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HacToawmm JOKyMEHT pacnpocTpaHSaeTCs Ha pacxo4oMep-CHeTUUK
anektpomarHntHein «B3JIET OP» (ganee — pacxogomep) v npegHa-
3Ha4yeH ONA 03HAKOMIIEHUSA C YCTPOMCTBOM M NMOPSAAKOM 3SKCrnyaTaumnm
pacxogomepoB NCMONHEHNN OPCB-410(510)/1, -420(520)11,
-430(530)J1, -440(540))1, -450(550)J1, -470(570)]1; -420(520)9,
-430(530)0, -440(540)®P, -450(550)d. HacTtb | cogepxut TexHn4eckoe
onucaHue 1 NopsaoK NCNONb30BaHUA pacxogomepa npu aKcnyataumm,
yacTb |l — MmeToauKy NoBepKu.

B cBs3M ¢ nocTosiHHOM paboTon No ycoBepLUEHCTBOBAHMIO NpUbo-
pa B pacxogomepe BO3MOXHbl OTNIMYMA OT HACTOALLEro pyKOBOACTBA,
He BNUSOLLME HA METPOSOrMYeckme xapakTepucTukn n yHKUMOHarb-
Hble BO3MOXXHOCTM npunbopa.

MEPEYEHb MPUHATBLIX COKPALLEHN

Dy - AnamMeTp YCIOBHOro npoxoaa;

KK - xugkokpuctanimyecknn nHgmkaTop;

Z15) - U3BMEPUTESbHbIN BMOK,;

MBIT - NCTOYHMK BTOPUYHOIO NUTAHUS;

MNP - nepBu4YHbIN NpeobpasoBaTenb pacxoaa;
cy - CEPBUCHbIN LEHTP;

90C - anekTpoaBuxyLlasi cuna;
OMP - anekTpoMarHUTHbIA pacxogoMep.

* * %

Pacxodomep-cuemuyuk anekmpomacHUmMHbit «B3JIET OP» 3apeaucmpuposaH
8 ocydapcmeeHHOM peecmpe cpedcme usmepeHul P® nod Ne 20293-10
(ceudemenbcmeo 06 ymeepxOeHuu muna cpedcme  usMepeHul
RU.C.29.006.A Ne 40673).

Pacxodomep-cuemyuk anekmpomazHUmHbit «B3JTET 3P» coomeemcmeyem
mpebosaHusIM HOpMamueHbIX OOKYMEHMO8 110 3/1eKmpoMagHUmMHolU cosme-
cmumocmu u be3zonacHocmu.

Pacxoldomep-cuemyuk anekmpomazHUmHbit «B3JTET 3P» coomeemcmeyem
mpebogaHUsIM caHUMapHO-3nudeMUOI02UYEeCKUX Mpasusl U HOPMamueos.

Pacxodomep-cyemyuk anekmpomacHumiblli «B3JTET OP» paspeweH K rpu-
MeHeHUo Orsl ydema mernnoHocumerisi 8 800sIHbIX cucmemax mersiocHab-
JKEHUS.

Pacxodomep-cyemyuk anekmpomacHummbili «B3JIET OP» paspeweH K rpu-
MEHEHUI Ha npou3so0CmEeeHHbIX 0bbekmax 8 coomeemcmaeuu rnpasunamu
npombiwIeHHoU besonacHocmu.

Pacxodomep-cyemuyuk anekmpomacHumHbIt «B3JIET OP» coomeemcmeyem
mpebosaHusiM cucmembi 006po8orbHOU cepmugbukayuu «lasnpomcepmy.

lpucoeduHumensHas apmamypa «B3JIET KIA» coomeemcmeyem mpebo-
8aHUSIM HOpMamueHbIX O0KyMEHMOos.


http://www.vzljot.ru/

FrAPAHTUUN USTOTOBUTENA

¢ V3rotoButenb rapaHTupyet cooTBeTcTBue pacxogomepoB «B3JIET 3P» ucnon-
HeHnn SPCB-420/J1, -52011, -4200, -5209, -440/J1, -540/1, -4400, -540® TexHu-
YeCKMM YCroBUSIM B npefenax rapaHTMnHoro cpoka 60 mecsaues ¢ gatbl nep-
BMYHOW NOBEPKU NpU COBNOAEHNN CrieayoLWmX yYCrnoBum:

1. XpaHeHue, TpaHCNoOpTUPOBAHME, MOHTaX W IJKCnnyatauuss usgenuvs
OCYLLIECTBISATCA B COOTBETCTBMM C IKCMyaTaLMOHHOM OOKyMEeHTauu-
el Ha n3genve.

