3MepPEeHUNn;

npeacTaBneHne pe3ynbTaTtoB U3MEPEHU U ANarHOCTUYECKOW MHdOopMauuM Ha
BHELLHMEe yCTPOMCTBa NOCPEACTBOM YHUMULMPOBAHHBIX BbIXOAHbIX CUFHAMOB.

Pacxogomepbl umetoT cnegyrwuimne BbIXo4Hble CUrHanbI:

ABa UMMYNbCHBIX curHana, popMmpyemblX AUCKPETHBIM U3MEHEHNEM CONPOTUB-
NeHns BbIXO4HON Lienu;

uncposor curHan LIN Hecywmn nHcopmMaumio o pesynbtatax usMepeHun n gna-
THOCTUKM.

Pacxo,qomepbl MMEKT UCNOJTHEHUA, OTNn4atloLnecsa:

anameTpom ycrnosHoro npoxoga (DN);

Knaccom, onpegensowmum guanasoH npeobpasoBaHust pacxoga, B KOTOPOM HOp-
MUpOBaHa NorpeLlHOCTb U3MEPEHMUIA;

KOHCTPYKTVMBHbIM UCMOMHEHVEM, ONpeaensowmmM cnocob noacoeamHeHust K Tpy-
6onpoBoay (hnaHUEBbIN UMK «CIHABUYY);

AnanasoHOM W3MEpPEHUI pacxoda Npuv OOHOM M TOM XXe AMaMeTpe YCIOBHOrO
npoxopa (Qmax).

Mo oTaensHOMY 3aKady MOXET ycTaHaBnmBaTbcsA 6rok apxuBauum ¢ Yyacamu pearsb-
HOrO BPEMEHU.

YcnoBHoe 0603HaveHne pacxogomepa npu 3akase:
Pacxogomep lMutepdnoy:

YcrnosHbivi anameTp (DN)

Makc. pacxoa (Qmax, M3/Ll)
‘ Krnacc Brok apxvBaumm
| |
PC50-72 A - 0 |
| | | |
] 12 I 0 - HeT I
20
6 I 1- eCTbI
15
72
36
80 90
[ | [120
280
| 150 | [ 630
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2 TexHU4ecKue XxapaKTepUCTUKN

2.1 dkcnnyaTauuoOHHbIe XapaKTepPUCTUKU
2.1.1 Mapamempsbi usmepsiemoli cpedbi

YaenbHast 9NEKTPONMPOBOOHOCTD ......cuuvveeieraeeaaaiiieeeaaeeeaannnneeeaaaaans o 1073 no 10 Cwm/wm;
HenTpanbHOCTL NO OTHOLLEHUIO K POPTPOHY U HEPXKaBEIOLLEN CTanu;
TemnepaTtypa N3MEPAEMOMN CPEODBI ......vvveirirreeeeirererireeee e e eieee e ot 0 go 150 °C;
Pabouee naBneHue namepsaemon cpefbl, HE BOMEE.........ocvvvuviieeieeeeeiiiiieee. 1,6 Mla;
2.1.2 Pa6bo4ue ycrnosus aKcniayamayuu
TemnepaTypa OKPY>KAOLLETO BO3AYXA ..eecvvrvrerureeeerinnenss oT muHyc 10 go nntoc 50 °C;
OTHOCHTenbHas BNaxHoCTb Bo3dayxa npu 35 °C, He B6omnee..........cccvvevvveeeeinnen. 95 %;
ATMOCepHOE AaBNEHNE B ANANABOHE ....coeveeeiiiiiiiiaaaaaaaineeeeeass ot 84 go 106,7 klMa;
MepeMeHHOEe MarHNUTHOE MOME, HE BOMEE........cceeieiiiiiiiiiee et 40 Alwm;
MexaHunuyeckasn Bnbpauus yactoton 10+55 Ny ¢ amnnutygon cmewenmsa go 0,35 mw;
[TMOPABANYECKAS MPOUHOCTD ..eiiiiiiieieieieieieieeeaeeeeeaeaeaeaeaaaeaeaeaeaeaaaeaaaaaaaaaeaaaeaeaees 2,5 MMa;
CTENEHDb 3ALLUMTBI KOPITYCA ..vveeerniereeiniieeeaaieeeesaneeeeesnneeesnsneeesnnnees IP65 no TOCT 14254
BHMUMAHMUE! 3anpeliaetca akcnnyaTaumsa pacxogomepos Bo B3PbIBOOIMACHbIX
NMOMELLEHUAX.
2.1.3  3nekmpuyeckue napamempsi 6510ka NUMaHUs1 U3 KOMIJIeKma rnocmasku
HanpseHne ceT NEPEMEHHOIO TOKA .......c.vvveervveenrnneen HoMm. 220 B (~150...240 B);
MoLHOCTb, NOTpetnAeMas OT CETU, HE BOMEE ..........uvveeeeee et 5 BA;
BbIXOAHOE HAMPSIKEHME ....eeiiieeeiiiiiiiieeeeeeeiiiieieeaeeeeeiatteeeeaeesesnneaeeeeaeeeeannees 12 B #5%;

2.1.4 rabapumHbie pa3mepbl U Macca

FabapuTHble pa3mMepbl U Macca ykasaHbl B NpUnoxeHnn A.

2.1.5 [IMokazamenu HadexHocmu

CpeaHsisi HapaboTka Ha 0Tkas, He MeHee 80 000 y;
CPOK CIYXKOBI, HE MEHEE .......eieiitiieeeiiieeeeieee e steeeasttee e e et e e s nte e e e st eeeeneeeeennnes 12 ner.

