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BBepneHune

PyKOBOACTBO NO 3KCNnyaTaumm CoOaepXUT TEXHNYECKMNE OaHHble, ONUCcCaHne npuHumna
OENCTBNA 1 YCTPOMCTBA, a TakkKe CBeAeHns, Heobxoanmble 4N NpaBuUibHON 3KcnyaTa-
UMM pacxogomepa-cHétumka anektpomarHutHoro «MUTEP®JIOY T» moandukaumm 3
(nanee — pacxogomep), nsrotasnmeaemoro B coorsetcteun ¢ TPOH.407112.019 TY.

O6cnyxuBatowmin nepcoHarn, MpPoBOAALLUMA MOHTaX (OEMOHTax), JKcnayaTtauuio u
TEXHUYeCKoe 00CNyXMBaHNE pacxoLoMepPOoB, AOMMKEH U3YYMTb HAcTosILee PYKOBOACTBO
Mo aKcnnyataunn n NPONTM MHCTPYKTaX No TexHMke 6e3onacHoCTu nNpu paboTe C anekT-
pOyCTaHOBKaMW.

Pacxogomepbl-cHETUMKM anekTpoMarHutHole NMATEP®JIOY T 3apeructpupoBaHbl B
degepanbHOM MHAOPMAUMOHHOM OHAE NO 0BecnevYeHnto eanHCTBa U3MEPEHUI Noa
Homepom 83188-21.

MEPEYEHb NPUHATbLIX TEPMUHOB V1 COKPALLEHNI

DN .o, - HOMUHanbHbLIM gMamMeTp;

Ql . - MMHMMarbHbIN N3MepsaeMbli OO bEMHbLIN pacxop;

Q3 i, - HOMVHanbHbIA N3MepPSEMbI 0OOBEMHbLIN pacxoa;

Q4 oo, - MakcumanbHbIn (Neperpy3oyHbIN) N3MepsieMbIN pacxos;
BU oo - BEC NMIyIbCa;

OATHUK .............. - NepBUYHbIN NpeobpasoBaTenb pacxoaa;

UM - N3MepuTenbHbIN NpeobpasoBaTenb (610K ANIEKTPOHMKN);
MO e, - nporpamMmmHoe obecneveHue;

MY3 i - NpaBuna yCcTponcTBa 3MEeKTPOYCTaHOBOK;
PO, - PYKOBOACTBO NO 3Kcnnyarauuu;

CepsucHoe IM10.....- TTIO «MUTEP®IIOY T. KoHdurypatopy;

Ta - TeMnepartypa OKpyXxatoLen cpeapl;

TC i - Temnepartypa namepsemon cpeabi;

A0C ... - ONeKTpoaBuXyLLas cuna.
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1. OMUCAHUE U PABOTA

1.1. HasHa4yeHue pacxogomepa

Pacxogomepbl-cHeTumkn anektpomarHutHble «MATEP®IIOY T» mogudukaumm 3 npea-
Ha3Ha4yeHbl AN M3MepeHns 0O bEMHOro pacxoga n obbEMa 3neKkTPONPOBOASALLNX KUAKO-
CTEN, MEIOLLIMX MUHUMATbHYIO 3NEKTPONpPoBoAHOCTb 5x10* Cm/M B LUMPOKMX Anana3oHax
N3MEHEHNs TeMmnepaTypbl, NPy NOCTOSAHHOM WU NEPEMEHHOM (PEBEPCMBHOM) Hanpasne-
HUW NOTOKa U3MEPAEMON XKUAOKOCTH.

Pacxogomepbl MOryT NPUMEHSITLCS Ha MULLIEBBLIX NPEANPUATUAX 1 BOAOKaHanax.

Pacxogomepbl o6ecnevnBatoT:
® V3MepeHune cpegHero 06 bEMHOro pacxoga npu NnpsamMomM n obpaTtHOM Hanpaene-
HWUM NOTOKA;

e ornpeaeneHne obbema HapacTalLLMM UTOrOM OTAENbHO ANs NPSAMOro U obpat-
HOro HanpaBneHust NOTOKa;

® VHOMKauusi oobema HapacTarwmmMm NTOromMm And npamMoro HanpasiieHNUA NOTOKa C
BO3MOXXHOCTbIO c6poca Ha4aJIbHOro 3Ha4eHu4,

KOHTPOIb OTCYTCTBUS U3MEPSIEMOW Cpebl B AaTUUKE;
NHAVKaUUIO pe3ynbTaToB U3MEPEHWIA;

BbIBOA M3MEPUTENBHON N ANArHOCTUYECKON MHOPMaLnn B BUAE TOKOBOIO CUT-
Hana un vyepe3s umdgposble nHTepdencol HART unm RS-485 (npwn Hanu4umn), Ymc-
NOVMMYSbCHBIX U NOTMYECKNX CUTHArOoB;

e aBTOMATUYECKUN KOHTPOJ1b U MHOUKaUWUKO ANarHOCTUPYEMbIX CVITyaLl,I/IIZ M OTKa30B,
® 3alNTy YCTAaHOBOYHbIX AaHHbIX OT HECAHKUMOHNPOBAHHOIO AOCTYyNa,
® pacydeT MaccoBOro pacxoga no 3agaHHOMY 3Ha4Y€HUIO NIIOTHOCTU XUOKOCTW.

1.2. TexHMYeCKMe XxapaKTepPUCTUKHU
1.2.1. [Mapamempsbi usmepsiemol cpeodbi

YpaenbHasa anekTponpoBOAHOCTb, CM/M, HE MEHEE ............cevvvvveeveeeeriereeernnenennnns 5 x10%
HenTpanbHOCTb MO OTHOLUEHMUIO K (DYTEPOBKE ....ceeeeeeeeeiiiiieeeeeeeeeeeinnnnaeeeeeeeeeennnnns ETFE;
TemMnepaTtypa U3MEPAEMOMN CPEODI ......uvvrrrieeeeeeeereerienniaaaaaaeeeee oT MuHyc 29 o 130 °C;
Paboyee gaBneHne namepsieMomn cpeapbl, HE BOMEE ........ccoeevvvviiieeeiiiieeeeeenenn. 1,6 MMNa.
1.2.2. Pa6oyue ycnoeus 3kcriyamayuu

TemnepaTtypa OKPYKatOLLEIrO BO3AYXA.....uueeeeeeeeereerrrnnnnnnnns oT muHyc 40 go nntoc 60 °C;
OTHOCcUTENbHas BraxHOCTb Bo3ayxa npu 35 °C, He BOMee..........ccceeeeeeeeeeeeeeenn, 95 %;
ATMOCKhEPHOE AABMEHNE B ANAMABOHE ... ccevvveieeeeiiiiieeeeeriineeeenssnaeaeenns 66...106,7 kla;
lMepemeHHOe marHuTHoeE none 4Yactotomn 50 'y, He Bomnee ..........ccevvveeeeeeenn. 400 A/m;
MexaHunyeckasa Bnbpaums yactoton 10,55 Ny ¢ amnnutygon cmewenms go... 0,35 mm;
CteneHb 3awmnTbl kopnyca no FOCT 14254-2015: .......cccoeeeeeeeevvennnnnn, IP66, IP67, IP68*.

* IP68 TOSMIbKO ANA gaTyuKa pasfenbHOro UCMosTHEHUS.

BHUMAHUE! 3anpelaeTtcsa akcnnyatauma pacxogomepos B0 BAPbIBOOINACHbIX
MOMELLEHWAX.

1.2.3. [Moka3zamesiu HadexxHoCMu
CpefHsis HapaboTKa Ha OTKA3, Y, HE MEHEE.........cccvvuuiiieeeeeeeeeeiiiiieeeeeeeeeennnnnns 150 000;
CPOK CIYXKODI, NET, HE MEHEE ... eeeieieiiiiiiie e e e e e e e e et e e e e e e e e e e et a e e e e e e e e eeaannae s 15.
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1.3. MeTponoruyeckue xapakTepUCTUKK

AnameTpsl ycnosHbix npoxonos (DN) n cooTeBeTcTBYyIOWME 3HAYEHNS PACXOA0B MNpU-
BedeHbl B Tabn. 1.1.

Mpenenbl 4onyckaemMon OTHOCUTENBHOW NOrPELLHOCTN U3MEPEHUS pacxoaa u obbEMa
npw ntobom HanpaBneHnn NOoToka B Anana3oHe pacxogos oT Q3 ao Q1 (ckopocTb cpeabl
ot 10 go 0,01 m/c) cocTaBnstoT:

+(0,2 + 0,01 x (Q3/Q))% - ona knacca To4HocTn KO2;
+(0,5+ 0,01 X (Q3/Q)) % - ona knacca To4HocTn KOS,
roe  Q — usmepeHHoe 3HayeHue pacxoaa, M3/,

Tabnuuya 1.1 3aBUCMMOCTb n3Mepsaembix 06bEMHBLIX pacxogos oT DN pacxogomepa

Q4 Q3 Q1
HomuHanbHbii| MakcumanbHbin (nepe- HoMuHanbHbIN MuHUManbHbIN
anameTp, DN | TPY304HbIN) pacxoq, M3y pacxon, M3/ pacxof, M3/4
v=125wm/c v =10 m/c v =0,01 m/c
32 37,5 30 0,030
40 56 45 0,045
50 90 72 0,072
65 150 120 0,12
80 225 180 0,18
100 350 280 0,28

roe v =10 -% (pac4éTHasa ckopoCTb NOTOKAa, M/C, COOTBETCTBYHOLLIASA pacxoay).

Mpenensl npuBeaEHHOM NOrpeLHOCTN Npeobpa3oBaHNsa pacxoda B TOKOBbIN BbIXOA-
Hon curHan £0,05 % (ot guanasoHa Toka 16 MA).

1.4. dnekTponutaHue

OneKTponuTaHMe pacxogomMepa OCYLLeCTBNSAETCs CTabunmanpoBaHHbIM Hanpsixe-
HMem 24 B NOCTOAHHOroO TOKa MM OT CETU NEepPeMEHHOro Toka HanpsbkeHnem 220 B ¢
yactoton (50+1) Ny. MapameTpbl LenM NUTaHMs pacxogomMepa B 3aBUCMMOCTU OT KOM-
nnekTauum npmeeaeHsl B Tabn. 1.2.

Tabnuua 1.2 NapameTpbl Lenu aNeKTPUYeCcKoro NUTaHus

[vanasoH gonycTumMbIX MoTpebnsemasi MOLWHOCTb,

HomuHanbHoe HanpsikeHne o
3Ha4YeHur HanpsxxeHuns, B He Bonee

24 B nOCTOSAHHOIO TOKa ot 21,6 0o 26,4 B 10 BT
220 B nepemeHHoOro Toka oT 187 po 242 B 10 BA
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1.5. NMpumeHsemble maTepuansl

[etanu n cbopoyHble eaVHULbI PAacXOAOMEPOB M3roTaBNMBAKTCA U3 MaTepuanos,
npuBedeHHbIX B Tabnuue 1.3.

Tabnuua 1.3 MaTepuansl

[MpoToyHas yacTb HepxaBetowias ctanb
dyTepoBka ETFE
dnaHubl HepxaBetowas cranb
Kopnyc Hepxxasetowasa cranb
AnekTpoabl HepxxaBetowasa ctanb 316L
Hastelloy C
TutaH
TaHTan
Kopnyc UT1
MOHTa)KHaS AnOMUHMEBbIN CNaB C ANOKCUAHbLIM NOKPbITUEM
Kopobka gartumka

MaccorabapuTHble xapaktepuctmkm pacxogomepos npusegeHsl B NMPUITOXEHUE A.

1.6. CocTaB nsgenus
Tabnuua 1.4 KomnnekT noctaBky pacxogomepa

HanmeHoBaHune Kon-Bo MpumeyvaHue
Pacxogomep-cyeTymK anekTpoMarHUTHbIN 1 B cooTtBeTCcTBMU C 3aKa3oMm
«MNTEP®JIOY T3»
MacnopT 1
PykoBoacTBO No akcnnyataumm 1 Mo 3akasy
KabenbHble BBOAbI 2/6 B cooTBeTcTBUM C 3aKka3om
YNNOTHUTENBbHOE KOmMbLO 2 OCT 9833-73
KomnnekT kabenen - Mo 3akasy
M cToYHMK NnnTaHus 1 Mo 3akasy
NMPUMEYAHUE:

OKcnnyaTauMoHHast AOKyMeHTauus, nporpaMmHoe obecnedeHne n KapTbl 3akasa Ha
npogykumto « TEPMOTPOHWK», pasmelueHbl Ha canTe NpovM3BOAUTENS MO agpecy
http://termotronic.ru.


http://termotronic.ru/
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2. YCTPOUCTBO U PABOTA

2.1. MpwuHUMNn pgencrTeus

B ocHoBe npuHuunna paboTbl 3N1EKTPOMArHUTHOIO pacxogomMepa nexunT namepeHue Be-
nmunHel 3AC nHAYKUMK, BO3HUKAKOLLEN B OObEME 3NEKTPONPOBOASLLEN XUOKOCTH, Ne-
pecekaroLien MarHTHOE nosne 3NeKTPOMarHUTHOM CUCTEMbI B KaHane nepBuUYHOro npe-
obpasoBartens pacxoga (puc.2.1).

MepBun4HbIN Nnpeobpa3oBarens M3meputenbHbin npeobpasoearerns
pacxopa (gaTyuk) (BnoK 3NeKTPOHUKK)
/_ ‘m;dyr{mop\ /_ \
= Q nuTaHua =24 Bwunu ~220 B
2c
£ g g OuckpeTHbIA BbIXOA,
5
Bnexmpodsbl E-34C Mumanue E § g{" ’
a a 5 ©
UHCyKQaL - aRoyrmopa %g s TokoBbIA Ble(?rH 4-20 mA
zc Moaynb < HAR >
=g BHEIHWX
v © KOMMYHUKaLMUK WuTepdenc RS-485

B- MazHUmMHOE
none |

WHTepdeiic onepatopa |
7: — . J
- J

PucyHok 2.1 CTpykTypHasa cxema pacxogomepa

Hatunk npeacraBnaeT cobomr y4acToK HEMarHUTHOWM Tpybbl C HENMPOBOASALLMM BHYTPEH-
HMM MOKPbITUEM, CHapPYXW KOTOPOro pasmelleHbl OOMOTKM MHOYKTOPOB MarHUTHOM Cu-
ctembl. [1py nepeceyeHnn aNeKTponpoBOAsLLEN CPeqon NMMHUI MAarHUTHOro Nons Bolpaba-
TbIBAETCH ANEKTPUYECKUA CUrHamM, n3MepsieMbli ABYMS areKTpogamMun Ha NpoTUBONEXaLLmx
B FOPM3OHTASIbHON MIIOCKOCTM CTEHKAX TPyObl.

O0C vHaoykuumn E pernctpupyetcs ABYMs SneKkTpogamMun 1 npornopumnoHarbHa CKopo-
CTM MOTOKa XNOKOCTU V, PACCTOAHUIO MexXay anekTpogamu d 1 MarHMTHON MHOYKLMK B:

E=kBdv, (1)
rae k — koadhdnymeHT NponopunoHanbHOCTH.

K, B 1 d — NOCTOSIHHbIE BENMYUHBI A5 KaKgoro pacxogomepa. 3HaveHne SC He
3aBMCUT OT TEMMEepPaTypbl, BA3KOCTM U NPOBOAUMOCTW XXMAKOCTM (MPW YCNOBUK, YTO NPOBO-
AMNMOCTb COOTBETCTBYET YKa3aHHOM B TEXHUYECKMX XapaKTEPUCTMKAX pacxogomepa).

Brnok aneKkTPOHWKN YyCUNMBAET HanpsiKeHUEe curHamna, oTpunbTPOBbLIBAET NMOMEXMU U
paccunTbiBaeT 06BbEMHbIN pacxoq Q.

C y4etom cpopmynbl (1) pacxog Q onpefensietcs cnegyowmm obpasom:

rd?
Q=v—r (2)
E
roe V= E{ 3)

O6bem xungkoctn V, NpolueaLllen Yepes gaTtumk 3a UHTepBarn BpemeHu T, paccunTbl-
BaeTcsa no oopmyrne:

/N
V=/, Q(t)dt 4)
3HavyeHne maccoBoro pacxoaa Qm paccynTbiBaeTCcAa B COOTBETCTBUN C 3aJaHHbIM 3Ha-
YeHunem nNnoTHOCTU KOHTpOJ'Il/IpyeMOI7I XNOKOCTH p.
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Qm=p-Q (5)
2.2. KoHcTpyKkuusa pacxogomepa

Pacxogomep cOCTOMT M3 3NEKTPOMArHUTHOIO NePBUYHOIO NpeobpasoBaTens pacxona
(oaTumka) 1 BTOPMYHOIO 3NIEKTPOHHOIO n3mepuTenbHoro npeobpasosatens (MIM).