2. MoHTax 1 nyckoHanagouvHble paboTbl BbINOMAHEHbI B TeveHne 15 mecs-
LeB C AaTbl NEPBMYHOMN NOBEPKM C OTMETKOW B NacnopTe u3genuvs.

3. B TeyeHne mecsua ¢ MOMEHTa BBOAA U3OENUA B 3KCMlyaTaumto 3aknio-
YeH [JOoroBop OOCNyXMBaHUA C NOObIM  CEPBUCHBIM  LIEHTPOM
3A0 «B3JIET» c oTmeTKkoM B nacnopTe n3genus.

NMPUMEYAHWE. OaTta BBOAA n3genusi B SKcnsyatayuio 1 gata no-
CTaHOBKM Ha cepBUCHOe ObCnyxuBaHWe yKasblBalOTCS B nacrnopTte Ha
nspgenve B pasgene «OTMeTKM O npoBedeHun paboTy», 3aBepsitoTca
noAnnCbI0 OTBETCTBEHHOIO NULA U NeYaTbio CEPBUCHOIO LIEHTpa.

Mpn HecobnogeHnn ycnoBmua NyHKTa 3 rapaHTUNHBIA CPOK SKCMIy-
aTaumm cocTtaBnsieT 28 mecsueB C AaTbl NEPBUYHOM MOBEPKU U3AENUS.

Mpn HecobnogeHn yCnoBuin NyHKTA 2 rapaHTUNHBIN CPOK SKCMIy-
aTaumm coctasnseT 15 mecsueB ¢ AaTbl NEPBUYHOM MOBEPKU U3OENUS.

¢ /srotoBuTenb rapaHTupyeT cooTBeTcTBUE pacxogomepoB «B3JIET OP» npoumnx
NCMOMNHEHNN TEXHUYECKUM YCMNOBUAM B Npefenax rapaHTUMHOro cpoka 28 me-
CALEB C AaTbl NEPBMYHOM MOBEPKM NMpU COONOAEHNUM CreAYHOLMX YCNOBUNA:

1. XpaHeHue, TpaHCNoOpTUPOBAHME, MOHTaX W 3JKCnayatauust usgenus
OCYLLIECTBISATCA B COOTBETCTBMM C IKCMyaTaUMOHHOW OOKyMeHTauu-
el Ha n3genve.

2. MoHTax 1 nyckoHanagovHble paboTbl BbINOMHEHbI B TeveHne 15 mecs-
LeB C AaTbl NEPBUYHOMN NOBEPKN C OTMETKOW B NacnopTe u3genus.

Mpn HecobnoaeHnn ycnoBmua NyHKTa 2 rapaHTUNHBIA CPOK SKCMIy-
aTaumm coctasnsieT 15 mecsueB ¢ AaTbl NEPBUYHOM MOBEPKU U3AENUS.

¢ [apaHTUMHBIN CPOK NPOASIEBAETCS Ha BPEMS BbINOSMHEHUS rapaHTUMHOIO pe-
MOHTa (6e3 y4eTa BpeMEHN ero TPaHCNOPTUPOBKM), €CNN CPOK NPOBEAEHUS ra-
PaHTUMHOIO PEMOHTA NPEBLICUN OANH KaneH4apHbIA MecsL.



¢ M3roToBuTEnb He HECET rapaHTUHbLIX 06A3aTEeNbCTB B Clyyae Bbixoda M3aenus
U3 CTPOSl, ECNN:

1.

OTcyTCcTBYET nacrnopT Ha u3genue ¢ 3anofHeHHbIM pasgenom «Ceuae-
TENbCTBO O NPUEMKEY.

. Uapenune nveet mexaHndeckme noBpexaeHus.
. Uapenve xpaHuMnocb, TpaHCNOPTMPOBAarochb, MOHTMPOBAOCh UMK 3KC-

nryaTMpoBanocb C HapyleHvem TpeboBaHMI 3KchryaTaumoHHOW Ao-
KyMeHTauumn Ha nagenve.

. OTcyTCTBYET UK NoBpeXxaeHa nnomba ¢ NoBepuUTeNbHbLIM KIeiMOoM.
. apenue nnu ero coctaBHas 4acTb noaeepranocb pasbopke unu gopa-

ooTke.