2.2 MeTponoruyeckue xapakTepucTuku

OvameTpbl ycnoBHbix Nnpoxoaos (DN) 1 COOTBETCTBYOLLME 3HAYEHUSI PAacXodoB B 3a-
BMCMMOCTHM OT Knacca, npusefeHbl B Tabn. 2.1. 3Ha4eHns Noporos YyBCTBUTENBHOCTN —
B Tabn. 2.2.

Mpenensl fonyckaemMon OTHOCUTENbHOW MOrPeLIHOCTM NpU U3MEPEHUU pacxoda U
obbema (C NPUMEHEHNEM UMMYMBLCHOMO MU LUMAPOBOro curHana, no nokasaHusaMm Ha Tab-
110) HE MPEBLILAKT 3HAYEHUIA:

e +1 % B gnanasoHe uamepeHuin pacxoga ot Qt1 (BknountensHo) oo Qmax;

o + 2 % B gManasoHe namepeHunn pacxoga ot Qt2 no Qt1;

e +5 9% B gManasoHe namepenun pacxoga ot Qmin go Qt2.

Mpenensl gonyckaemMow OTHOCUTENbHOW MOrPELIHOCTU NPU U3MEPEHUN BPEMEHU HE
npesbiwatoT + 0,05 %.

EmMkocTb cueTymkoB o6bema go 99999999,999 M.

EmkocTb cyeTunka BpemeHn HapaboTtkmn 999999 yac.
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Tabnuua 2.1 —3Ha4yeHUs pacxoAoB NP NPSIMOM HanpaBfeHUU NOToKa U3MepsieMoM

cpenbl, [M3lq]

Tun PC [KnacclQmax| Qtl | Qt2 | Qmin Tun PC  |KnacclQmax| Qtl| Qt2 | Qmin
A 0,08 | 0,032 A 0,04 |1 0,016
PC20-12 | B 12 |0,12(0,048(0,0192 PC20-6 B 6 |0,06(0,024 10,0096
C 0,027(0,0192 C 0,0130,0096
A 0,2 | 0,08 A 0,1 | 0,04
PC32-30 | B 30 (0,3]0,12]0,048 PC32-15| B 15 |0,15f 0,06 | 0,024
C 0,067| 0,048 C 0,033| 0,024
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|0,14410,0576
C 0,16 |0,1152 C 0,08 [0,0576
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 4,2 | 1,68

PC150-630f B | 630 [6,3|2,52| 1,008

C 1,4 | 1,008

Mpn obpaTHOM (peBepCHOM) HamnpaBrieHUN MOTOKa M3MEPSIEMOW cpedbl 3HaYeHus
pacxofoB COOTBETCTBYHOT Knaccy A.

Tabnuvua 2.2 — 3HayeHuWs1 NOPOroB YyBCTBUTENBHOCTU Qo

o o o
© N 0 o © N < ® ™
el F |||l |a]|e

mee | 8|88 |8 |8|8|8|8|8|s
9|28 |2|8|5|T|0

o o o

Qo, [M3/4]|0,006 (0,012|0,015| 0,03 |0,036(0,072| 0,09 | 0,14 | 0,28 | 0,63
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2.3 ®YHKUMOHAaSIbHbIE XapaKTepPUCTUKHU
PaCXO,D,OMepr BCEX UCMOMHEHUN XPaHAT HaKonJjieHHble 3Ha4YeHnA 00bLEMOB B npaAMoOM U
06paTHOM HanpaBreHUsIX MOTOKA, BpeMeHU HapaboTkn U BpeMeHn paboThl C OLLMOKON.

Pacxogomepbl npy 3HaveHMn pacxoga MeHee rnopora YyBCTBUTENbHOCTY (Tabn. 2.2)
obecneymBaloT:

e 0OHyneHue nokasaHui pacxofa Ha UHAMKATOPE U MO MHTepdeNncy;

e OTCYTCTBWE BbIXOAHbIX MMMYIbCOB.

Pacxogomepbl Mpu OTCYTCTBUM HaMPSXXEHNUS MUTaHUS:

e COXPaHSAT HaKoMNNeHHble 3HaYeHns obbema 1 BpeMeHu HapaboTku;

e MpeKpaLlalT n3MepeHme BpeMeHn HapaboTkn. [UCKpeTHOCTb perncTpaumm Bpe-

MeHU HapaboTku coctaBnsieT 1 MuH.

Pacxopomepbl ¢ nomMoLbio uHTepdeica obecneunsatoT nepegady nsmepuTensHou,
apXVMBHON N AMarHOCTUYECKOW MHPOPMaLK Ha BHELLHEE YCTPOWCTBO.

[NoTepun faBneHns Ha pacxogomMepax NpuBeAeHbl B NPUNoXeHun B.

3 CocTaB uspgenusd
CocTaB n3genna n KOMnnekT NnoctaBky npmeeeHbl B Ta6nmu,e 3.1.

Tabnuua 3.1
HavmeHoBaHue 0O6o3HayeHne Kon-Bo [MpumeyaHne
o WcnonHeHne
Pacxogomep anekTpomMarHuTHbIN Mutepdnoy PC 1 COMMacHo 3akasy
PykoBoacTteo no akcnnyataumu | TPOH.407111.001 PO 1
Macnopt TPOH.407111.001 NC 1
MeToguka nosepku M 2550-0160-2011 1 3Kk3. npw rpynnoBom
MHCTPYKUNS NO MOHTaXy TPOH.407111.001 UM nocTaBKe
Bnok nutaHua 1
Mpoknagka OCT 15180-86 2

4 YcTpOMCTBO M NpUHUMN paboThl

4.1 KOHCTpPYKUMUA U NPUHLMN paboTbl

MpVHUMN OeCTBMS pacxodoMepoB OCHOBaH Ha SIBMEHWU UHOYLUMPOBAHUS 3MEKTPOABU-
xywier cunbl (3C) B ABMXKYLLEMCS B MarHUTHOM MNore NpoBOAHUKa — M3MepsieMoil cpese.