[aTynk n3rotaBnmMBaeTCca U3 HemarHMTHOM TPyObl (HepXKaBetowas ctanb) C HeNpPOBOAS-
LLIMM BHYTPEHHUM NOKpbITMEM (cbyTepoBkon) pToponnactom ETFE, maTtepman anekrpoaos
3aBUCUT OT BUAA KOHTPONMPYEMOW XXUAKOCTH.

Ul cooepXnUT nameputenbHbIn aHanNoro-undpoBon Moay b, UCTOYHUK NMUTAHUSA, MO-
Aynb BHELUHNX KOMMYHUKauuin, 6nok nHtepdperica onepaTtopa u pasmeLlaeTcs B OTAENb-
HOM repmeTuyHOM Kopnyce. Llenn BxogoB, BbIXO40B U UCTOYHUKA NUTAHUSA ranbBaHU4Ye-
CKM N30NMPOBaHbI ApYr OT Agpyra.

Pacxogomep Mutepdnoy T3 BbinyckaeTcs B ABYX UCMNOSTHEHUAX:

® KOMMaKTHOE ucnonHeHue (M3mepuTenbHbIn NpeobpasoBaTenb 3akpenneH Ha nep-

BUYHOM npeobpasoBarene);

e paspgenbHoe UCNoNHeHne (M3MepUTENbHbIN Npeobpa3oBaTerb COeaUHSAETCS C
nepBMYHbIM NpeobpasoBaTenemM CUMIOBbIM 1 CUrHarbHbIM kabensamn).

BHelwHu B pacxogomMepa KOMMNaKTHOMO UCMOMHEHWS MPUBEAEH Ha puc. 2.2.

Kpeiwka KM MOHTaKHBIA OTCEK KaBensHelin BROA,
Ons BXOOHBLIX K1

- /
MuTepdenc onepaTopa: "ll BBIXOOHbLIX CUTHANOR
- MIHOMKETOP; | >
- knaswartypa -
|r’13|‘v‘IepL-‘ITE!I'IbeIIf1
npeobpaszoeatens
mn) Knemma
3dazemMneHna
KabenbHell BBOA
AnAa nuTawero
HanpaxeHwsa
Wunea - P
|4 TEPMOTPOHMK
Murepgnoy T3 -32-ME-K05-316x2-P16-M-IP67
rlepB M4 Hb]ﬁ Marepuan gyTepoeka ETFE NE 123456
Matepuan anexTpopoe 3l6L
NPeoBpaz0BATENb | Makcauansnoe pasrenne 16 MMa
nﬂOM6HDOBO‘4HhIe : pacxofa (aaryui) | Muranve De 248
BUHTLI / CTenexs 3aWMThl IPGT
— <29C< Te <+150°C
/X 40T Ta <160C
Hanpaenexwe > L
_noToka Crenano s Poccw
Apantep — OTKPLIBATL, OTK/IKOUMB OT CETW!

PucyHok 2.2 BHelHui Bug pacxogomMepa KOMMNaKTHOMO UCMOSHEHS

MeTannunyeckui kopnyc UIM 3akpbiBaeTcsa ¢ ABYX CTOPOH HAaBMHYMBAIOLMMUCA KPbILU-
Kamu C ynrOTHUTENbHbBIM KOMNbLIOM U3 TBEPAOWN pe3uHbl. [epenHss naHenb BbINOSIHEHA
n3 ctekna.

MNpu HeobxoanmocTn (4na yaobcTBa CHUTLIBAHUSA NOKa3aHUn) nHaukaTop (puc. 3.2) u
3NeKTPoHHbIN 6510K UMM (puc. 3.3) MoryT BbITb pa3BepHyThl Ha £90°.

Beoa nutatowiero n nHgopmaumoHHoro kabenen B UMM ocywectenseTca Yyepes Aga
kabernbHbIX BBOAA. [€epMeTUYHOCTL obecnevmBaeTcs 3a CYET YNNOTHUTENBHOrO KonbLa,
yCTaHOBMEHHOro BHyTpU kKabenbHOro BBoAA.
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BHelwHMI B1A gaTtynka n nsmeputenbHoro npeobpasoBaTens pacxogomMmepa pasgesib-
HOro UCNOMHEeHNA npeacTasfieHbl Ha puc. 2.3 1 puc. 2.4.

Kpbilwka KNneMMHOro oTceka MNOMBUPOBOYHBIN BUHT

KabenbHbin BEOA ANA
cunoeoro kadena ot MMM

KnemmHbIin oTcek

KabenbHbiin BBOA ANA
CHFHaJ‘IbHOI’O katena Ha WM

Wuneg

_ASY TEPMOTPOHHK

Muteppnoy T3 -32-ME-K05-316x2-P16-MA-IP67 ——_
Marepuan qyTeporxu ETFE -
Marepuan anextpogos 316L /
MaxcumansHOe JaRnEHME 1,6 MNa E H [

CreneHb JalmTe IP&7
!
Cagnawo B Pocom {'

-29°C< Te <+150°C
OTKPBIBATE, OTKAKOYWME OT CETA!

-40C< Ta<+60°C

Hanpaenexue notoka

PucyHok 2.3 BHelwHU BUA gaTumka pacxogomepa pasgesibHoro UcrnosiHeHna

KaGenbHoli BBOA ANA MoHTaxHbIn oTcek  Kpbllka MOHTaXKHOrO
Wuneg BXOAHLIX W oTCceka
BbIXOLHbLIX CUIHAN0B —
&Sy TEPMOTPOHMK A —
Nutepaoy T3 -32-ME-K05-316x2-P16-MA-IP67 WnTepdeiic onepatopa:
Muranme DC24B | noq23456 = MHOuKaTop; -
CTenexb 3auThl IPET _ KﬂaBMaTypé
~40C< Ta <+6IPC [H[ Knemma 3asemneHns
KabenbHbih BBOA ANA @
AMTAIOWENO HaNpRKEHNS 7 MNOMBMPOBOYHbIA BUHT
CaenamomPocear | KaBenbHLIA BBOA ANA _
OTKPbIBATb, OTK/IIO4MB OT CETW! CUNOoBOIo kKabens e

Ha Oar4yumk

: ,/ Kpbiwka knemmMmHoro
KabenbHblin BBOA AN y - oTceka
curHaneHoro kabens

OT Aartvyuka

KnemmHbIR oTCEK

PucyHok 2.4 BHewHun Bug UIN pacxogomepa pasgesibHoro NcnosiHeHns
2.3. Pexumbl paboTbl pacxogomepa

Pacxogomep UMeeT [iBa pexuma, OTNM4YaloLLMXCA YPOBHEM AOCTYNa K MU3MEHEHWHo na-
pameTpoB pacxodomepa:

e Pexnm KOHOUTYPUPOBAHWUE - tocTupoBku (rpagympoBkun) npubopa eHe pabo-

yeeo npouecca,

e Pexnm PABOTA - akcnnyatauum pacxogomepa.

B pexume KOHOUTYPUPOBAHWE ¢ nomoLublo cneunann3mpoBaHHOIO CEPBUCHOIO
MO MOXHO M3MEHUTb NapamMeTpbl, BMSAKOLWME HA METPONOrMYECKME XapaKTEPUCTUKU
npmnbopa (Kannbposkm).

[na nepesoga pacxogomepa B pexum KOHOUTYPUPOBAHUE Heobxoanmo CHATb
KpbIWwKy UMM, OTKPYTUTBL (DMKCHpPYIOLLIME BUHTBI MHOUKATOPA, OTKIYNTL MHAMKATOP, YAa-
NNTb NNOMObLI NOBEPUTENS, CHATb 3aLLMTHYIO NIIACTUKOBYHO NaHesb U NepeBecTn nepe-
kntoyatenb CAL (puc. 2.5) B nonoxeHne «UNLOCK>.

M0 OKOHYaHUM KCTUPOBKM Mpubopa HeoBXOOMMO BEPHYTb PaCXOOOMeEpP B PeXum
PABOTA. [nsa atoro cnefyet BepHyTb nepekntodaTtens CAL B nonoxeHne «LOCK»,
YCTaHOBUTb U ONNOMOMpPOBaTh 3aLUTHYIO NaHenNb.
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MnomBel Mepeknovatens pexumMa
3alwmTHas naHens nosepuTens TOKOBOrO BbIXoAa

WHgukatop

DUKCUpYHOLLNE
BUHTEI

PAS SIVEﬂ
ACTIVE

OPERATCR
DISABLE

HocTyn K pesxumy

3awmrtHasna
KOH®UIYPWUPOBAHUE

MNepekniovaTtens
Kpbiwka naxens

GrNoKWPoBKK onepaTopa

PucyHok 2.5 MNMepekntoyaTtenu pexxmmoB paboTbl pacxogomepa

B pexnme PABOTA onepaTtop UMeeT BO3MOXHOCTb Habnogatb naMepsemMble 3Haye-
HMA napameTpos (Tabnuua 2.5), AnarHocTnyeckyro nHpopmMauuio (Tabnuua 2.7), a Takke
N3MEHATb METPONOrMYeCcKn He3Ha4YMMble NapameTpsbl.

3awmTta oT U3MEHEHN METPONOMMYECKN HE3HAYMMbIX MAPaMETPOB HACTPONKM pacxoao-
mMepa obecneunBaeTcsa annapatHon 6nokupoBkor nepekntodarenem OPERATOR, pacno-
NoXeHHoro nog, nHamkatopom UM (cm. puc. 2.5), n nporpammHon 6r1I0KMPOBKOW - MapOsieMm.

B nonoxeHun «DISABLE» annapatHas 6r10kMpoBKa BKOYEHA U UIBMEHUTb HACTPOWKMN
pacxogomMepa Hesnb3s Kak C MOMOLLbIO KraBuaTypbl, Tak U N0 UHTEPdENCY C NOMOLLbIO

cepBUCHOrIo MO. Ha MHOUKaTOpE BbIBOOUTCA NMUKTOrpamMma B

[ns oTknioyeHnsa 6OKMPOBKK NepekntodaTenb He0b6Xo4MMO NEPEBECTU B MONOXEHNE
«ENABLE». Ecnn naposb He ycTaHaBnmnBarscs, onepartop rnony4yaet BO3MOXHOCTb U3Me-

HATb HeobXxoaMMble NapameTpbl (MMKTOrpamMmma Ip)

Maponb goctyna — YeTblpéxaHayHoe Yncno. o ymonyaHuio nonb3oBaTenbCkUn na-
ponb paBeH «0000» n MOXeT BbITb N3MeHeH B MeHto [Jocmyn / CmeHa napouisi.

Ecnu yctaHoBneH naponb (NMMKTorpamma B), ANS nonyvyeHnsa gocrtyna Heobxogmmo
BBECTU BEPHbIN Naposib B MeHo [Jocmyn / Beod naporns.

[ns 3akpbITMa 4OCTYNa Nocrne BBEAEHHbIX M3MEHEHUI HE06X0AMMO BOCMONb30BaThCS
NYyHKTOM MeHo [Jocmyn / 3akpbime.

Ecnn B TeyeHune Tanmayta (10 MvHYT) He ByaeT HaxaTa HM ofgHa U3 Knaeuwl, 4OCTynN
K pe4akTMpoBaHWIO NapameTpoB aBTOMaTUYECKUN 3akpbiBaeTcs. [1ns noBTOpHOro paspe-
LeHMsa JocTyna crieqyeTt 3aHOBO BBECTM Naporsib.

B cnyyae yTepu nonb3oBaTenbCKOro napons cneayet obpaTntbes K NPOU3BOANTENIO.

Mpn nomowwm cepsucHoro MO «MUTEP®IIOY T. KoHdurypatop» no uHtepdencam
RS-485 (npu Hanuuun) nnn HART (Hanpsimyto unn yepes agantepbl, Hanpumep, ICP
DAS 1-7567 (USB) vnu 1-7547 (Ethernet)) BO3MOXHO U3MEHEHWE MEeTPOSIOrMYeckn He-
3Ha4YMMbIX NapameTpoB. Kak n npu py4yHOM M3MEeHeHUn napameTpoB, B cepBucHom 10O
noTpebyeTcsa BBOA Naponsi.

CepsucHoe MO «MUTEP®IIOY T. KoHpurypaTop», OCTYMNHO NS CKaYnBaHUA ¢ opu-
unanbHoro canTta http://termotronic.ru.
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2.4. BbiIXxoaHble cUrHanbl

2.4.1. AHanoeosesblli (mokoesbll) ebixo00HOU cuaHasn 4-20 MA

BbIxo4HOM TOK aHanoroBoro curHana cCooTBeTCTByeT 06 beMHOMY pacxoay 1 CKOPOCTH
XMOKOCTU. AHaNoroBbIN cUrHan nmeet HxHee (4 MA) 1 BepxHee (20 MA) 3Ha4YeHus Bbl-
XOZHOro TOKa, COOTBETCTBYIOLLME rpaHMLamM U3MepsaemMoro avanasoHa pacxoaa.

Tok, nponopunoHanbHbIM M3MEPEHHOMY 3HA4YeHWI0 pacxoja, B 3aBUCMMOCTM OT
HaCTpoVkn oopMupyeTcsa npu NobomM HanpaBreHnn noToka.

[na 6a3oBon KOMNMNEeKTaumMmM pacxogomepa TOKOBbIA BbIXOL NACCUBHbLIN, ANA MakCcu-
ManbHOW KOMMMeKTaunm MOXeT BbITb, KaK MaCCUBHLIM, TaK N aKTUBHbIM.

Bbibop pexxmma TOKOBOro Bbixofa (TONbKO A1 MakCMMarbHOM KOMMNMeKTaumnm) ocyLLecTs-
nsetca nepekntovatenem «4-20 MAy», pacnorioXeHHbIM NoA MHOMKATOpPOM pacxogomepa
(punc. 2.5).

MNuTaHne aHanoroBoro BbIX0Aa B NAaCCMBHOM peXmnme OCyLLEeCTBMSETCA OT BHELUHEro
BTOPWUYHOIO MCTOYHMKA NUTaHUs HanpsxeHnem ot 18 go 30 B. ConpoTmBneHne Harpyakm
AOIMKHO BbIBMpaTbCH U3 YCNOBUS:

RH (kOm) < (VH,B -9)/20MA, HO He 6onee 600 Om.
Mpu ncnonesoBaHnn kommyHukauum HART pekomeHayetcsa 250 om
[MoakntyeHne KOHTaKTOB TOKOBOrO Bbixoda (+T/-T) 4OMKHO NPOU3BOAUTBECA C YY4ETOM
NONAPHOCTWN.

P1 — MCTOYHWMK NUTAHWA pacxoaomepa;
P2 — BHELWHWA UCTOYHWK NUTAHWUSA

P2
— (Y &
OKOBbIN -
BbIXOA | \ \—/ = A VH
[
OucKpeTHLIA HART
Bbixo | P1
Turanme | / +24B /L 220B
-24B I N 220B
PE

PucyHok 2.6 CxeMa NoaknioYeHnst nacCMBHOIO TOKOBOFO Bbixoaa

B akTMBHOM peXxume aHanoroBbi BbIXOA NUTAETCHA OT BCTPOEHHOIro MCTOYHMKA NuTa-
HUA N BHELLHEro UCTOYHMKa He Tpebyetcsa. ConpoTMBREHNE HArpy3ku LOSMKHO BblOK-
paTbCs U3 YCIOBUS:

RH (kOm) < 600 Om.
[Mpw ncnonesoBaHnn kommyHukauum HART pekomeHayetcsa 250 om
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P1 — UCTOYHWK NUTaHWA pacxogomepa

*(n)
TokoBbIW —_
\ & e,
BuckpeTHei |
BbIX04
P1
+24B /L 220B
MutaHwe
-24B I N 220B
PE

PI/IcyHOK 2.7 Cxema noakro4eHnst akTMBHOIO TOKOBOrO BbIXOAa

2.4.2. UHmepgpeuc HART
AHanoroBbin BbIxog obecrneuynmBaeT KOMMYHMKaUMIO MO UMEPOBOMY UHTEpdENnCy
HART un no3songaeT nony4atb MHOpMaLMo 06 namepsiemMbiX U HACTPOEYHbIX NapameT-

pax, a Takke MoauduuupoBaTb AOCTYyNHble napameTpbl C¢ nomowpto 10
«MATEP®IOY T. KoHdurypatop».

Tabnuua 2.1 Xapakrtepuctukn HART- nHtepdeinca

ID nsrotoButens Ox611F
ID Tuna npmnbopa OxE482
Bepcua npotokona HART 7
dannbl onncaxms npmbopa (DD, FDI) Ha cante http://termotronic.ru
Harpyska HART 250 Om

2.4.3. lanbeaHu4YecKu pa3esi3aHHbIlU OUCKPemHbIl 8bIXOOHOU cuz2Hasn
Pacxogomep umeeT oavH ANCKPETHLIN BbixoA. MNapameTpbl Bbixoaa:

TWMN BbIXOA4A NACCUBHBIN;

MaKkcumanbHas BbixogHasa Yactota 2000 IMu;

dopma curHana meaHgp (npu 4actote 6onee 5 Ny);

MakcuMarbHast 4NIMTENbHOCTb akTBHOro coctosiHns 0,1 ¢ (Mpu yacTtote meHee S L),

BHeLUHee nuTaHue Bbixoga ot 3 go 30 B;

MaKcuMarnbsHO gonyctumbin Tok 100 MA;

BbIXOAHOE HanpshkeHne npu MakcumMmarbHOM Toke - He 6onee 3 B.