HeucnpaBHoe u3genve ans BbIMNOMIHEHUA rapaHTUMHOIO PEMOHTA
HanpaBnsaeTCcs B permoHarsibHbI UK rofIOBHOM CEPBUCHBLIN LIEHTP.


http://www.vzljot.ru/

1. OMNCAHUE U PABOTA

1.1. HasHauyeHue

Pacxooomep-cyeTunk anektpomarHutHeln «B3JIET 3P» npegHa-
3Ha4YeH Ana usmepeHus cpedHero ob6bemHoro pacxoga u obbema ro-
pAYen 1 XonogHou BoAbl, ObITOBLIX CTOKOB, a Takke APYrMx He arpec-
CUBHbIX 3M1EKTPONPOBOAALLMX XKUOKOCTEN B LUMPOKUX ANana3oHax TeM-
nepaTyp n NpoBOAMMOCTEN.

OcHoBHaga cepa npumeHeHusi pacxogomepoB «B3JIET OP» wuc-
nonHeHnn JPCB-4xx(5xx)J1, OPCB-4xx(5xx)® — B coctaBe Tensno-
CYETYMKOB, WU3MEPUTENbHbLIX CUCTEM, aBTOMATU3UPOBAHHbLIX CUCTEM
ynpaBneHns TeXHONOrM4YeckuMn npoueccaMm B IHepreTuke, KoMMy-
HanbHOM XO35UCTBE U T.4.

Pacxogomepbl MOryT ycTaHaBNMBaTbCS Kak B MeTannuyeckue, Tak
1 B NNacTMKOBbIE (MeTannonnacTukoBble) Tpybonposoab!.

Mo 3aka3y pacxogomepbl MOryT GbiTb HACTPOEHbI ANA M3MEPEHNs
napaMeTpoB PEBEPCMBHONO MOTOKA C Bblaayel curHana HanpaslieHUus

NOTOKa.

1.2. TexHN4YeCKne xapaKkTepUCTUKHU

1.2.1. TexHn4yeckne xapakTepucTuku pacxogomepa npmeegeHol B Tabn.1.

Ta6nuuya 1

HanmeHoBaHune
napameTpa

3HayeHve napameTpa

1. QnameTp ycrnoeHoro

npoxoaa (Tunopasmep),

Dy, MM

10

15

20 125

32

40

50 | 65 | 80

100

150

200

300

2. Hanbonbwunnm name-
paemMbli cpegHuin
ob6beMHbIN pacxon,
QHaI/IGJ Mslq

3,40

7,64

13,58121,23

34,78

54,34184,90(143,51217,3

339,6

764,1

1358

3056

noToka, m/c

. YyBCTBUTENBHOCTL pac-
xogomepa rno CKopoCcTH

0,02

4. aBneHune B Tpybonpo-
Boge, Mla

He bonee 2,5

5. YpenbHaga npoBogu-

MOCTb pabouyen Xngko-

ctn, Cm/m

He MeHee 510

6. Temnepatypa pabouen
»xungkoctu, °C

oT muHyc 10 go 150

7. HanpskeHne nuTaHus
NOCTOAHHOrO TOKa, B

24

(cm. n1.1.2.3)

8. NoTpebnsiemasa moLy-
HOCTb, BT

He bonee 2,0
He Oonee 2,5

(ucrionHeHusi OPCB-4 xx/1/®)
(ucrionnHeHus1 OPCB-5xx/1/®)

9. CpefHsasa HapaboTka
Ha OTKa3, 4

75 000

10. CpeaHuin Cpok cryx-
Obl, net

12




1.2.2.

Mpenenbl gonyckaemMon OTHOCUTENbHOW MOrpeLwHoCcTn pacxogomepa
npu N3MepeHnn, HONKaUnKn, perncTpaunmn, XxpaHeHnm n nepegade pe-
3ynbTaTtoB U3MepeHus cpegHero obbemHoro pacxoga, obbema pas-
TNNYHBIX Xngkocten ans pacxogomMmepoB NCMOSNTHEHNI
OPCB-410(510)J1 npn ntobom HanpaeneHnn NoToka B AManasoHe pac-
x000B oT 0,0067-Quans 80 Quans (KOIPPUUMEHT NEpeEKpbITUS AnanasoHa
1:150) onpegenstoTca no popmyrne

6 =i(0,9+EJ, %l
\'

roe & — npenenbsl 4ONyCKaeMonW OTHOCUTENbHOW NOrpeLlHOCTU;
V — CKOPOCTb NOTOKa B Tpybonposoae, M/c.