Wuayumnpyemas 3C, 3HayeHne KOTOPOW NPONOPLMOHANnbHO pacxody (CKOpoCTH) m3-
MepsieMoW cpefbl, BOCMIPUHUMAETCS dNeKTpodamy M NocTynaeT Ha SNEKTPOHHBIA 6ok
npeobpa3oBaHnsi, BbINMOMHSIOWMNIA 00paboTKy curHana B COOTBETCTBUM C YCTAHOBIIEH-
HbIMW anropuTMamu.

Pacxogomepbl COCTOAT M3 uamepuTenbHoro ydactka (MY), anektpoHHoro 6noka (3b)
1 BHeLUHero (BbIHOCHOr0) aganTtepa.

WY npeactasnset cobon yTepoBaHHbIA 3aWMTHBIM MaTepranom OTpe3ok Tpybo-
NpoBOAA U3 HEMArHUTHOW CTarnu, 3akNiOYEHHbIN B KOXYX, 3alluLLaloLLnA SNEMEHTbI mar-
HUTHOW CMCTEMBI pacxogomepa.

Ob pacxogomepa BbINOSIHEH B rEpMETUYHOM Kopnyce, BHYTPU KOTOPOro pacnonoxe-
Hbl MeyaTHada nnata n 3NeMeHTbl NPUCOeOMHEHUA BHELUHUX Lenen. Ob cHabxeH vHau-
KaTopom, 0T06pa>Ka|ou.|,eM pesynbTaThbl M3MEpEHUI U guarHoctuku. Pacxogomep mmeet
OBa MMNyrnbCHbIX BbiXoAa, (bOpMI/IpyeMbIX ANCKPEeTHbIM M3MEeHEeHNeM COonpoTUBIEHUA
BbIXOOHOW Lenu npu NpoxoxaeHnn Yyepes pacxogomep 3agaHHoro obbema namepsieMon
cpenbl B OOHOM UK B ABYX HanpaBJieHUAX NOTOKa.
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Apantep obecneunBaeT (onpeaensieTcsl UCMONHEHWEM) nepefady uHdopmaumm o
pesynbTaTax usmMepeHun u gnarHoctuke Ha BHewHun MK no uHtepdencam RS232 nnu
Ethernet.

BHelwHui Bua pacxogomMepa v agantepos npedcTasneH Ha puc. 1.

Bug co cTopoHbl Hankatopa Bug co CTOpOHbI pasbema ApanTepsbl nHTEPGENCa
Puc. 1 — BHelwHnin B4 pacxogomepa n agantepos

MoaknioyeHe BHELHUX NPUGOPOB K pacxogoMepy NpPoM3BOAWMTCS C MOMOLLBHO Ka-
GenbHbIX NUHKIA cBsisn. BBoa kabeneit B 9B ocylecTBnsieTcs Yepes repMeTUsnpoBaH-
Hble BBOZbI, paccumTaHHble Ha NoaknoyeHne kabenei Unn rogpoLLNaHros.

Boixoa F1 :
Bbixoa F2 i
Mutanne £12B i
LIN
Mnomb6a
nosepurtens

Puc. 2 — MopgknioveHne BHELLHNX NpuGopoB
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4.2 YwucnonmnynbCHbIe BbIXOAbl
YucnommnyrbcHble  curHansl  QOpPMUPYHOTCS 47 >+
_>
-+ 7

Ha NMACCUBHOM BbIXOAE, npeacTtaBrneHHOM

OTKPbITbIM KOMMEeKTopoM (cM. puc. 3). X F1 (F2)
dopma curHana — npsAMoyrosibHas. > —
MakcmumanbHasa BbixogHasa Yactota 500 My, Uk3 max= 30B
MakcumanbsHast AnuTenbHoCTbL umnyrbca 0,1 c. Imax =5 mA
O6a Bbixoaa (F1 n F2) HesaBUCUMbI, HO UMe- Puc. 3 — Cxema BbIxo4HOrO kackaja

0T OELU‘MM BEC uMmnyrbca. YncnonmMmnyrnbCHOro Bbixoada

3HayeHns BECOB MMMNYNbCOB, YCTaHABNMBAEMbIX MO YMOMYaHUIO Npu BbinNycke, npuse-
OeHbl B Tabn. 4.1.
Tabnuua 4.1 — Bec nmnynsca no yMon4aHuio
Tun PC PC20-xx | PC32-xx | PC50-xx | PC80-xx [PC100-xx|PC150-xx
BW, n/umn 0,25 0,5 1,25 5 5 10

YncnommnynbCHble BbIXOAbl UMEIOT HECKOMBbKO PEXMMOB paboTbl. Kaxabii 13 BbIXO-
OOB HacTpavBaeTCcs He3aBUCUMO Apyr OT Apyra.

HaCTpOI7IKa PEXNMOB BbIXOA0B BbINOSTHAETCA npoun3soanTenem nnn cepBuUcC-UeHTpoMm
B COOTBETCTBUM C KAPTOM 3aKa3sa.