[NCKPETHbLIN BbIXOO MMEET HECKOITbKO PEXMMOB paboThl, NPeACTaBNEHHbIX B Tabnmue 2.2.


http://www.endress.com/
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Tabnuua 2.2 Pexumbl paboTbl AUCKPETHOrO Bbixoa

MonspHOCTb BbIXOA-
Kon| Pexum Bbixoga XapakrtepucTtuka Bbixoga P A
HOro curHana
B s Foux 4, Fuaxc Aneeneome
_______________ ol
0 YacToTHO- . 4 IRl npsimas
NMMNYJIbCHBbIN | |
| 1812 811
(AByHanpasneHH | P
1 biil MOTOK) i . | JLILIL_ |vHBepcHas
-4 -3 - %+Q0 +Q3+@4  Q
A — Feuix 4, - FMake Ao =
npsmas
YactoTHo- a
NMMYbCHbIN 18121 s11
9 | I
NpPAMOKN NOTOK ‘o
3 (P ) | N o JLILIL_ |vHBepcHan
0+@0 +@3+@4 Q
ﬂmarHocmqecme
4 cooblyeHnn Febix T, ~ Fmake
1 U HE U npsmas
YacTtoTHo- |
NMMYTbCHBbIN i
obpaTHbIN NOTOK !
S (0bp ) — . | JLILIL_ |nHBepcHas
Q4 -Q3  -Qo 9+qo Q
6 e E npamas
Komnapartop Pacxop > 3agaHHoro nopora
7 __ [ |VHBepcHad
8 s E npsmasa
[narHocTuka CoObiTna gnarHoctuku no UJA
9 [ |MHBepcHas

Kaxgblh n3 pexuMmoB MMeeT MNpaAMyko (3HayeHue Bbixoda B aKTUBHOM COCTOSIHUMU
paBHO 0) nnNn MHBEPCHyK (3Ha4YeHne BbIXxoLa B aKTMBHOM COCTOSAHUWM paBHO 1) nonsp-
HOCTb BbIXOQHOIoO curHana.

B wacmomHo-umnynbcHbix pexxumax (UM, ¢ 0 no 5) BbixogHas yactoTa rnponop-
LUMoHanbHa n3aMepeHHoOMy pacxoay.

Mo ymonyaHuio yctaHoBneH pexum 0 - HacToTHO-UMNYNbCHLIN, ABYHaNpaBIieHHbIN
MOTOK, NONAPHOCTL NpaMas (akTueHbIN 0).

Bec nmnynsca BU (n/umn) moxeT yctaHasnueatbcsa B npegenax ot 0,001 go 9999.

Pac4ét MmHMManbHO BO3MOXHOro 3HayeHna BU ansa cornacoBaHus Nno YacTtoTe ¢ npu-
€MHWKOM MMMYNbCHOro curHana nponssogurtca no opmyne (6).

BU(n) = Q3/(3,6 - F), (6)
roe Q3 — HOMMHanbHbIN pacxoq, M3/4 (cm. Tabn. 1.1);
F — MakcMmManbHO JonycTMMas AN NPMeMHMKA YacToTa CrieaoBaHNst UMIMynbCoB, U,

3HayeHnsa BeCOB MMMyJbCa, YCTAHOBMEHHbIE N0 YMOMYaHuIo, NnpuBeaeHsbl B Tabn. 2.3
N cooTBETCTBYIOT YacTtoTe okono 1000 Ny npy HOMUHaNBLHOM pacxoae.
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Tabnuua 2.3 3aBoackon BEC nMnynbca

DN 32 40 50 65 80 100
BW, n/vmn 0,008 0,01 0,02 0,03 0,05 0,08

BHUMAHWE! [lpu npesbilweHnn pacxoga 3HadeHna Q3 dpopmumpyeTca guarHoctude-
ckoe coobLleHne S12, a npu NpeBbILEHNN BbIXO4HOM YacToTbl 2000 My
- S11 (cm. Tabn. 2.7).

B pexume Komnapamop (pexumbl 6 1 7) Ha BbIXO4e U3MEHAETCS JIOrMYEeCKUn ypo-
BEHb NPU U3MEHEHUN pacxona MeHbLUe nnn 6ornbLle ycTaHoBNeHHOro nopora. o ymon-
YaHuio ycTaHaBnuBaeTcd nopor 0 M3/4, TO eCTb onpeaenseTca HanpasneHne NnoToka mus-
MepPSAEMOWN XXNOKOCTH.

B pexume fJuazHocmuka (pexvmbl 8 1 9) Ha BbIxoae U3MEHSIETCA NOrm4Yeckun ypo-
BEHb NPU BO3HWMKHOBEHMM COObLITUA AMarHocTuku. Nonb3oBaTenb MOXET Yepes CepBuC-
Hoe 1O ckoHurypmpoBaTtb Macky cobbitum (no UIN) anckpeTHoro Bbixoaa, noboe n3
KOTOPbIX NPUBEAET K UBMEHEHMIO NOMMYECKOro YPOBHS.

[MoaknyeHne KOHTaKTOB OMCKPETHOro Bbixoaa (+F/-F) cnegyet npon3BoanTtb C yyé-
TOM MONSAPHOCTMW.

P1 — MCTOYHUMK NMTaHWA pacxogomepa,;
P2 — BHELWHWIA UCTOYHWUK NUTAHUA

TokoBbIW
BbIXOA |
P2
—U_ [ Rn )
DucKpeTHbIi | L Y VH
BLIXOA A
P1 e
+24B / L 220B
MutaHue 4 / 0
n -24B I N 220B
- PE

PucyHok 2.8 Cxema noaknto4eHna QUCKPeTHOro Bbixoga
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2.4.4. TlanbeaHu4ecKu pa3esi3aHHbIU uHmepdgetc RS-485

KoMmyHMKaumnoHHbIn nHTepdgenc RS-485 obecneunBaeT cBA3b B rpynne M3 HECKOSb-
Knx aboHeHTOB Ha pacctosaHne go 1200 m.

MpoTtokon nepegayn Modbus RTU, ckopocTb oT 1200 go 115200 boa, napameTpbl CBSA3M
ycTaHaBnueatoTcs Yepes cepsucHoe MO unu nHrepdenc onepatopa (cm. Tabn. 2.5).

[nsa yBenuyeHns 4anbHOCTU CBA3M MOTYT UCMNONb30oBaTbCs nosToputenn RS-485. MNu-
TaHue BbIXOOHbIX Lenen nHtepernca ocyLLecTBNSEeTCA OT BCTPOEHHOMO rafibBaHNYeCKN
pa3BA3aHHOrO0 UCTOYHMKA NuTaHus. [pu paboTe Ha BbICOKMX ckopocTax (Bbiwe 19200
6oa) wnu npu gnuHe kabensa 6onee 30 MeTpPOB peKOMEHOYETCA UCMOMb30BaHMeE Bblge-
NEeHHON BUTOW Napbl C COOCTBEHHbBIM 3KPAHOM, KOTOPbIA 3a3eMIISIETCA Ha KOHLE NpUéMm-
Huka. Ecnn npnbopsbl, 06beaNHEHHbIE B O4HY CETb, MUTAKTCS OT Pa3SINMYHbIX MICTOYHUKOB
NN HaAXOOATCA Ha 3HAYUTENbHOM yaaneHuu Apyr OT gpyra, To Heo6xo4MMO AOMNOMHU-
TenbHbIM gpeHaxHbIM NpoBoaoM (GR) 06beanHUTL «3emnn» BCcex yCTPonucTB. Npn aTom
cnegyeT yuuTbiBaTb, YTO MOAKMHOYEHME YCTponcTBa K ceTu RS-485 Hy)XHO HauymHaTb
MMEHHO C pEeHa)KHOro npoBoAa, a NPou3BOAA OTKITOYEHWE YyCTPOMCTBA B MOCNEOHIOK
oyepeb OTCOEOMHATb OAPEHaXHbIN NPOBOL.

PucyHok 2.9 Cxema nogkntoveHns nHrepgenca RS-485
2.5. ApxvB uaMepeHuUMn u XXypHan coobITUn

Pacxogomep nmeeT KonbLEeBOW apXuB U3MEPEHHbIX AaHHbIX rnyduHon 8192 3anucw.
MeTKon BpeMeHU CAyXUT BpeMsi HapaboTKM, Nepruoa apxXnBMpoBaHUs NporpaMmmMmnpyeTcs
ot 15 go 1440 muHyT, No ymon4daHuto 60 MuH. B apxmB 3anucbiBalOTCA HaKOMNSIEHHbIE
06BHEMbBI, MUHUMarnbHbIN U MakCMMarnbHbI Pacxodbl 3a NEepUo4 apxvmBauuu, TeKylume
3Ha4YeHns pacxoga, CKOpoCTU, MPOBOANMOCTU, hriarn cobbITUMN.

Pacxogomep MmeeT HeCTMpaeMbIl XXypHan cobbITUI, B KOTOPbIN 3aHOCATCA AaHHble 00
N3MEHEHMN NapaMeTPOB, OTHOCALLMXCS K U3MEHEHMIO METPOSTOMMYECKUX U 3KCNyaTaumoH-
HbIX napameTpoB.. KypHan cobbiTnin umeeT rnybuny 1 024 3anuncu. Nocne ncdepnannsa rny-
BUHBI XXypHana 6nokmpyeTcsi BO3MOXHOCTb 3arnvMcy HOBbIX NapaMeTpoB M BbIBOAUTCS AMa-
rHocTu4eckoe coobuieHmne M1 — «3annch B 3alUMLLIEHHBIN XXypHaNn HEBO3MOXHay. Heobxo-
AnMo 0bpaTUTLCA B CEPBUCHBIN LEHTP UMW Ha 3aBOA-MPOU3BOAUTESb.

[Mpy OTKNIOYEHUU NMUTAHUS CHETHMKA XKYPHAN U apXuUB COXPaHSAKTCA B SHEProHe3aBu-
CUMOM NaMATU B TEYEHNE cpoka crnyxbbl npudopa.

UTeHre cogepXMMOro XypHara 1 apxuea pacxogomepa npoussogutca ¢ nomorubio N0
«ApxmBaTop», AOCTYMHOro 4S9 CKaumMBaHUA ¢ odmLmanbHOro camta http://termotronic.ru.
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2.6. UHTepcpenc onepartopa

Pacxogomep umeeT uvHTepdhenc onepatopa ANS HACTPOUKU U KOHUIYpUpOBaHUS
pacxogomepa. NHTepdenc cocTomT n3 nHamMkaTopa u Tpex KHomnok, paboTtarLwwmx yepes
CTEKNo nepegHen naHenu.

2.6.1. Knasuamypa

YnpaeneHne npubopom ocyLLECTBNSAETCA NYTEM KPaTKOBPEMEHHOIO HaXxaTusi KHOMOK
UM X KOMBMHauMK. OyHKUMOHAaNbHOE Ha3Ha4YeHne KHOMOK onvcaHo B Tabn. 2.4.

Tabnuua 2.4 OyHKUMOHaNbHOe Ha3Ha4vyeHne KHOMoK

KHomMkm 3HayeHune
+ MeHto - nepemeLlleHne Kypcopa BBEPX MO CAMCKY Bbibopa.
O Npu BBOOE TEKCTA U YMCEN - YBENUYEHWe napameTpa Ha onpeje-
NEHHOEe 3HaveHne, NnepeMeLleHne Kypcopa BBEPX MO CMUCKY Bbl-
(BBEPX / TIJTHOC) 6opa.
- MeHto - nepemeLLieHne Kypcopa BHM3 Mo CNUCKy Bbibopa.
Q lMpun BBOAE TEKCTA U YMCEN - YMEHbLLEHNE NapamMeTpa Ha onpe-
AenéHHoe 3HayeHue Unu nepemMeLleHne Kypcopa BHU3 No CrMcKy
(BHU3 / MNHYC) BLIBODA.
OEJ MeHIo - NnepemeLLieHne Ha CreayoLLMin (HUKHMI) YPOBEHb.
Mpun BBOOE TEKCTa U YMcCen - NOATBepXAeHVe Bbibopa 1 BbIXos,

(BBOL / ENTER) |13 penakropa ¢ coxpaHeHueM napamMetpa.

- + - -
MeHto - nepemMeLLeHne Ha NpeablayLWwnin (BEpXHUIA) YPOBEHD.
Esc Npwv BBOAE TEKCTa U YMCen - oTMeHa Bblibopa 1 Bbixoa 6es co-

(Bb|XOﬂ / ESC) XpaHeHnAa napamMeTpa.

2.6.2. HUHOukamop

Kaxxablh aKkpaH nHAMKaTopa MMeeT BEPXHIOK CTPOKY, KOHTEKCTHO OMNUCHIBAKOLLYIO CO-
AepXXaHue 3KpaHa: 3arofioBOK 9KpaHa, MMKTOorpamMmbl Hannuma obmeHa, Tmna cobbiTus
ONarHoCTUKK, a Takke NMKTorpamMmmy goctyna. [llog BepxHen CTpoKon HaxoanTcst obnacTb
OaHHbIX, oTObpaxatoLias BENNYNHbI N3MEPSEMbIX NAPaMETPOB NI MOAMEHIO.

3aronoBok ObmeH Tun cobbitva HdocTtyn
N N \ ~
PITERFLOW T3 = O M
CobbiTne
ANarHoCTWKM

PucyHok 2.10. Obwwas cTpyKTypa aKpaHoB aucnnes

HMKTOFpaMMa a O3Ha4aeT 4YTo pacxogoMep HaxoanTCcAd B pexunme 3alinTtbl OT N3Me-

HEeHMs NnapameTpoB, m - U3MeHeHus paspeLleHbl. OTKIIYEHME 3aLNTbI NPON3BOAUTCSA
B NyHKTEe MeHo [Jocmyn | Beod naporis.
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Hapsagy ¢ pesynbtatamu namMepeHun n napaMmeTpoB HAaCTPOWKK, HA MHAUKaTope 0Tob-
paxkatTcs Homep Bepcun (MaeHTMdUuKaunoHHbln Homep) MO n undposon naeHTUdUKa-
Top MO (KoHTponbHas cymma).

[MaBHOE MeHto

a
[duarHocTtuka I
v

Hoctyn
Hactpoukn

Cucrema

| Bepensi MO [ |2

WcTopua MO
C6poc HacTpoe

Bepcua MO

Piterflow @— Howmep sepcun MO
KC: (DOA8 Lindpposon naeHtudumkarop rNo

PucyHok 2.11. iHankaumst Homepa BEPCUM U KOHTPONbHOM CyMMbl BCTpoeHHoro MO

2.6.3. [naeHbIl 3KpaH

Mpwn BKIOYEHMM pacxogoMmepa Ha aKkpaHe ByaeT oToOpaXkeéH rnaBHbIM 3KpaH npuodopa.
3aronoBoK rnaBHOro akpaHa cogepxut geckpuntop HART (NyHKT MeHio 5.4.3), KOTopbIi
yKa3sblBaeT NpMHaAnexHocTb npubopa Kk onpegenéHHOMYy TEXHONOrM4yeckomMy npoLeccy,
Hanpumep, ero MecTononoXxeHue. HacTponka rnaBHOro akpaHa HaxoaAUTCs B MeH UH-
Tepdenc onepatopa/l NaBHbIN 3KpaH. [MaBHbIN 3KpaH MOXET NMokasbiBaTb A0 4X OOQHO-
BPEMEHHO M3MEHSIOLMXCA NapaMeTpoB, Kak NoKka3aHo Ha pUcyHkax 2.12-2.15.

| PITERFLOW T3 =) PITERFLOW T3 =

PucyHok 2.13 'aBHbIV 3KpaH B pexume
MHAMKaLMM NapamMeTpa C LKanon-
rmcTtorpammonm

PucyHok 2.12 ['naBHbIV 3KpaH B pexume
HAMKauun ogHoro napamMeTpa

PITERFLOW T3 & PITERFLOW T3 a
Pacxon 34.850 m*h Pacxog 34.850

BbIx.TOK 12.5
Cymmatop 1 656766.050 m? Cymmx1 725.94
Cymm=3 14.850

PucyHok 2.14 naBHbIN 3KpaH B pexxmume  PuUcyHoK 2.15 MMaBHbIN 3KpaH B pexunme
MHOMKauMn OByX napaMmeTpoB NMHOMKaUMN YeTblipex napameTpoB
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2.6.4. [nasHoe mMeHIo
3 rmaBHoOro akpaHa no Haxatuto Enter moxxHo nepenTtun B rmaBHoe meHo. C npason
CTOPOHbI 3KpaHa nokasaH ckponnbap ons nepebopa aKpaHOB.