CBsa3b Mexay CKOPOCTbO MOTOKA V 1 pacxogom B Tpybonposoae Q
onpeaensieTcst 3aBMCUMOCTbIO

- Q
B -3 2’
283-10 ~Dy

roe Q — cpegHun o6 bEMHBLIN pacxoa, M3/q;

Dy — AnameTp yCrioBHOro Npoxoaa, MMm.

[na pacxogomepoB NpoYvnx UCNOonHeHWn (Tabn.2) npegenesl gonyc-
KaeMon OTHOCUTESIbHOW MOrpeLHocTn npu nobom HanpasneHum noTo-
Ka - 6=+ 2,0 %.

Tabnuua 2

WcnonHenune [nanasoH pacxonoB / KO3PULMEHT NEPEKPLITUSA gnana3oHa

SPCB-420(520)11/® (0,0067...1)- Quas / 1:150

OPCB-430(530)11/® (0,005...1)- Quavs / 1:200

SPCB-440(540)1/d (0,004...1)- Quass_/ 1:250

OPCB-450(550)1/¢ (0,0033...1): Quaus / 1:300

3PCB-470(570)N (0,002...1)- Quas_/ 1:500

1.2.3.

B 1abn.2 ykasaHbl HOPMUpPOBaHHbIE AManNa3oHbl pacxoda Ans pac-
XOOOMEPOB AaHHbIX WUCMOSIHEHUW MpPU NPSIMOM HarnpasfieHUW MoToKa.
Mpn obpaTHOM HanpaBfeHUM NOTOKa HOPMUPOBAHHbLIN AMana3oH pac-
xoda ansa atux ucnonHeHun coctasnseT (0,0067...1)-Quavs.

3HayeHna namepsieMoro pacxoga Ansd pasnuyHbIX UCMOMHEHUN U
TMnopa3amepoB npuBeaeHbl B Tabn.A.1 MNpunoxeHus A.

Mpepenbl gonyckaemMon OTHOCUTENbHOM MOrPeLUHOCTU perncTpaumm
BpemeHun HapaboTkm — 0,1 %.

MuTaHne pacxogoMepa [OOIMKHO OCYLLEeCTBNATbCA CTabunmsmpoBaH-
HbIM Hanps>keHMemM MNOCTOAHHOrO TOKa 3HavyeHveM U3 [JuanasoHa
(18-25) B ¢ ypoBHeM nynbcauun He 6onee +1,0 %. lNMutaHme oT cetn
220 B yactoton 50 'y moxxeT obecneymBaTbCA C MOMOLLbIO UCTOYHMKA
BTOpudHoro nutaHusa (MBI1), noctasBnsemoro no 3akasy ([punoxe-
Hue E).



1.2.4. Pacxopomep cootBeTctByeT TpeboBaHusam FOCT P 52931 no ycrtom-
YMBOCTHU:

- K KriMMaTuyeckumMm Bo3gencTeuam — rpynne B4 (ananasoH Temnepatypsbl
oKkpyxatowero Bosgyxa ot 5 go 50 °C, oTHocuTeNnbHas BAAXHOCTb He
6onee 80 % npn TemnepaTtype 0o 35 °C, 6e3 koHgeHcaumm Bnarm);

- K MexXaHn4eckumM Bo3gencTsuam — rpynne N2;

- K aTMochepHOMY AaBrieHuto — rpynne P2.
CteneHb 3awmTbl pacxogomepa cooTBeTcTBYeT kogy IP65 no
FOCT 14254.

1.2.5. Bug v maccorabaputHble XapakTepuCTUKM pacxogoMepoB NpUBEAEHbDI
B MpunoxeHunn b.



1.3. CocTaB

KomnnekT noctaBku pacxogomMmepa npveeneH B 1abn.3.

Tabnuua 3
HavnmeHoBaHwue Kon. Mpum.

Pacxogomep 1 Mpum. 1,2
MCTOYHMK BTOPUYHOIO NutaHus =24 B 1 Mo 3akasy
Afantep TOKOBOro BbIxoga 1 Mo 3akasy
Mogyrnb akTMBHOIoO pexnma 1 Mpum. 3
lMpeobpasoBatenb RS-232 ¢ kabengamu 1 Mo 3akasy
KoMnniekT MOHTaXHbIN 1 Mpum. 4, 5
MacnopTt 1

KomnnekT akcnnyaTaumoHHON JOKyMEeHTauun B cocTaBe: 1

- PyKOBOACTBO MO 3KcnnyaTauum

- UHCTPYKLMS NO MOHTaXy

NPUMEYAHUA.
. VicnonHeHve n Tunopasmep pacxogomepa — B COOTBETCTBUM C 3aKa3oM.