PexumMbl YncrnonMnynbCHbIX BbIXOLO0B NPeAcTaBneHbl B Tabnuue 4.2,
Tabnuua 4.2 — PexvMbl paboTbl Y4CNOUMMNYNbCHBIX BLIXOAOB pacxogomMepa

Neo Pexwum paboTbl Bbixoaa NHankauuns XapakTepucTuka Bbixoga
= A Fooix, T
0 PeBepCHbIit pexum IE' e AL
(npsiMon curHan) 4’:‘3225‘3.;.
OF | MX MX| OF
1 PeBepcHbIV pexum m
~ | -
[
(nHBEpCHBIN curHann) e 00 0400 +Omme Q
n A Feoix, My
2 3MepeHme NpsMoro noToka El TS Amm
(npsimon curHan) ysmepeHi
MX| OF
3 N3mepeHne npaMoro notoka :l
(MHBEpCHBI curHan) 5 >
—Qmakc -Qo ¥ +Qo +Qmakc Q
MamepeHne obpaTHOro noTtoka A Faex, Ty
4 g - Fmake
(npsimont curHan) M?JL:SS;%
OF | MX
5 MN3mepeHne obpaTHoro noTtoka ‘: !
o ; .
(MHBEpPCHBIN curHann) ot 00 0100 0w Q
KOMI'IapaTOp A CoCTOSIHUSA BbIX0Aa PexuM BbIX0A3|
6 < @ —1 o—/l—o o—1o @
(mpamon curHan) _
TekyLumin pacxog,
KomnapaTop n
7 : 7 S e
(MHBEPCHBIV CUrHar) —. 1o \counaparopa m:
Her owmbok | EcTb owmbru
8 d) 6 o m namepeH1n = namepeHun
1
nar oLmnbKn n3amMepeHui . i ¢
1 »
>
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4.3 WupukaTtop

Pacxogomep umeet rpacuyeckmin KK nHgukatop ons otobpaxeHus pesynbTaToB
V3MEPEHUI 1 ONArHOCTUKM, a TakkKe CnyXebHoW 1 HacTpoeYHON UHOPMaLnK.

[aHHble npeacTaBnaloTca Ha 4-X nocnefoBaTenbHO CMEHAEMbIX 3KpaHax (puc. 4).

m3 TekyLwmit m3 TekyLmi
199.345 = | pacion 199.345 55 | pacxon
Bpemsi HapaboTku, 4 | (5 748 yac @ Kon Pexxum Bbixoga F1 | Bbix 1 <= Koa
Hapa6otka ¢ owmbkon, u [ 15 2 yac ownGku Pexum Bbixopa F2 | Bbix 2 <= oLmbKm
Mpsmoit o6vem, M3 | P 234567.891 m3 Bec uvnyneca, n/umn | Bec umn 2.0000n
OBpatHbiii o6bem, m3 | € 12345678.901 M3 Cepuithbiit Homep | No: 12345
OkpaH 1 OKpaH 2
m3 TekyLuit m3 TekyLmn
199.345 1 | e 199.345 1 | Teus
Kanwbp. koachdpuumeHt A | A: 1.00748 Koa Howmep sepcvm MO | MB: 3.12 & Koa
Kanubp. koachpuumerT B | B: 0.00561 OwnBKM  KonTponbHas cymma MO | KC: 4F51 oLmbKm
Texywee spemsi | (5 15:27 05.10.2012 Tun pacxopomepa | PC100-140-A
(TONbKO NPU HANMYMK YacoB Cepiibiit Homep | No: 12345
peansHoro Bp! )
OkpaH 3 OkpaH 4

Puc. 4 — Cogepxunmoe nHOpMaLMOHHBIX 3KPaHOB

4.4 Cwucrema gnarHoCTUKuU

B npouecce paboTbl pacxogoMep KOHTPONMPYeT COCTOSIHUE U3MepsieMoW cpedbl U
paboTocnocoBHOCTb 3MEKTPOHHOM CXeMbl. [py BbIABNEHUM HewTaTHbIX cuTyauui dop-
MUpyeTCsa Ko OLIMOKM, KOTOPbLIN 3anncbiBaeTCs B apXvBbl COOLITUIA N apXuBbl U3Mepe-
HWUI, @ Takke OTOBpaKarTCa HA UHANKATOpE.

Pasnuuaiotca 2 Tuna HewTaTHbIX CUTyauuii:

— OLMOKM, NPU KOTOPbLIX HEBO3MOXHO M3MEPUTL TEKYLLMI pacxod. Tun owmnbkv otobpa-
XaeTcsl Ha MHOMKaTope BMECTO 3HayYeHus Tekyllero pacxoda u gybnupyetcs umdposbiv
3Ha4YEHNEM B TPEYTONbHYKe.

Mpy owmbBkax Ha MMNYNBCHOM BbIXOAE hopMMPYETCa CurHarn, KOTopbIn naeHTUduLmMpy-
eTcd TennosbluncuTenem TB7 kak HemcnpaBHOCTL pacxogomepa.

Mpy Hanuuum owMbok pacxogomep criefyeT OTNPaBUTb B PEMOHT.

— npepynpexaneHus, npu KOTOPbIX pacxogoMep uaMepdeT pacxon, HO crneayet
YCTPaHUTb BbIABJIEHHbIE 3aMeYaHuA.