KHonkn @O obecneunBaloT nepemelleHne
BBEpPX-BHM3, No Esc npoucxogut BO3BpaT K rnas-
HOMY 3KpaHy, no Enter npoucxoant nepexon K Bbl-
GpaHHOMY 3kpaHy. B gaHHOM cnydae npowusonget
nepexon K akpaHy amepeHus.

PucyHok 2.16. [naBHOE MeHI0

[NaBHOE MEHH
N3mepeHus
MpuGop
[wuarHocTtuka

< | ¥

Hoctyn

Viamepenus Mo Esc npoucxogut Bo3BpaT B rMaBHOE MEHIO,
Pacxon no Enter nponcxogut nepexop K Bb|6paHquy noa-
Macc.pacxog MeHto. B gaHHoM cnydae no Enter npousonger ne-
CkopocTb pexoa K akpaHy M3mepeHus / Pacxog.

Cymmarop 1 PucyHok 2.17. OkpaH N3amepeHus

Pacxon -] B 3TOM 3KpaHe nonb3oBaTento 4OCTYMNEH TOMbKO
NMPOCMOTP TEKyLLEen BENUYMHBLI pacxoda, Npu Haxa-
TUN NOGOM KHOMKM B 3TOM U MOAOBHbLIX 3KpaHax
npoucxoamMT BO3BpaT K npeablaylwemMy YpOBHIO
MEHIO.

PucyHok 2.18. OkpaH UN3amepeHus / Pacxopg

2.7. W3meHeHUe 3Ha4YeHUA napameTpoB

[nsa pasHbiX TUNOB NapaMeTPOB BO3MOXHbI Pa3fiMyHble cnocobbl nameHeHus. MNepeq
N3MEeHeHneM napameTpa HeobBXOANMO OTKITHOUUTL 3aLLUNUTY OT U3MEHEHUS B MYHKTE MEHIO
Hocmyn | Beod naposis. Nocne oTKNIOYEHUS 3alLMThbl MMKTOrpaMmMa B NpaBoOM BepXHEM

yrny 6yaeTt umeTb BUA m - UBMEHEHUS pa3peLLEeHbl.

2.7.1. BbI6op u3 cnucka
BbiObop 3HayeHUss mapameTpa U3 cnucka Bbl-

Tect @ rmaguT kak Bblbop nogmeHto. Npu Bxoge B 3KpaH,
Bbikn hcoo HavanbHasa No3nUKns ycTaHaBNMBaeTCs B COOTBET-
: CTBUM C TeKyLLen BennimHon napameTpa. KHornku

4 MA c = =lielel i @O obecneunBaloT nepemMelleHne BBEPX-BHU3,

0
o A\

no Enter NnpoucxoauT coxpaHeHue BbiGopa 1 BO3-
PucyHok 2.19 Bbibop U3 cnucka  gnar ¢ npenpimyLemy akpaHy, no ESC npoucxoant
BO3BpaT 6e3 coxpaHeHus.
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2.7.2. PedakmupoeaHue napamempa

MapameTpbl 4na nameHeHun BbibupatotTca B MeHo HacTtponku. Mocne Bbibopa Tpeby-
€MOro napameTpa, Hanpumep, Beca umnynbca, HeobxoauMO HaxaTb KHOMKy Enter.

FMaBHOE MEH!o ) Mpn aTOM NpuBop NepexoanT B pEXUM
[narHocTvka pefakTMpoBaHKs, B KOTOPOM KHOMKU DO
obecneymBaloT nepemMeLleHme Kypcopa rno
paspsgaM 3HaveHua napameTtpa. Hesa-
MOMHEHHbIe No3nuMM oTobpaxarTcs CUM-
BOMoM * (3Bé€3gouka). [Nocne Bbibopa pas-
psaa onst MIsSMEHeHMs No HaxaTuio Enter
NPOVCXOAMUT NEPEXo] B PEXUM N3MEHEHNS
BbIOpaHHOro cumBona (MnM MNonoXeHus
Bbixog 4-20 mA TOYKK), B KOTOPOM KHOMKN PO obecneun-
G BalOT yBennyeHne/yMeHbLUeHNs BblOpaH-
Horo paspsiga. MameHeHune dukcupyetcs
NMOBTOPHbIM Haxkatnem Enter, no Esc npo-

NCXoOuT BO3BpaT B peEXUM Kypcopa 6e3

Pexum Bbixoaa COXpaHeHUs.
Komnapartop
Crabunuaauns Mo oKoHYaHWW N3MeHeHNs Kypcop ycTa-

HaBnuBaeTcs Ha KHomnKy «OK» n Haxuma-
etca Enter. lNpoucxoant nposepka BBe-
AEHHOro 3Ha4YeHus, Npu KOPPEKTHOM 3Ha-
YEeHUU NPOUCXOOUT 3anncb HOBOrO 3Ha4e-
HWSA 1 BO3BpaT B NpeabiayLiee MeHo, npu
HEKOPPEKTHOM 3Ha4YeHUU BbIBOAUTCS NOA-
cKaska.

PucyHok 2.20 PegaktupoBaHue
3HayeHus napameTpa
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2.8. CTpykTypa MeHI0 pacxogomepa

CTpyKTypa MeHIo pacxogomepa npeacraBrieHa Ha puc. 2.21 v onvicaHa B Tabnuue 2.5.

2.1 CobblITud

2.2 BbixogHowm TOK

2.3V nutaHus

2.4 Temn. gatyunka

2.5 lNpoBogmMmocTb

2.6 CnyxebHas

2.7 Yacbl HapaboTkK

1.1 Pacxop,

1.2 Macc. pacxoa

1.3 CkopocTb

1.4 Cymmarop 1

1.5 Cymmarop 2

1.6 Cymmarop 3

.1 MNaBHbIN 3KpaH

6.2 A3blk

6.3 ABTOBO3BpaT

6.4 TecT

Enter

3.1 Cucrema

3.2 Bepcua MO

3.3 Uctopusa MO

3.4 Cbpoc HacTpoek

4.1 Beog napons

4.2 CmeHa naponsi

4.3 3akpbITb gOCTYyN

5.1.1 OTceuka

5.1.2 dunbTpaums

5.1.3 CrnaxuBaHune

5.1.4 MNpepen crnax.

5.1.5 EguHuLbl namep

5.1.6 Tect

5.1 Pacxopn

5.3.1 Tect

5.2 imn. BbIxoA

o~

5.2.1 Bec nmnynbeca

.1.1 Hgukaumusa

5.3.2 CurHan aBapuu

g

5.3 Bbixog 4-20 mA

5.2.2 Tun BbIXOOa

6.1.2 MapameTp 1

5.3.3 Pacxog 4 mA

5.4 HART

5.2.3 Komnapatop

6.1.3 0% wkanbl

5.3.4 Pacxog 20 mA

5.5 InarHocTtuka

5.2.4 Ctabunusaums

6.1.4 100% wkansbl

5.3.5 dunbTrpaums

5.6 Cymmartop 3

5.2.5 Tect

6.1.5 ®opmar 1

5.3.6 CteneHb punbT.

5.7 lNnoTtHOCTb

6.1.6 MNMapameTp 2

5.3.7 OBHyneHune pacx.

5.8 RS-485

5.5.1 lNycrasa Tpyba

6.1.7 dopmart 2

5.9 Apxus

5.5.2 OcTaHoB NpoTOK

6.1.8 MapameTp 3

5.4.1 KopoTkuin agpec

6.1.9 ®opmart 3

54.2T3l

5.5.3 Pa3spebiB

5.5.4 YTeuka-nopor

6.1.10 MapameTp 4 5.4.3 Oeckpuntop 5.8.1 Agpec B ceTu 5.5.5 YTeuka-yachbl
6.1.11 ®opmar 4 5.4.4 CoobLeHne 5.8.2 CkopocTb, 604 |
5.4.5 faTta 5.8.3 YéTHOCTb 5.6.1 OTmeHa
5.4.6 MNpeambyna 5.8.4 Cton-6uThl 5.6.2 Cbpoc

PucyHok 2.21. Obwas cTpyKTypa MeHIo pacxogomepa
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Tabnuuya 2.5 CTpykTypa napaMeTpoB MEHIO MHTEpPeNca nonb3oBaTens

1. N3amepeHus

1.1. Pacxoa, m3/h

Tekywmm pacxoq

1.2. Macc. pacxog, t’h

MaccoBbi pacxos

1.3. CkopocTb, m/s

Pac4yéTHas ckopocCTb cpeapbl

1.4. Cymmatop 1, m3

OTobpaxeHne HakonfneHHoro o6 bEMa B NpAMOM Hanpas-
neHum

1.5. Cymmatop 2, m3

OTobpaxeHne HakonneHHoro o6 béma B 06paTHOM
HanpaBneHun

1.6. Cymmatop 3, m3

Cymmatop nonb3oBartens. HapawuBaeTca 0gHOBPEMEHHO
¢ CymmaTopom 1, MOXeT 6bITb cOpoLleH (MeHto. 5.6) nonb-
3oBaTenem.

2. dnarHoctuka

2.1. CobblTug

OTtobpaxeHune Tekywmx onaros AUarHOCTUKN.

2.2. BbixogHon TOK, mA

OTobpakeHne BbIXOQHOro TOKa

2.3. V nutanuga, V

OTobpakeHune HanpsbkeHna nutaHusa npoueccopa (3,3 B)

2.4. Temn. gat4yuka, °C

OToGpaxeHue TemnepaTypbl UHOYKTOPa

2.5.

MpoBognmocTb, uSm

OTobpaxkeHne NpoBOANMOCTHU cpeabl

2.6. CnyxebHas

OTobpaxxeHune cnyxebHon nHpopmaumm

2.7.
h.m

Yacbl HapaboTku,

OTobBpaxeHne NoNHOro BpemMeHn paboThbl

3. Mpwnbop

3.1. Cuctema

OTobpaxeHne pekBM3UTOB YCTPOMCTBA:
e npounssognteris TERMOTRONIC

HanmeHoBaHWe pacxogomMmepa

HOMUWHanbHbIN anameTp DN

HOMWHanbHbIA pacxog Q3

Knacc TOYHOCTH

CepUHbIN HoMep (S/n)

3.2. Bepcua MO

OTtobpaxeHne Bepcun BctpoeHHoro 10: Homep Bepcumn
(vaeHTuduKaumoHHbI Homep) MO n udpoBon NOEHTK-
dukaTtop MO (koHTponbHast cymma).

3.3. Uctopuna MO

3.4. Cbpoc HacTpoek

BosBpaT k 3aBOACKMM yCTaHOBKaM

4. OocTtyn

4.1. Beog napons

OTKpbIBaET NOMb30BaTENO AOCTYN K UBMEHEHWIO MAapaMeTpoB

4.2. CmeHa napons

[ponssoguTcs cmeHa napons

4.3. 3akpbITb 4OCTYN

3akpblBaeT 4OCTYN K U3MEHEHWIO NapameTpoB. [1ns oTKpbl-

Tna — Heob6xoanMmo NOBTOPHO BBECTU Naposib
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5. Hactpownkn

5.1. Pacxopn

5.1.1 OTceuka, m/s

OTceuka pacxoga no ckopocTu. [inanasoH 3HavyeHu ot 0 oo
9,999. NMpwn ckopocTn cpenbl MEHbLLE OTCEYKM pacxog npu-
paBHuBaeTcs K 0. No ymonyanuo 0,01 m/c

5.1.2. dunbTpaums, s

MocTosiHHas Bpemenu (t) punbTpa. Ananas3oH 3HavdeHun 0 +
1000, no ymonyanuto 0 (aBTodounbTp). Lar yctaHosku 0,1 c.
Mpun yctaHoBke 0 NepexoanT B aBTOMaTUYECKUIN PEXNM.

5.1.3. CrnaxuBaHue,
%/oTCHUET

OrpaHunyeHne ckopocTu nameHeHus. [lnanasoH 3Ha4YeHun
0 + 255, 0 otkntovaeT puneTp. Mo ymonyanuio 0.

5.1.4. Npepen crna-
XMBaHUS, S

OrpaHunyeHne gencTeus criaxmBanus. [JuanasoH 3Ha4YeHui
0+25,5 c. War ycraHosku 0,1 c. INo ymonyaxuto 10 c.
0 oTknNtoYaeT PUNLTP.

5.1.5 EgnHuybl na-
Mep.

Bbibop eanHuu namepenus pacxoaga: m3/h, I/h, I/min, I/s

5.1.6 Tect

3agaHve nMMTauMoHHOro pacxoa Ha ANCKPETHOM U TOKO-
BOM BbIxogax. Pacxog orpaHuMyeH MakcumarnbHbIM (nepe-
rpy3o4HbIiM) pacxogom Q4.*

5.2. iMnynbCHbIN BbIXOA,

5.2.1. Bec umnynbca,
[, nuTp

Bec nmnynbca 4aCcToTHO-UMNYbCHOrO BbIXOo4a B nNpeae-
nax ot 0,001 go 9999. 3HayeHus N0 ymMon4yaHuto npmee-
JeHbl B Tabnuue 2.3.

5.2.2. Pexum Bbl-
xoaa

Bbibop pexunma gnckpeTHoro Beixoda (cm. Tabn. 2.2):
e YUM, peBepc, npsw;
YM, pesepc, MHB.;
YM, npsimon, npsam.;
YM, npsimon, HB;
YM, obpaTH, npsawm;
UM, obpaTH, UHB;
Komnapartop, npsim;
Komnapatop, uHB;
[narHocTtuka, npswm;
[narHocTuka, uHB.

5.2.3 Komnapatop

Mopor komnapatopa, NP1 KOTOPOM MPOUCXOANT U3MEHEHME
YPOBHS1 B peXxmmMmax 6 n 7 guckpeTHoro Bbixoaa ( Tabn. 2.2)

5.2.4 Ctabunusaums

MoBbiwaeT cTabunbHOCTb YacTOTbl UMNYNbLCOB, CreayeT
OTKNIOYaTb NPU NUCMONb30BaHMUM B CUCTEMAX 403UPOBaHUSA
e Bbikn
e Bkn

5.25TecTt

dopMmpoBaHue Ha QUCKPETHOM BbIXO4Ee 3HA4YEHWI YaCcTOT:
e Bbikn. (no ymonyaHuio)

400 Ny

1000 Ny

2000 Iy,

Mo ncreyeHunto 10 MUHYT MNK Npu BbIXOAE U3 MEHIO TecT

AVCKPETHbIV BbIXOA NepexoauT B paboyee COCTosIHME.
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5.3. Bbixog 4-20 mA

5.3.1. Tect dopmMmmnpoBaHMe Ha aHaNOroBOM BbIXO4€e 3HAaYeHUN ToKa:
e Bbikn.

e HAY (HWKHUI aBapuiiHbIA ypoBEHb= 3,6 MA)

e 4MA

e 8MA
e 12MA
e 16 MA
[ ]

[ ]

20 MA
BAY (BbICOKMI aBapuiiHbIA YpoBEHb= 21 MA)

Mo ncteyenuno 10 MUHYT Unn Npu Bblxoae U3 MeHto TecT
TOKOBbIN BbIXOA NepexoanT B paboyee COCTOSIHUE.

5.3.2. CurHan aBa- |YCTaHOBKa ypOBHS BbIXOAHOrO TOKa, KOTOpbIN ByaeT ycTa-
pun HOBMEH NPV BO3HUKHOBEHUW aBapuUMHOM CUTYyaLuUun:

e Bbikn. (N0 ymonyaHuio)
e HAY (Hn3kun aBapunHbii curHan) = 3,6 MA
e BAY (BblcOoKkuMin aBapumnHbIn curHan) = 21 mA

5.3.3. Pacxog 4 MA, |YcTaHOBKa BENUYUHbLI pacxona, KoTopbii byaet cooTBeT-

m3/h CTBOBATb BbIXOOHOMY TOKY 4 MA. Mo ymonyaHuio paseH O.

5.3.4. Pacxog 20 MA, |YcTaHOBKa BENNYMHBI pacxoaa, KoTopbin 6yaeT cooTBeT-

m3/h ctBoBatb ToKy 20 MA. 1o ymon4aHuio yctaHaBnuBaeTcs
pacxog Q3.

5.3.5 dunbtpaumna*, |[MocTodHHas BpeMeHu dunbTpa TOKOBOro BbiXxoaa, . [uana-
S 30H 3HayeHu 0 + 100. War ycraHosku 0,1 c. [pu yctaHoBKke
0 counbTpaums OTKNoYaeTcs.

5.3.6 CteneHb punp-
® CteneHb hunbTpa TOKOBOro Bbixoga. [inanasoH 1...7.

Tpaumn*
5.3.7 OBHyneHue 3agepxka Ha yCTaHOBKY Ha TOKOBOM BbIXofe pacxoaa, Co-
pacxoga*, s oTBeTcTBYoWero pacxoay 0 M3/4 npn KpaTKOBPEMEHHOM

0bHyneHun pacxoga. nanasoH 3HaveHnn 0+ 255 c. MNpwu
yctaHoBke O 3agepxka OTCYTCTBYeT.