. Mpw BbiNycke U3 NpOM3BOACTBA BbINOMHAETCS TUNOBas HaCTpoOWMKa pac-
xogomepa. MapameTpbl TMNOBOW HACTPOWKM npuBeneHbl B [Mpunoxe-
Hun [. Mo 3aka3dy moryT 6biTb 3aaHbl Apyrne 3HadYeHUss napameTpoB
HaCTPOWKN.

. BxoguT B KOMMNNEKT NOCTaBKM pacxogomepa Komnnektauum «Jlant+y.
MNocTaBnsaeTcs oTAeNbHO OT pacxogoMepa Ans nocrneayowen ycra-
HOBKM Npu HeobxoanMmMocTM Ha nnaty moaynsa obpaboTku. MpoBepATb
Hanuuue MoAayns akTUBHOrO peXxuma B yrnakoBKe pacxogomepa.

. B komnnekT BXOOAT ynnOTHUTENbHbIE NPOKMAAKW, KOHTaKTHblE nepe-
MbIYKM, Kabenu nutaHusa n ceasu. OnuHbl kabenen — no 3akasdy. Tuno-
Bas AnvHa kabens ana noakntoyenus Kk MBI — 1,5 m.

. Onsa pacxogomepoB ucnonHeHun I3PCB-x10J1, -x20J1, -x30J1, -x40/1,
OPCB-xx0® Habop aneMeHTOB MpUCOEAUHUTENBHOMW apMaTtypbl B CO-

rmacoBaHHOW Komnnektauun nmbo komnnekt apmatypbl «B3JIET KIMA»
B cbope nocrasnsieTcsa no 3akasy.

Pacxogomepbl ucnonHeHnn JIPCB-x50J1, -x70J1 noctaBnsatoTcs

TOSIbKO C KOMMMNEKTOM CepTUMUMPOBAHHON NPUCOEAUHUTENBHON ap-
maTypbl «B3J1ET KIMA».

[lonyctnmoe gaBneHve nocrtasnsieMon apmaTypbl:
- ana ncnonHexnun APCB-xxxJ1 Dy10 - D65 — 1,6 Mlla;
- Ansa nenonHexnun APCB-xxxJ1 Dy80 - Dy150 — 2,5 MTa;

- Ana nenonHennn APCB-xxx® D20 - D,300 — 2,5 Mla.
JKcnnyaTaumMoHHas [OKYMeHTauusl U KapTbl 3akasa Ha JaHHoe usaenuve

N Opyryto npoaykumio, Belnyckaemyto dompmon «B3J1ET», pasmelleHbl Ha can-
Te no agpecy www.vzljot.ru.

Tam >xe pasMelleH nakeT nporpamm «YHuBepcasibHbI MPOCMOTPLLNKY,
BKITOYaOLWMA B CBOW COCTaB WHCTPyMEeHTanbHble nporpammbl  «MoHuTOp
B3JIET SMP» n «MoHutop B3JIET SMP Jlant+» anga pabotel ¢ npubopom no
nocnegosartenbHbiM UHTepdencam RS-232, RS-485 un untepdency Ethernet.
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1.4. YcTpoucTBo n pabota

1.4.1. MpuHUKMN paboTbl N YCTPOUCTBO pacxoaomepa

Pacxogomep cOCTOUT M3 3NEKTPOMarHMTHOrO MepPBUYHOrO Npeob-
pasoBaTens pacxoga (IMIP) n BTopu4Horo npeobpasoBaTenst — MUKPO-
npoLeccopHOro nameputensHoro 6roka (UB).

MpuHUKMN paboTbl anekTpomarHMTHoro pacxogomepa (3MP) ocHo-
BaH Ha M3MepeHun anekTpoasmxyLien cunbl (3OC) nHaykunmn, BO3HK-
Katowen B obbeme 3neKTponpoBOAsLIEN KMAOKOCTU, OBUXYLLUENCA B
MarHMTHOM nore, Cco3JaBaeMOM SfeKTPOMarHUTHOW CUCTEMOW BO
BHYTPEHHEN MONOCTM NPOTOYHOM YacTu NepBUYHOro nNpeobpasoBartens
pacxopga (puc.1).