Koabl npeaynpexaeHui:

— MNpwnbop B pexnme KanMbpoBKku A B HenpOBoﬂﬂuiMM Hanet Ha
anekTpogax

— YacrtoTa 6onblie Mmakcumyma

b

— OrtcyTcTBre BoAbl B TpyGonposoae.
MpeaynpexaeHve gybnupyetcs
— Pacxop 6onblue Makcmyma Hagnmesto «MYCTOy Ha

*
— OCTaHOBKa 4acoB peanbHOro nHAMKaTope.

BPEMEHMN *

* OLIMGKM MHAMUMpPYOTCS Tonbko B Bepcun MO 3.12
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4.5 WHTepdencol
Pacxogomep noaknoyaeTcs K BHELLUHMM YCTPOWCTBaM Yepes BHELLHVE aganTepsbl.
ApanTtepsbl kpenaTcsa Ha DIN-peiiky.

[abapuTtbl aganTepa npveedeHsl Ha puc. 5.

ApanTtepbl obecrneuvBaloT CBsi3b C BHELUHUMMW YCTPOR-
cTBamu no nHTepdericam RS-232 nnu Ethernet.

ApanTep Ethernet umeert 2 kaHana.

MpoTokonbl obmeHa:

— Modbus ASCII npu pa6oTte ¢ agantepom RS232;
— ModBus TCP npu pa6bote c agantepom Ethernet.
CkopocTb nepeaayn aaHHbix 19200 kouT/c.

Mutanne apganTepoB ocyllecTBnNsSeTCA OT GrOKOB Mu-
TaHWA pacxooMepoB. Puc. 5 — BHewwHuin Bug,

CxeMbl MOAKMNIOYEHNs afanTepoB uHTepdeiica npuse- apanTepa
OeHbl Ha puc. 6 n 7.

o~  Halk

L%D—E ;z %

Buixop F1

Beixog F2
+128B
N

LIN

Poszetka DB9F

Murepcpnoy
RS-232

Mutepdnoy PC

10 Ha mogem

Poszetka DB9F

-12V I W +12V)]

1 UN
Pocoun
BRok nuTaHus m He 70
30

80
of"")\O) <:> ‘o o9
S \/ =

Puc. 6 — Cxema nogkntoveHust agantepa RS-232

Bunka DB9M

Bbixog F1

I{aHan‘B Buixon F2
Mutanue £12B
N
M ! $‘ LIN
— Kanan A
Murepdnoy

Ethernet 2
Mutepdonoy PC = MNutepdnoy PC

B A
12V 12V e 12V I 12V

BNnok nUTaHua E:i%n%“; Bnok nuTauusa Ha I'IK
E <:> Ij RJ45 RJ45 :I

Puc. 7 — Cxema nogkntodeHus agantepa Ethernet

Boixop F1

I+1+

Bbixon F2

MNutaune £12B
N

LIN

MpumeyaHue B crniyuyae nopknioveHus k agantepy Ethernet ogHoro pacxogomepa
nogkntoyeHe TOJNbKO k kaHany A.
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4.6 ApxuBbl

Fny6MHa dpXnBOB B 3aBMCUMOCTU OT BEPCUN BCTPOEHHOIo MO cocTaBnseT:

Tun apxuea "mybuHa apxvBoB, 3anvcu
no 3.07 no 3.12
MWHYTHbIV 64 1024 (17 yacoB)
Yacoson 1683 (70 cyTok) 2048 (85 cyToK)
CyTOYHbIN 365 512

PesynbTaThl 3mepeHuii B apxvMBax NpuBsA3bIBAOTCS K NMOKa3aHWUAM YacoB pearnbHOro
BpPEMeHU (yCTaHaBnMBalTCA NO OTAENbHOMY 3aka3sy) Unu KO BpeMeHu HapaboTku pac-
xogomepa.

lMuTaHne yacoB peanbHOro BPEMEHW Mpu OTCYTCTBUWM CETEBOrO HanpsXeHus ocy-
LLLeCTBNSETCA OT BCTPOEHHOW NuTueBown 6atapew.

ApXVBHbIE AaHHbIE 3aMUCHIBAIOTCHA B KOHLIE KaX[0ro OT4ETHOro uHTepsana (MUMHyTa,
yac, CyTKM).

CTpyKTypa apXxvBHbIX 3anvce:

— BpemeHHasi MmeTka 3anvcy (Bpemsi) (TOnbko Mpy Hanu4um 4acoB peanbHOro BPeMeH!);

— CymmapHoe Bpems HapaboTku (Hapab.);

— HakonneHHbI 06bem B npsMom HanpasneHun (V+);

— HakonneHHbIh 06bem B obpaTtHoM HanpasneHun (V-);

— Ownbkn n3amepeHnn Ha ot4yeTHOM nHTepBane (Ownbkn);

— CymmapHoe Bpemsi HapaboTku ¢ oumbkon (Hapab. npu owl.);

— MuHUManeHbIN pacxos Ha OTYETHOM uHTepBane (Gmin);

— MakcumaneHsbIn pacxof Ha oT4eTHOM MHTepBane (Gmax).

[Mpumep apxvBHON 3anvcK NpuBegeH B Tabnuvue.

Hapab. | Gmin, | Gmax,

Ne Bpems Hapab. V+, M3 V-, M3 |Owmnbku npvow.| M3/ M3/u

22.02.2012 | 183u: 1u:
28 23:14 OMUH 230469,774|1013,517| MX 18 MUK 2,341 | 2,344

3HayeHusa kogoB owmbok onucaHel B n. 4.4 Cuctema guarHocTuku. MNpu kannbposke
pacxogomepa B YaCOBOW M CyTOYHbIA apXMBbl AOMOSIHUTENBHO 3aMMChIBAOTCA NPU3HaK
n3MeHeHus Kanmbposok (3HaveHne WC B ctonbue Owmnbkn).