* Hannune napameTpa 3aBUCUT OT BEpPCN BCTPOEHHOIO no
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5.4. HART
5.4.1. KopoTkun ag- |YcTaHoOBKa «KOpPOTKOro» agpeca yctpouctsaa. 1o ymonya-
pec Huto 0.

BHUMAHWE! [lpu yctaHoBke agpeca oTnmyHoro ot 0 B npubope yctaHaBnu-
BaeTCs MHOrOTOYEYHbIN PEXUM C PUKCUPOBAHHBIM 3HAYEHNEM
Toka 4 MA. NogpoBHOCTM oNUcaHbl B JOKYMEHTaLMK Ha NpOTO-
kon HART.

5.4.2. TEl

YHuKanbHbIM MaeHTMdUKaTop npeobpasoBarens
(read only). Bonee nogpobHO NapameTp onucaH B JOKY-
meHTaumm « HART»

5.4.3. [leckpuntop

MpocmoTp geckpuntopa npeobpasoBaTtensd, otobpaxae-
MbIM Ha MHAUKaTOpe uHTepderca onepaTtopa. bonee no-
ApobHO napameTp onucaH B gokymeHTaumm « HART»

5.4.4. CoobueHune

MpocmoTp coobueHna npeobpasoBartens. bonee no-
ApobHO napameTp onucaH B gokymeHTaumm « HART»

5.4.5. [lata

MpocmoTp gaTtel NnpeobpasoBatens. bonee nogpobHo na-
pameTp onncaH B gokymeHtauum « HART»

5.4.6 MNpeambyna

HacTpoiika yncna npeambyn B OTBETHOM COOBLLEHUM
ycTponcTea. [lnanasoH HaCTPoOnKu ot 5 (N0 ymonyaHuio)
0o 20.

5.5. lnarHocTuka

5.5.1 MNycTaa Tpyba

YcTaHoBKa nopora onpegeneHnsa nycton Tpyobl. PekomeH-
ayemoe 3HadeHue 80, 0 oTkntoYaeT KOHTPOSIb NyCTON
TpyObl.

5.5.2 OcTaHoB npo-
TOKa, min

Pacxoa MeHbLLe 0TCeYkn HenpepbIBHO B TeYeHne 3afaH-
Horo BpemeHu. [lnanasoH 0 + 255 muHyT, 0 oTKMo4aeT co-
BbITME (MO YMOMNYaHuio).

5.5.3 PaspebiB, %

Pacxog nmeet 6onblUOe 3HaYEHME HEMPEPDLIBHO B TEYEHNE
nony4aca. lNopor cpabaTbiBaHNA 3agaeTcsa B NpoLEeHTax oT
3HavyeHna Q3, guanasoH 0 + 100%, 0 oTkno4aeT cobbiTne
(Mo ymonyaHwmio).

5.5.4 YTeuka-nopor,
hour

YTeuka - cpega He ocTaHaBnmMBanach B Te4eHUe 3agaH-
Horo BpemeHu. lNopor cpabaTtbiBaHMs 3agaeTcs B NPOLEH-
Tax oT 3Ha4yeHnsa Q3, gnana3oH 0 + 100%, O oTkntoyaeT co-
BbITHe (N0 yMON4aHuio).

5.5.5 YTeuka-yachl,
hour

Bpems cpabatbiBaHus, gnanasoH 0 + 255 yacos, 0 oTknto-
YyaeT cobbITne (N0 ymonyaHuio 24).

5.6. Cymmarop 3

OTMmeHa - BbiIxoa 6e3 n3ameHeHumn

C6poc 3HayeHns1 NoNb30BaTENLCKOro cymmaTopa (MeHto 1.6)

5.7. NnoTtHoCTb, t/M3

BBog 1 npocMOTp 3Ha4YeHUs MAOTHOCTU N3MEPSEMOWN XUA-

kocTn. Mo ymonyanuo p=1.000
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5.8 RS-485

5.8.1 Agpec B ceTun

1+ 247, no ymon4yanuto 1.

5.8.2 CkopocTb, 604

YcTaHoBKa CKOpoCcT obmeHa
e 1200

2400

4800

9600 (no ymonyaHuto)

19200

38400

57600

115200

5.8.3 YéTHocTb

HeT (no ymonyaHuio)
YUETHbIN
HeyéTHbIN

5.8.4 Cton-6uThbl

1 (no ymon4aHuio)
o 2

5.9 Apxu, min

Bbibop OMCKpETHOCTM 3anucu AaHHbIX B apxmBe. [uana3oH
oT 15 go 1440 MuHyT, No ymonyaxuio 60.

6. IuTepdenc onepatopa

6.1. maBHbIN 3KpaH

6.1.1. Mnankauunsa

HacTpolika Buaa otobpaxkeHusi rmaBHOro akpaHa. Ha rnas-
HOM 3KpaHe oTobpaxaeTcs:

e 1 3HayeHue (N0 yMON4aHuio)
e 2 3HayeHuns
e 4 3HayeHus

6.1.2. NMapameTp 1

Bbibop nepemeHHon, KoTopas ByaeT BbIBOOUTLCS Ha 3KpaH
B Ka4yecTBe napameTpa 1:

e OOBEM. pacxopq
O6bém.pac + wkana (No yMon4yaHuio)
Cymmarop 1
Cymmartop 2
Cymmartop 3
MaccoBbin pacxoa
Macc.pacx + wkana
CkopocCTb noToka
CkopocTb+ Wwkana
ToKkoBbIN BbIXOA,
Tok. BbIX + LWKana

6.1.3. 0% wkansbl,

BBopg uncna, cootBetcTBytowero 0% Lwkansl 4ng napa-

m3/h meTpa 1 (kpomMe CymMmaTopoB).
6.1.4. 100% wkanel, |BBog uucna, cootBetcTytowwero 100% wkanel Ana napa-
m3/h metpa 1. Mo ymonyaHuto - 100% Benu4ymnHbl napameTpa 1.

6.1.5. dopmar 1

BBoa 4ncna 3HakoB nocne 3ansaton gnsa napametpa 1. o
ymonyanuio 1 3Hak
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6.1.6. MapameTp 2

Bbibop nepemeHHon, KoTopas ByaeT BbIBOOUTLCS Ha 3KpaH
B Ka4yecTBe NapameTpa 2:

e OOBEMHbIN pacxon
Cymmarop 1 (no ymon4aHuio)
Cymmarop 2

Cymmarop 3

MaccoBbin pacxos

CkopocTb

e TOKOBbIN BbIXOA

6.1.7. dopmar 2

BBopg uncna 3HakoB nocne 3andarton gns napametpa #2. o
ymon4yaHuio 1 3Hak

6.1.8. NapameTp 3

Bbibop nepemeHHon, KoTopas ByaeT BbIBOAUTLCS Ha 3KpaH
B KayecTBe napameTpa 3:

e OOGBEMHbLIN pacxon
Cymmatop 1 (no ymon4yaHuio)
Cymmartop 2

Cymmartop 3

MaccoBbin pacxoa

CkopocTb

e TOKOBbIV BbIXO[,

6.1.9. dopmart 3

BBopg uncna 3HakoB nocrne 3ansaton ans napametpa 3. 1o
yMon4yaHuio 1 3Hak

6.1.10. NMapameTp 4

Bbibop nepemeHHoOn, KoTopas OyaeT BbIBOAUTLCS Ha 3KpaH
B KayecTBe nNapameTpa 4:

e OOBEMHbIN pacxon
Cymmatop 1 (no ymon4yanuio)
Cymmartop 2

Cymmartop 3

MaccoBbin pacxon

CkopocTb

e ToOKOBbIV BbIXO[,

6.1.11. ®dopmart 4

BBoa 4ncna 3HakoB nocne 3ansaton gnsa napametpa 4. o
ymonyanuio 1 3Hak

6.2. A3bIk

A3bik MHTEPdEeNca

6.3. ABTOBO3BpaT

ABTOMAaTMYECKN BO3BpaLLAET K rMaBHOMY 3KpaHy rnpu OT-
CyTCTBUM paboTbl C KnaBmaTypoun.

o OrTkn.
e 10 MUHYT (MO ymon4yaHuio)
e 30 MWHYT

6.4. Tect

lMpoBepka nHaukaTopa Ha Hanu4ne HencrnpasHbIX MNUKCe-
nen. Hactpomka CEHCOPHbIX KHOMOK.
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2.9. OwnarHocTuKa u camoauarHocTmka

Pacxogomep nmeeT NOCTOAHHO OEMCTBYHIOLLYIO CUCTEMY CaMOANArHOCTUKN U AnarHo-
CTUKY yCcnoBun akcnnyatauumn (nateHt RU2529598) coOTBETCTBYHOLLYIO pekoMeHaauunm
NAMUR NE107. B nonHoM 06bE€me HaAcTpouUTb COBOLITUS OAMArHOCTUKM BO3MOXHO Mpu
nomowm MO «MUTEP®JIOY T. KoHdurypaTop». [pn BO3HUKHOBEHMM ANArHOCTUYECKOWN
cuTyauumn Tmn cobbiTna oTobpaxaeTcsa B BEPXHEM NPaBOM Yriy UHAMKaATOpa B BUAE MUK-
TorpaMmmbl. Tunbl cOOBLWEHNN OMarHOCTUKK NpuBeaeHbl B Tabn. 2.6.

Tabnuuya 2.6 Tunbl COOOLLEHUI ANArHOCTUKN

NHankaums Onucanue (ctatyc NAMUR) Hencteus

C... BbixogHon curHan BpemeHHo  |[Tpnbop ncnpaBeH, MHAMKAUNS UC-
HeOoencTBUTENEH (HanNnpUMep, Bbl- |[YE3HET MO OKOHYaHMM paboThbl C
XOOHOW CUrHasm MMUTUPYeTCs B pe- |YCTPOUCTBOM

xnme TecT)

S... OTKNOHEeHNs1 OT 4ONYCTUMBIX [pnbop ncnpaseH, HEOO6XoANMO
YCINOBUI NpoLecca, ykasblBaloWwmne |yCTPaHUTb NPUYNHY HECOOTBETCTBUSA
Ha BO3MOXXHOCTb OLLMOKM N3MEPEHUSA|YCITOBUIA IKCMyaTaumn.

M... TpeboBaHue obcnyxmBaHua |Tekylee coctosHue npubopa Tpe-
OyeT obcnyXnBaHMA co CTOPOHbI one-
paTopa WU CEpBUCHON CNyX0bbl.

F... ®aTtanbHas owmnbka CuéT octaHaBnueaeTtcs. [1pnbop He-
ncnpaseH, Tpebyetcsa oTnpaBuTb B
PEMOHT B CEPBUCHbLIN LIEHTP.

O qdpb &

MNepeyeHb BO3MOXHbIX MPUYMH MOSIBIEHUSI COOBLLEHMIA ANArHOCTUKN U OEeNCTBUS Mo
NX YCTpaHEeHMIO NpuBeaeHbl B Tabnuue 2.7.

Tabnuua 2.7 CoobLieHnsa anarHocTukn (kogbl COBbITUI) N EACTBUA onepaTopa

Koa MpuunHa cobbiTna HencTteus

SO | OnekTpoabl 3arpsidHeHbl / NpoBo- | [1poOMbITE 3NeKTpoabl, MPOBEPUTL XUM. CO-
ANMOCTb cpefbl HUXe JOoNyCTUMON | cTaB cpeapl. [pyn HeobXxoaANMOCTM NPOKOH-
CyIbTUPOBATbLCS C N3rOTOBUTESIEM

M1 | 3anucb B 3aWMLLEHHBIN XypHan | [MpoKoHCYNbTUPOBaTLCA C NpeanpuaTUem-
HEBO3MOXHa Mo NpUYNHE 3arnorHe- npousBoanTENem
HUS, 3anpeT CoXpaHeHUsi HacTPoeK

S2 MycTtas Tpyba Coo0bLeHne nc4esHeT, Kak Tonbko Tpybonpo-

Bog OGyaet 3anonHeH. [NpoBepuTb OTCYTCTBUE

CKOMSIEHUA ra3a B MECTE YCTaHOBKM pacxono-
Mepa, NPOBEPUTL XMM. COCTaB Cpeabl

F3 OTKa3 3MeKTPOHUKM MNpoBEPUTL COOTBETCTBUE HAMPSHKEHWI MU-
TaHUS U NPaBUNbHOCTb MOHTaXa, 3HaYeHue
TemnepaTypbl OKpYy)XatoLen cpeabl, nepe-
AaTb pacxoAoMep B PEMOHT

S5 LLlyHTMpoBaHWe aneKkTpoaoB O4nNCTUTL KaHan oT OTNOXEHWUI, MPOMbITb
anekTpoabl



http://termotronic.ru/download/patents/RU2529598.jpg?74xeno
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Kog MpnymHa cobbITuS Henctensa
S6 | [NepenonHeHne Bxoga, BO3MOXHO [MpoBEpUTb XMMUYECKMIA COCTaB cpeabl,
npv NPOBOAUMOCTU cpeabl HKe | ybeauTbCsa B OTCYTCTBUM Ny3blper rasa B
AO0MYyCTUMOW MPU OTKNIOYEHHOM | NMOTOKE UMW BKITOUYNTL onpeaerieHme nycTom
onpegeneHnumn nycTtom Tpybbl Tpybbl
M9 Mpubop B pexunme YcTtaHoBuTb nepekntodaTtens CAL B nono-
KOHOUTYPUPOBAHWE xenwue “LOCK” (puc. 2.5)
S11 | lMeperpyska 4aCTOTHO-UMMNYNbC- YBenuuntb BeC umnyrnbca
Horo Bbixoga (YacTtota 6onee
2000 IMu)
S12 | Pacxop 6onblue HOMUHANbLHOIO YMeHbLNTb pacxos
S13 CuHasHasa nomexa [MpoBepPUTb ANEKTPUYECKUIA MOHTaX, Hanm-
Yyume 3aLMTHOro 3a3eMIieHns
M14 YTeuka [MporpammupyeTcsa nons3osBaTtenemMm (MeHo
5.5.4 -5.5.5)

M15 PaspbiB [MporpammunpyeTca nonb3oBatenemM (MeHo
5.5.3)

M16 OcTaHoB npoToKa [MporpammumnpyeTca nonb3oBatenemM (MeHo
5.5.2)

M17 |Hanuuune rasa B uamepsiemMomn Xua-| YCTpaHuUTb ras u3 nuamepsaemMomn XXnaKkocTu

KOCTH

UMM YyCTaHOBUTb pacxooMep Ha Apyroe me
CTO B TpybonpoBoae, UCKMoYaLlee Hanm-
Yyne rasa B U3MepPAEMON XNOKOCTU

Hannuune 6onbLlioro konmyecTsa
npumMecen B NU3aMepsiemMon Xnako-
CTn (Nynbna, wnam, CycneHsus)

YMEHbLUNTbL CKOPOCTb NOTOKA A0 3HAYEeHUs
MeHee 3 Mm/c. INMpOoKOHCYNbTUPOBATLCA C
NpeanpUATUEM-NPON3BOANTENEM.

3arpsaA3HeHne anekTpoaoB

npOMbITb ANeKTpodbl.

OnekTpoabl HECOBMECTUMbI C U3-
MepsiEMOWN XNOKOCTbHO

MpOKOHCYNbTUPOBATLCH C NpeanpUsTUEM-
npousBoauTenem

C30 Pexum cumynaumn Coo0buieHne ncyesHeT, Kak TONbKO Npon3omn-
OET BbIXOA N3 pexmma CUMynauuu.
M31 AnnapaTtHas owmnbka HART [MpoBepUTb 3NEKTPUYHECKUNA MOHTaX, Hanu-

yne nutanma HART

[Mpn BO3HWKHOBEHUM COOBLITU OWArHOCTUKKN 4vepe3 BbicTpbid (No Esc) nepexon u3
rMaBHOro 3KpaHa onepaTop MOXeT MPOCMOTPETb HAa 9TOM 3KpaHe (MeHo 2.1) Hann4yme u
onucaHue TeKyLunx cobbITUN.
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Takke npocMoOTp KO4OB COObITUM [ocTyneH B MeHo [OuarHocTtuka/CobbiTus
(puc. 2.22).

Twn cobbiThA

A\

bl
FNaBHOe MEHI0 A @
NamepeHus =

Homa KHonkn @O obecneymBaloT nuctaHue
[locTyn cnucka cobbiTui, no Esc unu Enter npo-
E,
G— MCXOAMT BO3BPAT K BbILLECTOSILLEMY MEHIO
[OwnarHocTtuka A ﬂ ﬂuaaHOCmUKa_
CobbiTns
= a= /]
DDO -
dATOp E
C —
CobbliTus A @ PucyHok 2.22. [IpocMoTp KOA0B COBLITUI

SO OnekTpoabl 3arpsa3HeHbI
S2 WNK 3NEeKTPONPOBOAHOCTb
S12 cpefbl BHE AnanasoHa
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2.10. MapkupoBKa u nnnomoéupoBaHue
Ha nepegHen naHenn UM pacxogomepa ykasbiBatOTCS:
® TOBAPHbLIN 3HAK PUPMbI-N3rOTOBUTENS;

e 3HaK yTBepXJeHus Tuna cpeacTBa U3MepeHus:;

Mogudvkaumnsa, ucnosiHeHMe U OCHOBHblE TEXHUYECKME XapaKTepPUCTUKM pacxoo-
Mepa yKasaHbl Ha Wwnnbaax gatydnka n UM B cootBeTcTBMM C pUc. 2.2 1 puc. 2.3.