PACXOOOMEP
MEPBUYHbIN U3MEPUTENbHbIN
MPEOBPA30BATESb [lumanue oBmomok BNOK
PACXOD‘A a/lekKmpomazsHuma
< Moayne =248

> : Mogynb :
3C und | aKTMBHOIO | UmnyrnscHo-
AC unoykyuu I pexuma ]' YacmMomHbIl 8bIX00 o
e — + Ll

obpaboTkn |«

/-\ Bbixod HanpaeneHus

o= nomoka

»
' o

\

Tokoebll

! |
N —— el oayne | o | abito0
| TOKOBOro
IMH,unauuul L

________ BbiXxoaa

Puc.1. CTpykTypHasa cxema pacxogomepa.

MepBunuHbIM npeobpasoBaTent pacxoga (MMP) npeacrasnser co-
6o NonbI MarHUTOMNPOHULAEMbIA LUIMHAP, BHYTPU KOTOPOro npoTte-
KaeT KOHTponupyemas XuaKocTb. CHapyxu uunuHgpa pacrnonaratoTcs
0OMOTKM anekTpoMarHuta. V3HyTpyu uMnmMHAp NOKPbLIT 3MeKTPoM30ns-
LUMOHHBIM MaTepuarioMm Unn BbINOSIHEH LEeNUKoM n3 Hero. [ns cbema
N3MepUTESIbHOIO CUrHamna B CTeHKax UMnuHapa guameTparnbHO pacno-
NOXeHbl ABa 3NeKTpoAa, KOHTaKTUPYHLNe C KOHTPONMPYEMOWN XUOKO-
CTbHO.

OO0C wHaykumm E nponopumoHanbHa cpefHen CKOPOCTM MOTOKa
XWOKOCTU V, pacCTOAHUIO Mexay anekTpogamu d (BHyTpeHHemy aua-
MEeTpy NepBUYHOro npeobpasoBaTens) 1 MarHUTHOM MHAYKUMK B:

E=k-B-d-v,

roe k — koahmumneHT NponopLUmMoHanibHOCTH.
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Ons paHHoro Tunopasmepa OMP B u d — BenuynHbl NOCTOAHHbIE.
3HaveHne J[C He 3aBMCUT OT TemnepaTypbl, BA3KOCTU MU NPOBOANMO-
CTM XWOKOCTM NPU YCNOBUMU, YTO NPOBOAMMOCTb NPEBbIIAET 3HAaYEHNE,
yKa3aHHOEe B TEXHUYECKNX XapaKTEPUCTMKaX.

N3mepuTenbHbIn 6ok cogepxuT Moaynb 06paboTkn n Moaynb UH-
ankauum (Npu HanNM4MmM nHgukaTopa).

Mogaynb o6paboTkmn obecnevmBaer:
- NUTaHNne 06MOTOK 3NEKTPOMArH1Ta;

- npueM n 0bpaboTky nameputensHoro curHana (34C nHaykumm), onpe-
AeneHne 3HavyeHus cpegHero o6 beMHOro pacxoaa;

- npeobpasoBaHMe U3MEPEHHOro cpeaHero o6bEeMHOro pacxoga B Mo-
CreaoBaTenbHOCTb BbIXOAHbBIX UMMYMbCHO-4YaCTOTHBLIX CUrHAMOB;

- onpegeneHne HanpaBlieHNA NOTOKa U Bblgady CUrHarna HanpaBlieHuA
NOTOKa B BUAE YPOBHA JIOTMYECKOIo CUrHana;,

- ynpasrieHMe NHOUKaTopoM (Mpu HanmMyum);
- HakonseHne obbema 1 BpeMeHn HapaboTKn HapacTaroLUM UTOMoM;
- AnarHoCcTuKy paboTbl npmbopa;

- XpaHeHne YCTaHOBOYHbIX AaHHbIX, a TaKXe napamMmeTpoB HaKOMJIEHUA,
BpeM4d XpaHeHUA OaHHbIX NMPpKU OTCYTCTBUM NUTAHUA — HE MEHee roaa;

- 3aWmUTy NapaMeTPOB HAKOMMEHWUsI U YCTAaHOBOYHbIX AAHHbLIX OT HeCaHK-
LIMOHNPOBAHHOIO AOCTYMA.

Mopgynb nHankauum (npy Hann4mmn) obecnevnBaeT paboTy UHOMKA-
Topa. Mo 3aka3dy namepuTtenbHbIi BOK BbIMOMHAETCS C UHOUKATOPOM
(ncnonHeHns OPCB-5xxJ1/®) wnn 6e3 wuHoukatopa (MCNOMHEeHUs
OPCB-4xxJ1/®P).