BocctaHoBneHue 3anucei apxvBOB Npu OTKITHOYEHUM NMUTaAHNSA U KOPPEKLIMA YacoB.

[Mpy oTKMIOYEeHUN MUTaHWA Ha rpaHvue 4aca, B YacoBOW apXvB 3anucbiBaeTcsi No-
crnegHsas OO0 OTKIMIOYEHWUS NUTaHUS KOMUS MMHYTHOM 3anucwk. lNpu aTom YacoBasi 3anuch
OyneT umeTb BPEMEHHYIO METKY, YTO U MUHYTHas 3anucb. HoBas yacosas 3anvcb CO-
npoBoxaaeTtcst onarom RR (BOCCTaHOBMNEHHAsA 3anuch).

MepBasd wTaTHas 3anucb 4acoBOro apxvea (Mocre OTKMIYEHUs nutaHus) byaet
umeTb dnar FR (nepBas 3anvcb nocre BKIIOYEHWS).

Mpw oTkNOYEHUN NMTaHUS BHYTPU Yaca, HoBas YacoBas 3anvcb He dopmupyeTcs. B
3TOM Ccryyae nepsasi LUTaTHas 3anucb YacoBoro apxuea byaet umeTb cdnarm FR (nep-
Bas 3anucb nocre BknioyYeHns) n RR (BOCCTaHOBMEHHAs 3anuch).

[na cyTOYHOro apxmBa NPUMEHSIETCS TOT XXe anropuTM, TONMbKO BOCCTaHOBIIEHNE 3a-
nMcev NPoM3BOAMTCS MO YaCOBOMY apXmBY.

MopknioyeHne pacxogomepa K KOMMbITEPY OCYLLECTBMSIETCS Yepe3 BHELIHME aaan-
Tepbl HTEepdenca (cm. n. 4.5

WHTepdencel). YTeHne apxvBoB NpOM3BOAMTCSA C MOMOLLBIO nNporpaMmbl « ApxuBa-
TOp», [OCTYNHON ansi ckaynBaHus c caunTa
3A0 «TEPMOTPOHWMK» www.termotronic.ru.




Mutepcdnoy PC PykoBoACTBO MO aKcnnyaTauum c.12

5 3awwuTta oTt HeCaHKUMOHNPOBAaHHOINoO BMelaTtesribCTBa

[na npegoTBpalleHna HeCaHKLUMOHMPOBAHHOIO BMeLLaTeNbLCTBa B pa60Ty pacxono-
MepOoB nNpeayCMOTpEHbI crieayruine suabl 3allnTbl:

e 3almTa OT U3MEHEHWN METPONOrMYECKUX XapaKTePUCTUK U BMellaTenbCTBa B
ANEKTPOHHbIN mMoaynb.

BbINONHAETCA HAHECEHUEM OTTHCKA KIeliMa rocrnoBepuTens Ha MacTuke B Yallkax Ha
NMUEBOV CTOPOHE U BHYTPU pacxofomepa (pwc. 8).

Mnomba
nosepurensa

Nnomba
noseputens

Puc. 8 — MecTa yctaHoBku nnomb nosepuTens
e 3awmTa OT OTKIIOYEHMS COeQUHNTENBHBIX MMHUA U AEMOHTaxa pacxogomepa.

Ob6ecneynBaeTcs NNOMOMPOBaHNEM PACcXO4OMEPOB HABECHOW Nombol nHenekTopa
cHabxatoLen opraHnsauum (puc 9).

Puc. 9 — MecTto ycTaHoBKM NNOMOLI MHCNEKTopa

3almTa OT AEMOHTaxXa pacxofoMepoB obecneumBaeTcsl NIIOMOMPOBAHMEM KPENEXHbIX
3MeMEHTOB pacxogoMepa HaBeCHOM NNomMBon MHCMEKTOpa CHabXXatoLLen opraHm3aLmnm.

C uenblo onepaTMBHOIO KOHTPONS 32 BHECEHWEM U3MEHEHWI B HAaCTPOWKM U BCTPO-
eHHoe MO Ha mMHAMKaTop BLIBOAWUTCH MHAOPMaLUsi O BECE UMMYNbCa, PeXMmax BbIXO-
[oB (3kpaH 2, n. 4.3 MiHamkaTop), a Takke BEPCUS U KOHTPOMbHAasi CyMMa BCTPOEHHOrO
MO (akpaH 4).

MeTponoruyeckn 3Hauyumble napameTpbl (BEC MMMNyNbCa, PEXUMbl BbIXOOOB W Ka-
NMBpPOBOYHbIE KOIhMLMEHTBI) 3anncbiBalOTCA B nacnopT npubopa.

Bce BHeceHHble B napameTpbl HACTPOWKN U3MEHEHUS (PMKCMPYIOTCS B HECTUPAEMOM
apxvBe cobbiTniA. B apxuBbl M3MEpPEHUI 3anucbiBaeTCa MPU3HaK U3MEHEHWI kanubpo-
BOK. UTeHne Bcex apxMBOB MPOM3BOAUTCS C MOMOLLBIO NporpaMMbl « ApxuBaTop», A0-
cTynHon anga ckadmsaHus ¢ canta 3A0 « TEPMOTPOHWK».
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6 YkaszaHue mep 6e3onacHocTH

K paboTe ¢ pacxogomepom AonyckatoTcs nuua, usyumBluMe HacTtosuwee P3O u npo-
Weawme VHCTPYKTaX No TexHUke 6e3onacHoCTU B COOTBETCTBUU C AEUCTBYIOLLUMMU Ha
NpeanpusiTUN MHCTPYKLUMSIMU.