[Mocne noBepkn pacxogomMepa yCTaHaBnMBalTCA NNoMObl NoBepuTens, 3akpbiBato-
lmne goctyn K koHdurypuposaHuto UM (cm. puc. 2.23). lNocne nogknoveHns pacxoao-
Mepa nnoMmbupytoTca ukcaTopbl, UCKNHYaloLWme BO3MOXHOCTb BCKPbITUA NepeaHen
KPbILLKW U KPbILKM MOHTaxHoOro otceka UMM (cm. puc. 2.24).

MnomMBel noeepuTens

A |
PASSIVE
4-20mA E[l .
= ACTIVE
S

OPERATOR

AT DISABLE *
AR “D
ENABLE
(NI

PucyHok 2.23 lNnombupoBaHue goctyna PucyHok 2.24 NnombuposaHme kopnyca UM
K NU3BMEHEHNI0 METPOSIOrMYECKN N MOHTaXHoro otceka I
3Ha4YMMbIX NapameTpoB

[na pasgenbHOro UCnosiHeHus NIIoMOmupyeTcsa Kpbllka KIEeMMHOro oTceka gaTtduka
(cm. puc. 2.25).

PucyHok 2.25 MNnombupoBaHne KneMMHOro oTceka AaTynka Ansi pasaenbHoro
NCMONHEeHns
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3. UCMOJIb3OBAHUE NO HASHAYEHUIO

3.1. dkcnnyaTauMoOHHbIe OrpaHMU4YeHuUsA

HapexHas paboTta pacxogomepa obecrneymBaeTcs Npw BbINONIHEHMM B MeCTe yCTa-
HOBKM CrieayoLmx yCroBUM:
e cobnogatoTcs HeobxoanMble YCroBus aKcnnyaTaumm (cm. pasgen 1.2.2);
® [OSIHOE 3arnoflHeHne KaHana naMmepsieMon cpeaoun, He AoNyCcKaeTCs Hanm4yms Bos-
Aayxa;
AaBNeHne XNOKocTh UCKIoYaeT obpa3oBaHme Ny3bipen rasa B TpybonpoBoae;

Ha BXOoAe W BbixoAde AaTyMka MMETCS NpsIMONMHENHbIe y4acTkn TpybonpoBoaa
HeobxoaMMon ANNHbI.

BHUMAHUE! 3anpelwaetca Ha Bcex 3atanax paboTbl C pacxogoMepoM KacaTbCs
9NEeKTPOAOB, HAXOOALWMXCA BO BHYTPEHHEM KaHarne AaTyuka.

3.2. Bblbop TMNoOpa3mepa pacxogomepa

Bbibop Tvnopasmepa pacxogomepa onpegenserca guanasoHOM pacxodoB B Tpybo-
nposoge, rae 6yaet yctaHaBNMBaTbCa Aatyuk (cm. puc. 3.1). Ecnn gnanasoH pacxogoB
Ans gaHHoro TpybonpoBoda yknagbiBaeTcs B AMana3oH pacXo4oB HECKOSbKUX TUnopas-
MepoB, TO OnpeaensiTb HYXHbI TUNoOpasMep pekoMeHOyeTCHd, UCXOAA U3 ONTUMarbHON
CKOpPOCTU Ha Bxoae pacxogomepa (1-2 m/c) n JonycTUMbIX NOTEPb AABMNEHUs!, C Y4ETOM
noTepb, UCNOMb3yeMbIX KOH(y30pa u anddysopa ans cornacosaHna DN pacxogomepa
n Tpybonposoaa.

3

M4
1000
—
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100 P e
_ff’ — —
DN100= __—T _~ —
DN80 L
/-‘___ / et
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i — - — — —
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// "_J-’-'D 32—'——
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0,1
0,1 0,2 03 04 05 0,7 1 2 3 4 5 7 10 12,5 wm/c

PucyHok 3.1. ['padpunk 3aBUCUMOCTM pacxofa OT CKOPOCTU NOTOKa AN pasfnuUyHbIX
3Ha4yeHun DN



Mutepdnoy T3 'MrneHnyeckoe UcnonHeHme PykoBoacTBO Mo akcnnyataumm 34

3.3. MoHTax

3.3.1. MepbiI 6e3o0nacHocmu
K npoBeaeHuto paboT No MOHTaxXy (4EMOHTaXy) pacxo4oMepOB AOMyCKatTCa NoAro-
TOBJIEHHbIE NULA, U3YYMBLUNE LOKYMEHTALMIO HA pacxogoMep, a Takke:
e MeloLwme NpaBo Ha BbIMNOMHEHME AAaHHOIO B1uaa paboT Ha 06bekTe YCTaHOBKK
pacxogomepa;

e uMeloLLme JOMyCcK Ha npoBeaeHne paboT Ha NEKTPOYCTAaHOBKaX C HaNpsKeHnem
no 1000 B;

MNpu npoBeaeHun paboT ¢ pacxoAoMepoM OnacHbIMU (hakTopamu Ans YernoBeka siB-
naTCA:
HanpsXXeHne ceTn nepeMeHHoro Toka Yactotom 50 Mu;
AasrieHve B Tpybonposoge ao 1,6 Mrla;
TemnepaTypa paboyen xugkoctn go 150 °C;

Apyrue aktopbl, CBA3aHHbIE C npodunem un cneundmkon obbvekTa, rae npon3so-
ANTCA MOHTax.

B npouecce paboT No MOHTaxKy, AEMOHTaXy UMM PEMOHTY pacxoiomepa 3anpeLLaeTcs:

e pPOM3BOAUTbL NOAKMNIOYEHMS K PACXOAOMEPY NPWU BKIOYEHHOM NUTAHWUN;
e [eMOHTax pacxogomepa u3 Tpybonposoga 4O NOMHOro CHATUS AaBMNEHUS Ha
y4yacTke TpybonpoBoaa, roe npomsBoaarcs padoThbi;

® MNCnoJsib3oBaTb HEUCNpPaBHbIE UITN HEMNMOAKITIOYEHHbIE K Marnctpasnm 3allnTHOro 3a-
3eMJ1IEHUA aneKTpopaumonpvl6opb| N SNTEKTPOUHCTPYMEHTDI.

3.3.2. [lod2zomoeka Kk MOHMaXy

TpaHcnopTnpoBKa pacxogoMepa K MECTY MOHTaXa JOSKHa OCYLLEeCTBNATLCS B 3aBOA-
ckon Tape. [locne TpaHCNOPTUPOBKM pacxogoMepa K MecTy YCTaHOBKM Npu oTpuuaTerb-
HOM TemnepaTtype U BHECEHWUS ero B NMOMELLEHNE C MONOXMTENbHON TeMnepaTypon BO
n3bexaHne KoHAeHcauun Bnaru HeobxoAMMO BbiepXaTb pacxogoMep B YNakoBKe He
MeHee 5-Tu Yacos.

Mpu pacnakoBke pacxodoMep 0CBOGOXAaT OT Tapbl, NPOBEPSAOT BHELUHUIA BUA, CO-
XPaHHOCTb NNOM6 1 KOMMMEKTHOCTb B COOTBETCTBUW C NacrnopToM.

BHUMAHUE! [loBpexaeHne yTepoBKM MOXET caenaTb AaTyuk HepaboToCnoCcoBHbIM.
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3.3.3. Tloeopom uHOukamopa UI1

[ns ynobctea cunTbIBaHMA MHGOPMaLMm Npu YCTaHOBKE pacxodoMepa Ha BepTUKarbHbIX
yyacTkax TpybonpoBoaa MOXHO pa3BepHyTb MHTepderc onepatopa Ha 90°, Kak NokasaHo Ha
puc. 3.2. [Ana noBopoTa nHankatopa HEOOXOANMO CHATb KPbILLKY, OTKPYTUTb 2 (OMKCUPYHOLLIMX
BMHTa M pa3BepHyTb nHamkaTop. [lanee cobpatb B 06paTHOM NocrneaoBaTesibHOCTHU.

PucyHok 3.2 loBopoT nHamnkaTopa pacxogomepa

3.3.4. [Mosopom 3nnekmpoHHOo20 6510ka NI KOMNaKmMHO20 UCMO/IHEeHUS

[Mocne ycTtaHOBKKM pacxofgomepa Ha TpybonpoBopg anekTpoHHbIn 6ok UMM (B cnyvae
HeobXxoaMMOCTM) MOXET ObITb NoBEPHYT Ha +90 rpaa ansa yaobcTea NOAKMIOYEHNS U CUK-
TbIBaHMSA NokasaHun ¢ nHamkatopa. lNMopsiaok noBopoTa 3MeKTPOHHOro 6rioka:

— OTBEPHYTb 4 PMKCUPYIOLLNX BUHTA;
— [MoBepHyTb 6510K B 3a4aHHOM HanpaBrieHuu;
— 3adhmkecnpoBaTb 610K BUHTAMM.

PucyHok 3.3 loBopoT nHamnkaTopa pacxogomepa

3.3.5. BbI6bop Mecma ycmaHO8KU

He ponyckaeTtcs pasmelleHne pacxofoMepa B YCIOBUSIX, HE COOTBETCTBYHOLLMX YKa-
3aHHbIM B PYKOBOZACTBE MO 3KCMyaTaumu:

® C npesbilavwnm B Anana3oHe 4acTtoT U aMnnnTyn ypoBHEM Bm6pau,vw|. Onsa

yCcTpaHeHust Bubpaumm, TpybonpoBo 40 1 NOCHe pacxo4oMepa OOMKEH onu-
paTbCsA Ha HEMOABUXXHOE OCHOBAHUE;

e C npesbiweHneM (400 A/M) HanpPsXKEHHOCTU BHELUHEro MarHUTHOMO Nosis Npo-
MbILUSTIEHHOW YacCTOThl.
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e [Ina HopManbHOro pyHKLMOHMPOBaHMSA Npnbopa HeobxoamMmo, 4Tobbl pacxono-
Mep Obln NOCTOSIHHO 3aMOfIHEH M3MEPSAEMON XNOKOCTbIO. Pacxogomep He gon-
XEH MOHTMPOBATbLCHA B CAMOW BbICOKOM TOYKe TpybonpoBoaa, a Takke Ha Tpybo-
NpoOBOAE C OTKPbITbIM KOHLIOM. [JaBneHune Xngkoctu B TpybonpoBoae AOSTKHO MC-
Krnto4yaTtb razoobpasoBaHue.

MpumeyvaHune Hanuune rpsiseBnkoB nnuv cneumnanbHbiX QUbLTPOB He 06s3aTeNbHO.

3.3.6. PekomeHOayuu no ycmaHoeke

> 5DN > 2DN

_—
-

[na obecrneyeHns TOYHOCTU W3-
5 MepeHMst HeobXxoauMO BblAepXKaTb

ONMUHbI BXOOHbLIX U BbIXOAHbIX MpA-

i i
M MbIX ydacTkoB (CM. puc. 3.4).
i

Mpwn cnuaHnm aAByX NOTOKOB pac-
CTOSiIHUE [0 pacxogomMepa He
JOMKHO ObiTb meHee 10 DN
(puc. 3.5).

He yctaHaBnueaTtb pacxogomep
Ha CTOpPOHe BcacCblBaHWUS Hacoca BO
nsbexaHne noepexgeHus dqyTe-
poBku (puc. 3.6). lNpn ncnonb3osa-
HAW MOPLUHEBbLIX, MNepucTanbTnye-
CKMX unun anadparMeHHbIX HacocoB
HeobXxoaUMO YyCTaHaBnuBaTb KOM-
neHcaTop nyrbcauumn.

Hanbonee nopxopsuiee MecTo
ANS MOHTaXxa - BepTUKanbHO BOC-
Xo4dAWwmn y4acTtok Tpybonposoaa,
Takad ycTaHOBKa obecnednBaeT
BbIHOC My3blPbKOB BO34yxa M Mo-
CTOPOHHUX BKIHOYEHU U3 30HbI U3-
MepeHna u obecrneynmBaeT MUHU-
ManbHble WyMmbl pacxoga. LOng
ynobcTBa ynpaBneHnsa pekoMeHay-
eTcs 3apaHee npefycMoTpeTb pas-
PucyHok 3.7 BOPOT uHOuKaTtopa. Pekomenaye-
Mble BapuaHTbl YCTAHOBKM pacxo-
aomepa npuBeaeHbl Ha puc. 3.7.
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Ha ropusoHTanbHbIX Yy4acTkax
pacxogomep yCTaHaBnMBaeTcs
3NEKTPOHHbIM 6nokom BBepx. Mak-
CcMMarnbHOe OTKIOHEeHWe OT BepTu-
KarnbHoM ocu He bonee Yyem Ha +45°.

3anpewjaeTca  ycraHaBnmBaTb
pacxogomep B TFOPU3OHTanbHOM
NONOXXEHUN C HaNpaBIiEHHbIM BHU3
UM (puc. 3.8.)

Mpn mn3amepeHnn pacxoga B 4a-
CTUYHO 3arofiHEHHbIX TPybonpoBo-
Aax unu B TpybonpoBoaax ¢ OTKpbl-
TbIM KOHLIOM 47151 rapaHTMPOBAHHOIO
3aMNONIHEHNSA KUOKOCTbI, pPacxono-
Mep cnegyeT ycTaHaBnueaTtb B
HaknoHHoM mnn U-ob6pasHom Tpybo-
nposogax (puc. 3.9).

Pacxopgomep cnepgyet ycraHaBs-
nvBaTb nepepn perynvpylowen ap-
matypon (puc. 3.10).

B cny4ae oTkpbITOro crnvea cne-
AyeT npegycMoTpeTb 3awuTy oT
OMNyCTOLLUEHNS KaHana pacxofo-
mepa (puc. 3.11).

/I

BbinyckHOR BOZAYLIHBIA
Knanas

Mpy HanuMuun ANUHHOrO cnycka
HeobxooMma ycTaHOBKa BO3AylLu-
Horo knanaHa (puc. 3.12).

PucyHok 3.12
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3.3.7. MoHmax Oam4uka

Pacxogomep yctaHaBnmBaeTcs B paspbliB TpybonpoBoda kak nokasaHo Ha puc. 3.13.
CTpenka Ha gatymke pacxogomMmepa LOfKHa coBnagaTh C HanpaBfieHMEM MOTOKa B TPY-
GonpoBoae.

BonTbl, Wwanbsl

Pacxopgomep

YNnoTHUTENbLHOE
] G KOnbLO

PucyHok 3.13 YcTaHoBKa pacxogomepa

3aTskky 60NTOB NPOM3BOAUTL PABHOMEPHO, NOOYEPEHO, NO AnamMeTpasnibHO NPOTUBO-
NOonoXHbIM Napam (puc. 3.14). 3akpy4ymBaHue OCyLLEeCTBNAETCS 3a Tpu npoxoaa. 3a nepBbIn
NPOXOA 3aTSXKKY BbINOMHATL KpyTAWmMM MomeHToM 0,5 MK, 3a BTopon npoxog — 0,8 Mk 1 3a
TpeTun npoxod — 1.0 Mk. HecobntogeHne aTnx ykasaHuii MOXeT NPUBECTU K NOBPEXAEHNSAM
doyTepoBKKN JaTyMKa pacxona v ero npexneBpemMeHHoN 3aMeHe.

MoMeHTbI cUnbl NpKU 3akpy4dnBaHuM 60NTOB NpuBeaeHsl B Tabn. 3.1.

Tabnuua 3.1 PekomeHoyeMble€ MOMEHTDI
cunbl MK Npu 3akpyyYnBaHUKU raek

DN S MomeHT cunsil,

Hm

32 11,5

40 4xM8 115

50 11,5

65 6xM8 11,5

! ' 80 4xM12 35
PucyHok 3.14 Mopsigok 3aTskkn 6onToB 100 6xM12 35
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3.3.8. YcmaHoeka Ul pacxodomepa pa30esibHO20 UCMO/THEHUS

N3mepuTtenbHbin npeobpasoBatenb (M) pacxogomepa pasgenbHOro MCNosTHEHUS
MOXET ObITb YCTAHOBIIEH Ha CTEHY WUIM Ha MOHTaXHYH CTOWKY, Kak NnokasaHoO Ha puc.
3.15 u puc. 3.16.

o 14

@9

ALY

/ 93
/ 118

- _—

PucyHok 3.15 KpenneHnue Ul pacxogomepa ¢ pasgenbHbIM UCMONHEHNEM Ha CTeHe

PucyHok 3.16 KpenneHnue Ul pacxogomepa pasgenbHOro UCNOSTHEHUS Ha MOHTaXHOM
CTOWKe

3.4. BblpaBHMBaHMe NOTEHLMANOB U 3a3eMieHue

BblpaBHMBaHMe NOTEHLMANOB OCYLLIECTBIISETCA Yepes MeTannnm4eckne agantepsl, Ko-
TOpble HAXOAATCH B KOHTAKTE C TEXHOMNOrm4yeckon cpegon. Takmm obpasom HeT Heobxo-
OUMOCTM B AOMONHUTENBHbLIX Mepax Mo BbipaBHMBAHMIO NOTEHLNATOB.