ToKoBbIN BbIXOA pacxogoMepa BbINOSHAETCA NO 3aka3y B Buae
agjanTtepa, npeobpasylowero UMMyfbCHO-4aCTOTHYIO nocrneaoBaTtenb-
HOCTb B BbIXOAHOW TOK, NPOMOpPLUMOHAribHbIA pacxoay.
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1.4.2. Pexxumbl paboTbl
Pacxogomep nmeet Tpu pexrma paboTbl:
- HACTPOWIKA — pexuM HacTpOWiK1 1 NOBEPKM;
- CEPBUC — pexum noaroToBKM K aKCnfyaTaumm;
- PABOTA — akcnnyaTaunoHHbIA PeXnM (pexnm nonb3oBaTens).

Pexnmbl paboTbl 3agaroTcsa KOMOUHaLMeEN Hanumyus / OTCyTCTBUSA
3aMblKaHUA C NOMOLLbIO MEPEMbIYEK OBYX KOHTAKTHbIX Map, pacrnono-
XXEHHbIX Ha nnaTte moaynsa obpaboTkn. CooTBeTCTBME KOMBMHaUMA pe-
Xumam paboTbl NnpuBeaeHo B Tabn.4, rae «+» — HanNM4Me 3aMblkaHus
KOHTaKTHOW napbl, a «-» — OTCYTCTBME 3aMblKaHUS.

Tabnuua 4
HanMeHoBaHme KoHTakTHas napa
exmma - komnn. «JlanT+» HasHaueHve pexuma
P J5 J6 J1 J2
HACTPOWKA + - + _ Pe}K:I:: oneCSff”K”
CEPBUC - + — + PeswuM noarotoskm
K aKcnayaTtauum
PABOTA - _ _ _ 3KC””}F/)361:IMJ.I\I:IIOHHHVI

Pexumbl oTnmMyaoTca BO3MOXHOCTAMM MOAMMMKALUN YCTaHOBOY-
HbIX NapameTpoB npubopa. Mogudmrkaumna ocylecTBnseTca nporpam-
MHO C nomoLbto npeobpasoBatend RS-232, noctaBNngemoro no 3aka-
3y.

B pexume HACTPOWKA [OCTYMHbI BCE YCTAHOBOYHbIE NapameTpbl
npubopa. B aToM pexnme nNpou3BOAUTCHA HACTpoKMka npubopa B Npo-
Lecce ero n3roToBfieHUs 1 IOCTUPOBKa (Kannubposka) npu noBepke.

B pexxume CEPBUC BoamoxxHa mogudumkaums:

- OTCEYEK NO U3MEPEHUIO;
- MapamMeTpPOB U PEXMMOB paboThbl YHMBEPCATbHbIX BbIXOA0B;
- NapaMeTpoB MHAMKALMM.

B pexxume PABEOTA Bo3MOXHa MoandmKkauus TONbKO NapamMeTpoB
MHOuKauun: Habopa NHANUMPYyEMbIX NapameTpoB, BPEMEHU MHAUKALMUN
OAHOro NapameTpa, eauHUL, U3MEPEHUS, OTCEYKM MO MHANKALUMN.

Moaudurkaumsi yCTaHOBOYHbIX NapaMeTpoB, AOCTYMHbIX B peXnmax
PABOTA n CEPBUC, He BnMseT Ha METPONOrnyYeckne xapakTepucTukn
npubopa M MOXEeT NpPoM3BOAUTLCA NPU HEOOBXOAMMOCTM Ha OObEKTE.
MapameTpbl HacTporkn n kanubposku B pexxumax PABOTA n CEPBUC
HEeOOCTYMHbI.
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1.4.3. BbiBoA nHdopmaummn
1.4.3.1. Haukaums

[MepeyeHb NnapamMeTpoB, KOTOPbIE MOTYT BbIBOAUTLCA HA MHAMKATOP
pacxogomepa npueeaeH B Tabn.s.

Tabnuua 5
0O603HaYeHne HanmeHoBaHue En. nam Kon-Bo 3HakoB MHOKauunum
napamertpa A ) Lenasa 4actb ,Cl,p06. 4yacTb
peaHuii 00 beMHbIN M>/Y no 0o
0 C i 06 7 ° 7 6
pacxog n/MuH no7 o5
v CyMMapHbIlit 06bem M° no 4 3
HapacTaloLMM UTOroM n 0o -
(Hap ) ] 7
Vi O6bem npsAmMoro noToka M no4 3
HapacTaloLMM UTOroM n 0o -
(Hap ) ] 7
V- O6bem obpaTHOro notoka M no4 3
HapacTaloLMM UTOroM n 0o -
(Hap ) 7
T Bpemsi HapaboTku Yac:MUH bo 5 (4ac) 2 (MVH)
HapacTalLWwmnM UTOrom yac 0o
6 2
NMPUMEYAHNA.