Mo cnocoby 3awmTbl OT MOPAKEHMUS ANEKTPUHECKUM TOKOM pPacxofoMep OTHOCUTCS K
knaccy Il no FTOCT 12.2.007.0.

BanpellaeTcs akcnnyaTauusi pacxo4oMepoOB C NMOBPEXAEHUSIMU, KOTOPbLIE MOTYT Bbl-
3BaTb HapyLUeHe repMeTMYHOCTM Kopryca Unu ero coeauHeHuin ¢ Tpy6onpoBoaoM.

MpucoeanHeHe 1 OTCOEAMHEHME PAcXOLOMEPOB OT MarucTpanu, Nnoasoasiuen ns-
MepsiemMyto cpealy, AOMKHO NPON3BOAMTLCS NPY MOSIHOM OTCYTCTBUM AaBreHusi B Tpybo-
NpoBoAe M OTKIKOYEHHOM HanpsiKeHUW NUTaHUS.

BHUMAHUE! He ponyckaeTcsa akcnnyaTauMsa pacxogoMepoB BO B3pbiBOonac-
HbIX NMOMeLUEeHUNAX.

7 YcTaHOBKa M MOHTaX

MoHTaX 1 nogkioYeHne pacxoLoMEpPOB OCYLLECTBISETCA B COOTBETCTBUMMN C JOKYMEH-
ToM «Pacxogomepbl anektpomarHutHele Mutepdnoy PC. NHCTPyKUMSA NO MOHTaXy».

Pacxogomepbl Heobxoanmo pacnonaraTtb B 4acCctu pr60l’lpOBO,Cl,a, roe nynbcaunm mn
3aBUXPEHUSA MUHUManbHbIE. [pun yCTaHOBKe HeobxoamMmo obecneunTb NPSMOSIMHENHbIE
y4acCTKu TDY6OHpOBO/J,a 00 1 nocne pacxogomepos.

TpeboBaHusa K ANvHE NPAMbIX Y4aCTKOB NpuBeaeHbl B npunoxeHnn b. Ha npambix
yyacTKax, He AOMKHO OblTb HUKaKNUX YCTPOWCTB UMW 311EMEHTOB, BbI3blBaOLLMX NCKaXe-
HMe NOTOKa XNAKOCTH.

8 MNoaroToBKa Kk paboTe

Mepen Havanom paboTbl NPOBEPUTL MPaBUNBHOCTb MOHTaXa npeobpasoBaTtens u
€ro 3MeKTpUYEeCcKMX Lenen.

Mpu paboTe co BTOpMYHBIMM NpMGOpamMu yCTaHOBUTL BEC MMMNYNbCa, PaBHbIN 3HaYe-
HUIO BECa NMMynbca B pacxoJomepe.

[MpoBeputb paboToCNOCOBHOCTE pacxogomMepa, AN Yero BbINONHWTL cregylowue
onepauuu:

e 3anonHutb WY pacxopomepa HEMOABWKHOW CPedov M NMpOBEPUTb FrepMETUYHOCTb
€ro coeguHeHns ¢ TpybonpoBOAOM MO OTCYTCTBUIO MOATEKAHWN, Kanenb U T.M.;

e BKIMIOYUTb HanpshkeHue NuTaHus;

e obecneunTb LMPKyNsaumio cpeapl 1 ybeanTbCst B HANMM4YMM BbIXOAHOTO CurHamna pac-
xogomepa. KoHTponb curHana MOXeT OCYLLECTBNATbCA MO BTOPUYHOMY U3Mepu-
TenbHOMY NpuGOpY, 3MepSIoLLLEMY HaCTOTY, Nepuod Un KONMYeCTBO MMYSLCOB.

CpaBHUTb NOKa3aHMsA TEKYLLEro pacxoga Ha UHAMKaTope C NnokasaHusMyU BTOPUYHOTO
npubopa.
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9 TexHu4yeckoe obcnyxuBaHue

TexHudeckoe oOCNyXMBaHWE MpuW 3KCnnyaTtauuym pacxogomMepa BkrovyaeT B cebs
NpPOBEPKY:

e COCTOSIHUS 3MEKTPUYECKOrO CoeMHEHUs Kopryca pacxogomMepa 1 TpyGonpoBoaa;

* repMeTUYHOCTU CoeanHEeHUs pacxodomMepa ¢ TPyGonpoBoAOM.

YKasaHHble onepauum pekoMeHAyeTCs BbINMOMHATL HE pexe ABYX pas B Mecal,.

Ecnn B nsmepsiemon cpefie BO3MOXHO BbiNaZeHne ocajka, To pacxogoMep Heobxo-
AVIMO Meproamnyeckn NpoMbIBaTh C LENbio YCTPaHEeHUS OTHOXEeHW. Mpu aTom Henb3s
Jonyckatb MexaHU4eCcK/X NOBPEXAEHWUI BHYTpeHHen noBepxHoctn NY pacxogomepa u
€ro 3MneKTpoaoB.

TexHudeckoe 06Cny>MBaHWe Npu XpaHeHUW BKMYaeT B cebs y4eT BpeMeHU XpaHe-
HMA 1 cobniogeHne NpaBun XpaHeHus.