3alnTHOE 3a3eMreHne NnogkvaeTcs K knemme Ha kopnyce Ul unu gatymka B pan-
OHe KabenbHbIX BBOAOB.

PucyHok 3.17 3awuTHOe 3a3emneHune
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3.5. MopgknioyeHne BHELWWHUX COeaQUHEHUN

MoakntoyeHne BHeLWHMX yCTponcTB K UM npon3sBoauTca nocpeacTBOM ABYX kabenen
- MHOPMAaLMOHHOro 1 nutatoLwero. NMNpegnoYTUTENLHO UCNOSb30BaHUE 3KPaHMPOBaH-
HbIX Kabernen co CKpyyYeHHbIMW napamu, B 3TOM Cllyyae CurHanbl O4HOro yCTPOWCTBA
OOJSDKHBbI COOTBETCTBOBATL OAHOW nape. 3anpeLLaeTcs Ucnonb3oBaTth B O4HOW nape npo-
BOOHWUKWN pasfnyHbIX YCTPOWUCTB.

o

e

=

——— +24B / L 220B L

i —— / -24B [ N 220B __L
|

/ PE 1

g

PucyHok 3.18 lNogkntoveHne BHELHUX COeANHEHUN

BHewHnn gnameTp kabenen OomkeH COOTBETCTBOBaTb KabenbHbiM BBOAAM, KOTO-
pbIMK KOMMSEKTyeTca pacxogomep: M20x1,5 (guameTp kabend 6...12 mm). Nepeq noa-
KntoYeHnemM KabesbHble Xunbl JOMKHbI OblTb OKOHLOBaHbI KPYribIMK KNeMMamu CooT-
BETCTBYIOLLIEro pasmepa.

Cneundukauma kabens nuTaHus:

e 3 x 0,5 mm? MNBX kabenb ¢ 06LWMM MeOHbIM NNETEHLIM 3KPaHOM, CONPOTUBIEHNE
npoBogHuka: < 40 Om/km.

Cneundukaumsa nHdopmMaLnoHHOro kabens:

e MHOroXunbHbIn MBX kabenb ¢ npoBogHukamm cedeHrem 0.38 Mm? (AWG22), o6Lwmm
MeHbIM MreTEeHbIM 3KPaHOM (QuaMeTp OKOSO 7 MM) U 3KPaHMPOBaHHbLIMW Napamu;

e conpoTueneHne nposogHuka: < 50 Om/Kwm;
® eMKOCTb: Xuna/akpaH: < 420 nd/m.
PekomeHgoBaHHbIV T1N kabens KOBOBI™ 3x2x0.35 (anam. 7,9mm);

BHUMAHUE! Bo n3bexaHne BO3HMKHOBEHUS YpaBHMBAOLLIMX TOKOB, 3anpeLlaeTca
noaKmyaTh aKpaHbl MHPOPMAaLMOHHBIX Kabernen ¢ 06enx CTOPOH.
OKpaH MHOPMaLMOHHOIO kKabensa NOAKMYaeTCs CO CTOPOHbI BHELL-
HUX YCTPOWCTB.
OKpaH kabensa nuTaHus NOLKIYAEeTCs K KnemMmme BHyTpK Kopryca
W, kak nokasaHo Ha puc. 3.18. [Npu NoaKNoYEHUN BbiOEPXKMBATL MU-
HUManbHO BO3MOXHYIO ONNMHY pacnfeTeHHoro akpaHa.
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3.6. lMopgknioyeHne pacxogomepa pasaefibHOro NUCNONTHEHUSs
Ana coeanHenusa gatymnka n UM pacxogomepa pasgenbHOro UCNONHEHUS UCMONb3Y-

toTCa Kabenu:
- cunoBow kabenb ANa NMTaHUa HOYKTOpPa MarHUTHOW CUCTEMbI;

- CUrHanbHbIM Kabenb ANa CYMTbIBAHUA NOME3HOro curHana.

[OnunHa kabenen oo 50 m.
Mpwn npoBoAMMOCTN U3MepsieMon cpeabl MeHee 102 Cm/M AnvHa Ka-

BHUMAHUE!
oenen He bonee 5 M.

Cxema nogkntoyeHust npueeneHa Ha puc. 3.19.
NamepuTenbHbIi KABEJ1b CUNTOBO KABEJSb CUTHANBHbIN
npeobpasosarternb
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PucyHok 3.19 Cxema nogkntodeHna gatyamnka k UM pasgenbHOro ncnonHeHus

BHUMAHUE! Cwunoson n curHanbHbIn Kabenu pacxogomepa pasgenbHoro NcnosiHe-
HWSA CO CTEeneHbIo 3awwnTbl IP68 nogknoyaloTca K AaTymKy Ha 3aBoae-

narotTosuTtene rnpu BblﬂyCKe!
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3.6.1.1. [lModzomoeka cuzHanbHO20 Kabesisi Osisi pa30esibHO20 UCIMOJIHEHUS
Heobxoanmbie maTtepuansl:

= Kabenb c ABOVHbIM 3KpaHOM M3 KOMMEKTa NOCTaBKY;

= OO6xMMHOM KabenbHbI HakoHeYyHuK HLLBW 0.5-8 - 6 wT;

= O6GXMMHOM KabenbHbIM HakoHeYHuK HLLBW 1.5-8 - 5 w;

= TepmoycagoyHbin kembpuk 3/1;

» Tepmoycago4Hbin keMbpuk 12/6.

40
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3eneHbin
=
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PucyHok 3.20 Mopsipok AencTemi Npu NogroToBKke CUrHanbHoOro kabens

[Nopsanok AencTBUN Npu NOAroToBKE CUrHarIbHOro Kabensa co CTOPOHbLI AaTyuMKa:

Q) HapgeTb TepmoycagoyHbii kembpuk 12/6 Ha kabenb.

@ CHsTb 90 MM BHELLHEN 3aLUTHON 0BOMOYKY. Pacnyctutb n pasgennTb Ny4oK oc-
HOBHOrO 3aLLUMTHOrO 3KpaHa Ha ABe 4YacTtn. OgHy YacTb CKPYTUTL.

® YcraHosuTb Ha XIyT 9KpaHa TepMoycagoyHbii kembpuk 3/1 anuHon 70 mm.

@ CHsaTb BHELHIOW N30NALMI0 C 3eeHOro U KopuyHesoro nposoaos Ha 40 MMm. Bbl-
TSIHYTb NPOBOAA U3 3aLMTHOIO 3KpaHa, CKPYTUTb 3aLLUMUTHBIA 3KPaH.

® YcranosuTs Ha XryTbl 9KpaHOB TEPMOYCaAo4HbIN keMbpuk 3/1 anuHon 30 mm.
® ChHsTb ¢ 6enoro kabens BHELLHIOWD N30MALUMI0 N SKPaH 3aLlUMTHBIA Ha 20 MMm.
@ 3auncTUTb XMnbl 3eneHoro, Kopu4HeBOro n 6enoro NnpoBoAoB Ha 8 MMm.

YcTtaHoBUTb TepMoycagoyHble kembpuku 3/1 anuHon 30 MM Ha pa3BeTBeHME 3e-
NIEHOr0 N KOPUYHEBOIrO NPOBOAOB C 3aLLMTHBIM 3KPaHOM, a Takke Ha 6enbin NpoBos.

® HakpyTuTb BTOPYO MONOBUHY OCHOBHOMO 3aLLMTHOrO aKpaHa Ha kabernb 1 ycTaHo-
BUTb TEPMOYCaao4HbIN KeMOpuK 12/6 anvHon 50 mm.

®© YcraHOBUTL HaKOHEYHMKM 1.5-8 Ha 3KpaHbl 3e5IeHOro U KOpM4YHEBOro NpPoBOAOB, a
TakkKe Ha OCHOBHOM 3aLUMTHbIN 3KpaH; HakoHe4YHUKN 0.5-8 — Ha 3a4nLleHHbIe XUnbl 3e-
NEeHoro, KOPUYHEBOro 1 6enoro NPoBOAOB.

[Nopsaaok 4encTBMA NPU NOAroTOBKE CUrHanNbLHOro kabens co ctopoHbl UM:

MoaroTtoBka curHanbHOro kabens co ctopoHbl I BbINONHAETCA B TOM XXe nocrnenoBa-
TenbHOCTW. [Nocne CHATUS 3aWwmnTHON 060I04KKM MO N.2 OCHOBHOWN 3aLLMTHbLIN 3KpaH HEOO-
X0OMMO cpe3aTtb Nog ocHoBaHMe. [MyHKT 3 He BbIMOMHAEeTCS.
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3.6.1.2. lModzomoeka cusioeo20 Kabessi Onsi pa3desibHO20 UCMOJIHeHUSs
Heobxoaumblie matepuansi:

=  OKpaHunpoBaHHbIN kabenb nutaHusa 3 x 0,75 (aHanormyHbin KOB3BI™ 3x0,75);

=  O6xuMHOW KabernbHbIN HakoHeYHnK HLWBW 0.5-8 - 4 wr;

= OOGXnMHON KabenbHbIM HakoHeYHuK HLLBWA 1.5-8 - 1 wT;

» TepmoycagouyHbli keMbpuk 12/6;

» TepmoycagoyHbi kembpuk 3/1.

3.6.1.3. PucyHok 3.21 NMopsidok delicmeuli npu no020moekKke cusio8020 Ka-
6ens

[Mopsaok OenCcTBUIM Npyu NOArOTOBKE CUIIOBOrO Kabesns Co CTOPOHbLI AaTYmMKa:

® Hapetsb TepMOycafouYHbIV kKeMbpuk 12/6 Ha kabenb.

@ CHstb 70 MM BHeLLHei 3awmTHom obonoykn. Pacnyctntb n pasgenuTb Ny4oK oc-
HOBHOrO 3aLLUMTHOrO 3KpaHa Ha ABe YacTtn. OgHy YacTb CKPYTUTD.

® YcraHosuTb Ha XryT 9KpaHa TepMoycaaoyHbIn kembpuk 3/1 anuHon 60 mm.

@ CHsITb BHELLIHIOK N30MSLMIO C NpoBoAoB Ha 65 MMm. Obpe3aTb XXeNnTo-3eneHbin Npo-
BOZ, N0 OCHOBaHMeE.

® 3auncTuts xunbl NpoBOAOB Ha 8 MM.

® HakpyTuTb BTOPYO NONOBUHY OCHOBHOMO 3aLLMTHOrO aKpaHa Ha kabernb u ycTaHo-
BUTb TEPMOYCaL04HbIN KeMbpuk 12/6 gnnHon 50 mm.

@ YcraHoBUTL HakoHEYHMK 1.5-8 Ha XryT 3KpaHa; HakoHe4YHuKkn 0.5-8 Ha 3aunLLeH-
Hbl€ >XUIbl NPOBOAOB.

[MopsigoK AENCTBUIM NPWU NOAroTOBKE CUITOBOro kKabensi co CTOPOHbLI AaTYMKa:

MoaroTtoBka cunoBoro kabensi co ctopoHbl Ul BbINONHAETCA B TOW e nocrenosa-
TenbHOCTW. Nocne CHATUS 3aWwmnTHON 060I04KKN MO N.2 OCHOBHOWN 3aLLMTHbLIN 3KpaH HEOO-
X0OMMO cpe3aTtb Nog ocHoBaHMe. [MyHKT 3 He BbIMOMHAEeTCS.
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4. YNAKOBKA, XPAHEHWE W TPAHCNOPTUPOBAHMUE

Pacxogomep, yKOMNEKTOBaHHbIN B COOTBETCTBUM C 3aSIBKOM, YNAKOBbIBAETCSA B MHONBU-
ayanbHyto Tapy kateropumn KY-2 no FrOCT 23170-78 (kopobKy 13 roppmpOBaHHOIo KapToHa
nmMbo aepeBsiHHbIN AWKK). Tyaa e nomeLLaeTcs SKennyaTaumMoHHas JOKyMeHTaums.

XpaHeHune pacxogomepa OOMKHO OCYLLECTBNATLCA B YNAKOBKE M3roTOBUTENS B COOT-
BeTcTBUM ¢ TpeboBaHuamu rpynnbl 1 no FTOCT 15150-69.
XpaHuTb Npnbop B OpUrMHanbHOM ynakoBKe B CyXOM M YUCTOM MECTE.
YcnoBusa okpykatoLen cpeabl 4ns TpaHCNOPTUPOBKM U XpaHeHus npmubopa cooTBeT-
CTBYIOT YCNOBUAIM ANSA 3KCnnyataumm npmbopa;
CnepyeTt n3beratb NOCTOAHHOIO BO34ENCTBUSA NPSAMbIX COJTHEYHbIX NyYen;
Pacxogomep He TpebyeT cneumanbHOro TEXHUYECKOro 06CnyXnBaHMsa Npy XpaHeHUn.
Pacxogomepbl MOryT TpaHCMOPTUPOBATLCS aBTOMOOUIbHLIM, PEeYHbIM, XXerne3HOAo-
POXHbBIM 1N aBUALMOHHbLIM TPAHCMOPTOM Npu cOBNOAEHUN CNEeAYHOLNX YCITOBUNA:
TPaHCNOPTUPOBKA OCYLLECTBNSAETCHA B 3aBOACKON Tape;
OTCYTCTBYET NpsIMOe BO3AENCTBME Braru;
TemnepaTypa He BbIXxoguT 3a npeaensl ot - 55 go + 60 °C;
BNaXXHOCTb He npeBbiwaeT 95 % npu TemnepaTtype o + 35 °C;

Bnbpaums B ananasoHe ot 10 go 500 Ny ¢ amnnutygon ao 0,35 mm 1 yckope-
Huem o 49 m/c?;

ydapbl CO 3Ha4YeHneM NMKOBOro yckopeHus Ao 98 m/c?;

YNOXEHHbIE B TPAHCNOPTE pacxOAoOMepbl 3aKkpenfieHbl BO n3bexaHue nageHus un
coyaapeHun.
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HACTPOUKA PACXOOOMEPA NEPE[ PABOTOMN

5.1. YcTtaHOBKa pexuma TOKOBOro Bbixoaa

BHUMAHUE! Bbixog MoXeT ObiTb BbIBEAEH U3 CTPOS MPU HaNUYmm K.3. B Harpyske.

Mepen Hayanom paboTbl HEOOXOAMMO C MOMOLLBIO NepekryaTens «passive/active»
nog nepeaHen Kpbiwkon UM yCcTaHOBUTL peXUM NMUTaHUS TOKOBOW NETSIM, Kak NOKasaHo
Ha puc. 2.5.

[na HacTponkn nepefaTtovHON XapakTePUCTUKM NCNOSb3YOTCS:

- MeHto 5.3.3 Hacmpolku / Tokosbll 8bix00/ Pacxod 4 MA 3apaéT pacxon npu Toke
aHanoroBoro Bbixoga 4 MA. o ymonyaHuio paseH 0.

- MeH 5.3.4 Hacmpouku / Tokoebil ebixod/ Pacxod 20 MA 3af0aét pacxop npu Toke
20 MA. Mo ymon4aHuio paBeH HoMUHanbHoOMYy pacxogy (Q3).

[ns aTux napamMeTpoB MOXHO 3adaBaTb 3HA4YeHus1 B auanasoHe oT -Q4 go Q4, yto
no3BossieT 3agaTb Ntobble NepeaaToyHble 3aBUCMMOCTM TOKa OT pacxoaa.

5.2. Hactpowmka comnbTpa pacxona

HacTtpounku cunbtpa pacxoga (MeHwo 5.1 Hacmpoilku / Pacxod) oguHakoBo Aen-
CTBYIOT Ha MHOULMpPYyeMOe 3Ha4YeHue pacxona 1 aHarnorosbln (TOKOBbIN) Bbixod. B npu-
Bope eCTb HECKOSbKO HE3aBUCUMbIX (DUNbTPOB OS5 peLleHnst pasHbiX 3agau.

- OunbTp Rate Limit orpaHn4MBaeT CKOPOCTb M3MeHeHus pacxoga (MeHioo 5.1.3
Hacmpoduku | Pacxol | CenaxuegaHue), %/0TCHET N ucnonb3yeTcs Ans yaaneHus nm-
NynbCOB N KOPOTKMX BpOCKoB pacxona. PunbTp JOMMKEH ObiTb HACTPOEH TakK, YTOObI OT-
OennTb NOMexXn OT curHana pacxoga. [inanasoH 3aHavyeHun ot 0 go 255, meHbllee ycTa-
HOBMEHHOE 3HayeHue curnbHee obpesaeT wym, 0 oTkNo4aeT PuNbTP (N0 YMONYaHMIO).
3agepXkkn QunbTp HE BHOCKT.