Moeepka nponssoanTcs 1 pas B 4 roga B COOTBETCTBUM C MeToamkon nosepku MM
2550-0160-2011 «Pacxogomepbl anekTpoMarHutHele «lMutepcgpnoy PCx». MeTtoguka no-
BEPKN»

lMpn 3KCNOPTHBIX MOCTaBKax MEXNOBEPOYHbIN WHTEpBan onpeaenseT crpaHa-
umnopTep.

lMepen npoBegeHMeM NOBEPKN BHYTPEHHASA MOBEPXHOCTb M3MEPUTENBHOMO y4vacTka
pacxogomepa [orkHa ObiTb ouyumlieHa OT TOKoMnpoBoAdAwero ocagka 6e3 npumeHeHus
abpasuBHbIx maTepuanos. Npyn aTom ocoboe BHMMaHMe crniegyeT obpatutb Ha Hedony-
CTUMOCTb MOBPEXAEHNS MOBEPXHOCTU 3NEKTPOAOB.

10 BO3MOXHbIe HeMCNPaBHOCTU U CNOCOOLI X YCTPaHeHUA

10.1. BO3MOXHbIE HEUCNPABHOCTU pacxodomMepa U crnocobbl UX yCTpaHeHWs npuBe-
JeHbl B Tabnuue 6.

Tabnuua 6
BHelwHee nposiBneHve
BeposATHasi npuunHa Cnocob ycTpaHeHus
HENcnpaBHOCTH
Mpw BKNtoYeHWUN NuTaHusi| HeT HanpsbkeHus NnuTanns Ha | MpoBepuTb Hanu4yne nNuTa-
OTCyTCTBYET CBEYEHNE pacxogomepe HUA
vHavKaTopa
XaoTunyHble nokasaHus | [Nnoxoe anekTpuyeckoe coeanHe- MpoBepuTb coeanHeHne,
pacxoga (obbema) HVe Kopnyca 1 Tpybonposoaa YCTPaHUTb HENCTIPABHOCTb.
[a3oBble Ny3bIpy B U3MepsieMolt | YCTpaHUTb Hanu4uue rasa B
cpene cpene
ABHoe HecooTBeTCTBUE | HenonHoe 3anonHenue NY uns- 3anonHuts NY cpepon
cUrHanos pacxogomMepa Mepsiemon cpeaon
namepsiemomy pacxogy | OTnoxeHue ocagka Ha BHyT- | OuMCTUTb BHYTPEHHIOK NO-
(06Bemy) peHHen noBepxHoctn Y BEPXHOCTb LY.
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11 MapkupoBKa

MapkvpoBka pacxogomepa HaHOCUTCS Ha 3SMEKTPOHHbIN 60K U COAepPXUT cneayto-
LLLYI0 MHdOpMaLMIO:

e (DUPMEHHBIN 3HaK U3rOTOBUTENS U 3HAK YTBEPXAEHUSA TUNa;

e yCroBHOe 0603HaYveHne pacxogomepa;

e MakcuMmarnbHble paboyne 3HaYeHus AaBneHnsa 1 TemnepaTypsbl;

Ha aTukeTke Ha koprnyce NPOTOYHON YacTu

e [MameTp YCMOBHOIO NPoXoAa, Kracc, 3aBOACKO HOMep;

e CTpernka, ANSA yKasaHWs HanpasneHus nNpsiMoro noToka namepsemMon cpeap.

12 NMpaBuna xpaHeHUA U TpaHCNOpPTUpPOBaHUA

XpaHeHue pacxodoMepoB OCYLLECTBISIETCS B 3aBOACKOM Tape B CKMaACKUX nome-
LLEHUAX MPU OTCYTCTBUM B HUX MbINW, NapoB KWUCMOT U LUenoYeil, arpeccuBHbIX rasos,
BbI3bIBAIOLLMX KOPPO3MIO, B COOTBETCTBUM C YCIOBUAMM XpaHeHusi 1 no FOCT 15150.

TpaHcnopTupoBaHMe PacxogoMEPOB MOXET OCyLecTBNATbLCA BCEMU BUOAMU TPAHC-
nopTa, B TOM 4ucrne Bo3ayLWHbIM B repMeTu3npoBaHHbIX OTCEKax.

MpeaenbHble yCrnoBus TpaHCNOPTUPOBAaHUS:

TemnepaTtypa OKPYXKaHLLEIO BO3OYXA «....vvveerveeeesrnneeesss oT MuHyc 25 go nntoc 55 °C;
OTHOCUTENbHAsA BNaXHOCTb Bo3ayxa npu temnepartype 35 °C ........ He 6onee 95 %;
amnnutyga Bubpauum npu yactote A0 10455 Mi..eoovvveeeiiiienneee. He 6onee 0,35 Mm.

Bo Bpemsi TpaHCMOPTMPOBAHMS UM MOrPY304HO-PA3rPy30YHbIX PaboT Tapa He AoMKHa
noaBepraTbCA peskM yaapam 1 nNpsiMoMy BO3AeNCTBUI0 aTMOCHEPHbIX OCAAKOB U NbIW.
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MpunoxeHne A — NabGapuTHble pa3mepbl pacxogomMepoB
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MpunoxeHne b — TpeboBaHUA K ANUHE NPAMbIX

y4aCcTKOB
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|| MpumeyaHue [nuHbI NpsAMbIX y4acTkoB ykasaHbl B DN pacxogomepa ||
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MpunoxeHne B — NoTepu gaBneHus Ha pacxoaomMmepax
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