- Hactpouka Dead Time (meHto 5.1.4 Hacmpotiku | Pacxod | [Npedes cenax.) orpaHu-
ynBaeT Bpemsi AencTBusa unbTpa Rate Limit. YcTaHOBNEHHOE BpeMsA OOMMKHO NpeBbl-
WwaTb AnuTenbHOCTb BpockoB pacxoda. [lmana3oH yctaHoBKM BpeMeHn oT 0 go 25,5 ¢
yepes 0,1c., 0 oTkntovaeT punbTp Rate Limit (no ymonyanuto 10 c.).

BxogHow curHan

2%/oTuyer Dead Time

...... 5%/0TyeT t < Dead Time_‘ ) r\‘\

™~

PucyHok 5.1 dunbtp Rate Limit/ Dead Time
- Hactpownka Damping yctaHaBnmBaeT NOCTOAHHYHO BPEMEHM AeMNAPUPOBAHUSA (MEHIO
5.1.2 Hacmpouku / Pacxo0 / @unbmpayusi). Bpemsi NONHON yCTaHOBKU NpUMepPHO 4-5
NOCTOSAAHHbLIX BpeMeHW. [lnana3oH 3Ha4veHunn ot 0 go 25,5 c. yepes 0,1c., 0 nepeBoguT
GuUnbTp B aBTOMATUYECKUI afanTUBHbIA PEXUM (MO YMOYaHUIO).
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5.3. YcTaHOBKa OTCeUKMU

[nsa koppekTHOM paboThbl B peanbHbIX YCNOBUAX HEOBX0AMMO NpaBuIibHO BbiGpaTh OT-
ceuky ckopocTu cpefbl (MeHo 5.1.1 Hacmpotku / Pacxod / Omcedka). Ana ckopocTu
cpenbl MeHbLLE OTceYkn (N0 MoAyI) pacxon npupasHmBaeTca K 0, onbKn He ukcu-
pytoTcs. [JnanaszoH BO3MOXHbIX 3Ha4YeHMI ycTaHoBkM oTceudkn — oT 0,0 go 10 m/c.

5.4. KoHTponb nycTou TpyObl

Uepes unHTepenc onepatopa MOXHO HACTPOUTb LMArHOCTUKY KOHTPOSIS MyCTOM
Tpy6bl (MeHto 5.5.1 Hacmpodku | QuazHocmuka | [Nycmas mpy6a). [Jnana3oH 3Ha4yeHumn
noporosoro conpotueneHus ot 0 go 6000 kOwm, 0 oTkNoYaeT AnarHoCTUKy. NPOKOHTPO-
nuposaTb TeKyLee 3Ha4yeHne NpoBOAMMOCTU cpefbl onepaTop MOXeT B MeHto 2.5 [na-
rHocTuka / [NNpoBOAMMOCTb.

BHUMAHUE! T[lpn KOHTpOMe XMMUYECKM aKTUBHOW cpedbl MOXeT noTpeboBaTbCs
NOACTPONKa ypoBHEN cpabaTbiBaHWS UIM MOMHOE OTKIOYEHWe ana-
FHOCTMKM.

5.5. KoHTponb maccoBoro pacxoaa

[ns KOHTPONS MaccoBOro pacxoda XuaoKocTu HeoOXxoaMmMo BOUTU B MeHK 1.2 M3me-
peHusi | Maccoenbili pacxod. MaccoBbI pacxoq Bbl4MCNSETCA Kak Npon3BegeHne 06 bEeEM-
HOro pacxoga v NNOTHOCTU, KOTopasd BBOAUTCS B MeHto 5.7 Hacmpodku | lnom+Hocms B
T/Mm3. To ymMonyaHuio Ucnonb3yeTcs NNoTHoCcTb Boabl npu 4°C (1.000).

BHUMAHUE! [lorpewHocTb onpegeneHns maccoBoro pacxoga He HopMmMpoBaHa.
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6. YTUIIN3ALUUA

Pacxogomep He COOEPXMT BELLECTB M KOMMOHEHTOB, NpPeAcTaBnsALMNX ONacHOCTb
ANA 300pOBbs MOAEN U OKpyKatollen cpedbl B NPOLECCE U Mocne OKOHYaHMs cpoka
cnyx0bl. YTUnM3auusi pacxogomMepa OCyLLEeCTBNSEeTCS OTAENbHO Mo rpynnaM martepuva-
NOB: NNacTMacCcoBble M PE3NHOBbIE ANEMEHTbI, MNaThbl C 31EKTPOHHBIMU KOMMOHEHTaMW,
MeTannM4eckne arieMeHTbl Kopryca U KpenexXHble 311EMEHTbI.

7. TEXHUWYECKOE OBCNYXUWUBAHUE

7.1. TpoBepKa TEXHUYECKOro COCTOAHUA
BBeneHHbINM B aKcnnyaTauuio pacxogoMep pekoMeHayeTca noasepraTb nepuoguye-
CKOMY OCMOTPY C LieSibi0 KOHTPOMS:
paboTocnocobHOCTH;
cobntogeHnsa ycrnoBumm akcnnyaTauuu;
HanM4na U COOTBETCTBUIO PO Hanps)eHun nutaHna uenem;
OTCYTCTBUSA BHELLHUX NOBPEXAEHUN YacTen pacxogomepa;
HaZEXHOCTU 3NEKTPUYECKNX N MEXAHNYECKUX COEONHEHUN.
[MeprnoamMyHOCTbL OCMOTpa 3aBMCUT OT YCMOBUIM 3KCNyaTauuu, HO He OOMmkKHa ObiTb
pexe o4HOro pasa B ABe Heaenw.

HecobniogeHve ycnosuim akcnnyaTtauum ninm BHELLHME NOBPEXAEHMS pacxogomepa B Co-
OTBETCTBUM C YKasaHnsaMK pasgena 1.2 HacToswero PO, MOXeT NpUBECTU K ero oTkasy unm
NPEBbLILLEHNIO JONYCTUMOrO YPOBHSI MOrPELLUHOCTU U3MepPEHUIA. [1pn NOSBIIEHNN BHELUHUX
NoBpeEXOEHNN N3aenus, HeobxoaMmMo obpaTUTLCA B CEPBUCHBIN LIEHTP NN K M3rOTOBUTENIO
pacxogomMepa An1s onpeaeneHus BO3MOXHOCTU ero AarbHenLwen aKkcnyatauum.

B npouecce akcnnyataumm pacxogomepa He pexxe OAHOro pasa B rog Heobxoammo
NpoBOAUTL MPOMUNaKTUYECKMA OCMOTP BHYTPEHHEro KaHana [aTyuk Ha Hanuyue 3a-
rPA3HEHUN U/MNn OTNOXeHUn. [lonyckaeTcs Hanuymne nerkoro HaneTa, KOTopblA JOKEH
CHMMATbLCS C MOMOLLLI YACTOW MSTKOW BETOLUW, CMOYeHHOU B Boade. [pn Hanuymn 3a-
rPA3HEHNN N/UNK OTNOXEHUN OPYroro Bnaa nmbo Mx CyLeCTBEHHON TOMWMHbI HEOOXO-
OUMO NPOU3BECTU OYUCTKY MOBEPXHOCTU OATUYMUK Cpasy Xe Nnocre U3BfievyeHns pacxoao-
Mepa 13 Tpybonposoaa C MOMOLLBIO BOAbI, YACTOM BETOLM U HeabpasnBHLIX MOKOLLMX
cpeacTs Ha ocHose NAB.

Mepen oTnpaBkoOM pacxogomMepa Ha MOBEPKY UM B PEMOHT Heobxoaumo nocne ae-
MOHTaXa ycTpaHUTb 00pa30BaBLUMXCS B NPOLIECCE AKCNIyaTauMm OTOXEHUA 1 crneapl
pabouen cpeabl. [Npn MOHTaXe 1 AEMOHTa)xe pacxogomepa Heobxoammo cTporo cobnto-
AaTb yKa3aHus MHCTPYKUMM MO MOHTaxy pacxogomepa. OTnpaBka pacxogomMmepa ans
npoBeAeHUs1 NOBEPKM NMNMOO peMOoHTa AOSKHA NPOM3BOAUTBLCA C MACNOPTOM Pacxodo-
mepa. B conpoBoanTenbHbIX AOKYMEeHTax He0OXoANMMO yKa3biBaTb MOYTOBLIE PEKBU3UTHI,
TenedoH n dakc oTnpaBnTens, a Takke cnocod n agpec obpaTHOM AOCTaBKN.
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7.2. BO3MOXHble HEUCNPABHOCTU U CNOCOOLI UX yCTpaHeHUsA

Tabnuua 7.1 Bo3aMoXHble HEMCNPaBHOCTU pacxogomMepa 1 cnocobbl NX yCTpaHeHus

BHelwHee npodasneHune
HencnpaBHOCTU

BeposaTHasa npuynHa

Cnocob ycTtpaHeHus

OTcyTCTBME MMMYNbLCOB
Ha AUCKPETHOM BbIxoae

He 3agaH 4acToTHO-UM-
NYJbCHbIA PEXNM Bbl-
xopaa.

HeBepHO ycTaHOBMEHDI
BENIMYMHA OTCEYKUN Unn
BEC MMmnynbca.

OTcyTCcTBYET NUTaHMe Ha
AVCKPETHOM BbIXoae.

[MpoBepnTb HACTPOWKK pe-
Xnma OUCKPETHOro Bbixoaa,
BENUYNHY OTCEYKN N BEC UM-
nynbca.

[MpoBepuTb Hanuyue nNuTa-
HUS

OTcyTcTBME TOKA Ha TO-
KOBOM BbIXOf€e

HenpaBunbHO nogaHo
HanpspkKeHne NUTaHus.

ConpoTuBrieHne Harpysku
npeBbILLAaeT HOpMY.

MpoBepuTb NONAPHOCTb NOA-
KNYeHns 6rnoka nuTaHmnsa To-
KOBOrO BbiXoAa.

[MpoBepuUTb BENUYUHY
Harpysku Bbixoaa.

OTcyTCcTBYET CBEYEHME
ancnnes

HenpaBunbHO nogaHo
HanpspkKeHne NUTaHus.

MpoBepuTb NONAPHOCTb NOA-
KnoYeHns 6rnoka nutaHms
pacxogomepa

OTcyTCTBYET peakuus
Ha Knaeunartypy

3arpsisHeHue cTekna nu-
LileBOW naHenu

[MpOMbITb CTEKNO NNLEBOM
naHenu.

HeBO3MOXHO U3MEHUTb
nonb3oBaTesibckne
HaCTPOWKM

3anpeLleH JoCTyn K U3-
MEHEHWNIO HacTpoek

MpoBepuTb NONOXeHne
ABWKKa annapaTHon 6nokn-

pOBKW BHYTpW koprnyca Ur1

NHdopmaums 06 namepsembix napameTpax U COCTOSHUM pacxogoMepa MOXeT CYU-
TbiBaTbCs No uHTepderncy HART n no nocnepoBatensHomMy nHtepdency RS-485 (npu
Hanuuun). Ecnn npuHaTble Mepbl He Aanu addpekTa, crnegyeTt o6paTUTbLCA B CEPBUCHBIN
LEeHTP WU K N3roTOBUTENIO pacxogomMepa Ansa onpeaeneHns BO3MOXHOCTU ero garb-
Heuwlen aKkcnnyatauyum. PEMOHT pacxogomepa BO3MOXEH TOSIbKO B YCOBUAX NPOU3BO-
ANTensa unu ceptTuuunMpoBaHHOIo NPON3BOANTENEM CEPBUC-LEHTPA.

7.3. NMoBepka

[MoBepka pacxogomepa BbINONHSAETCA No metoanke nosepkn PT-MI1-23-208-2025.

Me>xnoBepoyHbIN MHTepBan — 4 roga.
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NMPUNOXEHWUE A MaccorabapuTHble XapakKTepuUCTUKH
pacxogomepoB

(cnpaBo4HoE)

Pacxogomep KOMNAKTHOrO UCMONHEHUsE

WS-

2D1 =>

L*

-} |

PucyHok A.1 BHelwHW BUA 1 rabapuUTHbIE XapakTepUCTUKK
* - CNpaBOYHbIN pasmep

1 - I (610K 3NeKTPOHUKN); 5 - paTyuK;

2 - KpblLUKa MOHTaXHOMo OTCEKa; 6,8 - kabenbHblE BBOADI;

3 - NNoMOuMpyeMbIN PUKCATOP KPbILLKWY; 7 - KNnemMMa 3a3eMneHus;

4 - HTepenc onepaTopa; 9 - curHarbHble 3NEKTPOAbI.

Tabnuuya A.1 - MaccorabapuTHble XxapakTepuCTUKn

DN L, Mmm D, Mmm (@D1, Mm|@D2, mm| Dd, Mmm N H, mm | Macca, kr
32 1403 100 96,2 71 M8 4 268 4,5

40 1403 100 96,2 71 M8 4 268 4,5

50 1403 113 109,2 83,5 M8 4 281 6

65 1403 128 124,2 100 M8 6 296 6,5

80 200-3 150 145,5 121 M12 4 318 9
100 2003 169 164,5 | 1415 M12 6 337 13,5
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daTtymk pacxogomepa pa3aenbHOro UCNosIHeHUs!
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PucyHok A.2 BHelwHWI BUA U rabapuTHbIE XapakTePUCTUKM
* - CNpaBOYHbIN pasmep
1 - KpblLIKa MOHTaXHOro OTCeKa; 4, 6 - kabenbHble BBOAbI;
2 - MOHTaXHbI OTCEK; 5 - kKnemma 3a3emMnenHus;
3 - AaTyuK; 7 - CUTHarnbHble ANeKTPoabl.
Tabnuua A.2 - MaccorabapuTHble XapakTepUCTUKN
DN L, Mmm D, mm |@D1, mm|@D2, mm| @d, mm N H, mm | Macca, kr
32 1403 100 96,2 71 M8 4 281 4,5
40 140-3 100 96,2 71 M8 4 281 4,5
50 140-3 113 109,2 83,5 M8 4 294 6
65 1403 128 124,2 100 M8 6 309 6,5
80 200-3 150 145,5 121 M12 4 331 9
100 200-3 169 164,5 141,5 M12 6 350 13,5
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M3mepuTtenbHbIN Npeobpa3oBaTtenib pacxogomMepa pasgenbHOro UCNoJIHEHUSA

244

—®

7
POE

]

188

et L

PucyHok A.3 BHelHWI BUA 1 rabapuTHbIE XapakTePUCTUKM

1 - MOHTaXHbIN OTCEK;
2 - KpbILKa MOHTa)XHOTO OTCEKa;
3 - NnomMoupyembIn UKcaTop KpbILLKY;

4 - HTepenc onepaTopa;
5 - KNEMMHbIN OTCEK;

6,8 - kabernbHble BBOAbI;

7 - Kkrnemma 3a3eMneHuns;

9 - MoHTaxHas nnactuHa ans kpennenusa UMM Ha

CTOWKE UNN CTEHE

10 - KpbILLKa KNEMMHOro oTceka

11, 12 - kabenbHble BBOAbI A1 CUITOBOIO U CUr-
HanbHOro kabenen.
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NMPUNOXEHWUE b MoHTaxHasa AnuMHa pacxoaomepa npu

yCTaHOBKe

(cnpaBo4HoE)

Apantep

=
L* |
Tunbl NPpUMEHsIEMbIX aganTepoB

MpuBapHon naTpyboK Tunopaamep | Pasmep Tpybbl, MM L, mm*

] DN32 36x2/35x1.5 230

DN40 42x2/41x1.5 230

DN50 54x2/53x1.5 230

DN65 70x2 215

DN80 85x2 275

|| DN100 104x2 275
Knamn Tunopaamep | Pasmep Tpybbl, MM L, mm*

] DN32 35x1.5 273

DN40 41x1.5 273

DN50 53x1.5 273

DN65 70x2 271

DN80 85x2 331

|| DN100 104x2 331
MornoyHasa mydTa Tunopaamep | Pasmep Tpybbl, MM L, mm*

] DN32 36x2/35x1.5 294

DN40 42x2/41x1.5 296

DN50 54x2/53x1.5 300

DN65 70x2 295

- DN80 85x2 365

|| DN100 104x2 384
Acentuyecknin conaHew Tunopaamep | Pasmep Tpybbl, MM L, mm*

] DN32 35x1.5 324

DN40 41x1.5 324

DN50 53x1.5 324

DN65 70x2 326

DN80 85x2 394

|| DN100 104x2 394
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UcTopuna nameHeHum

Bepcus [ata OnncaHne nameHeHun Cp.
1.01 |[29.08.2024 HoBas pegakuma
1.02 |24.04.2025 M3aMeHeH HOMep MeTOOMKM NOBEPKU 48
1.03 [28.07.2025| WM3ameHeHO 3Ha4yeHue TemnepaTypbl N3amepsieMon 6

cpenbl ona yteposkn ETFE
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