1. 3HayeHne pacxoga npu obpaTHOM HanpaBfeHMM MOTOKAa, a Takke OT-
puuaTtenbHble 3Ha4YeHna cymmapHoro obbema u obbema obpaTHoro
NOTOKa MHAMLMPYIOTCS CO 3HAKOM MUHYC.

2. CymmapHbIi 06bem onpeaenseTcs Kak CyMma o0beMoB, HAKOMMEHHbIX
npy NPSAMOM (NONOXUTENBHOM) 1 0BpaTHOM (OTpULATENbHOM) Hanpas-
NeHusX NoToka, C y4eTOM 3HaKa HanpasneHusa notoka. B HepeBepcuB-
HOM pacxogomepe npupalieHne obbema Ons MHOMUMPYEMbIX napa-
METPOB «CyMMapHbIi 06beM» U «0OBLEM MpU NPSIMOM HanpaBfiEHUU»
OLMHAaKOBO.

3. lNocne nepenosyiHeHnAa cHeT4YnKka HakomniieHnAa COOTBETCTBYHOLLErO 00b-
eMa MHaunKauuna npoaosnkaeTca C HyneBOoro 3Ha4eHu4.

Pacxogomepbl MCMNOMNHEHUN SPCB-5xxJ1/® OCHallarTCcs
7-CerMeHTHbIM 8-pa3psaHbiM C OECATUYHOW TOYKOW KUAOKOKpUCTaNu-
yeckum nHgukatopom (PKKW), nmetowmm ase ctpokm (puc.2):

- CTPOKy B6yKBEHHO-LM(POBOM MHGOPMaLNK;
- CTPOKY MHOMKaLMW cneyunanbHOro CMMBosia — Mapkepa.

Mapkepbl B BUuae cumBona V ykasbiBaloT Ha 0603Ha4YeHne nHamum-
pyeMoro napameTpa, a Takke Ha 0603HavyeHus efuHuL M3MepPEHUs
pacxofa n obbema (npu ux nHamkauum). O6o3Ha4YeHNa napameTpoB n
edVHNL, M3MEPEHMs HaHEeCeHbl Ha NepeaHol naHenb npubopa nog
KKN.
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} cmpoka 6yK8eHHO-
- . yuagbposou uHgbopmayuu
A4 A4

} Cmpoka Mapkepa

T Q Vv V+ V- n ™
o ? O—0—0o0 n ,MOMH Mqu MapKuposka Ha
O—O

rniepedHel naHesnu

Puc.2. Bug vHgukaTtopa pacxogomepa U MapKUpOBKM OOO3Ha4YeHUW Ha
nepeAHerM naHenu npu uMHAMKauum ob6bLema oOGpaTHOro noToka
(3HaueHMe V- = -122,7 M°).

Habop vHamMumpyembix napameTpoB, e4uMHULbI U3MEPEHNSA U Nepu-
O4 VHOMKauMK, a Takke oTceyka no uHaukaumm (cm. n.1.4.4) moryt
yCTaHaBnMBaTbCHA MO 3akady Npu BbINyCKe M3 NPOM3BOACTBA WU Ha
obbekTe npu BBOAE B aKcnnyatauuto. MNepuog nHaMKaumm — BpeMs MH-
AnKauum ogHOro napamMeTpa MOXeT ycTaHaBnNuBaTbCsa B npeaenax ot 1
Ao 100 c. MNpu TMNoBon NocTaBke NepuUoa UHAMKaUMN ycTaHaBNMBaeTCcs
paBHbIM S C.

Hanuune HewTaTHOM cuTyaumm B pexmme paboTbl Tpybonposoaa
nUnn HemcnpaesHoCTM nNpubopa ByaeT MHAMUMPOBATLCA B BUAE CMMBOMA
H, nepnoguyeckn nosiBnsoLerocs Ha COOTBETCTBYOLEM 3HaKOMecTe
KKW. OuarHoctupyemble HEUCNPaBHOCTU U HOMepa 3HAKOMECT yKasa-
Hbl B pasgene 2.5 HacTosLLero pykoBoacTBa.

1.4.3.2. YHMBepcanbHble BbIXOAbl

Pacxogomep mMmeeT OBa yHvBepcarbHbIX rarbBaHWYecKu pasBsi-
3aHHbIX BbIxoAa. Bbixoabl yHMBEpPCanbHbl Kak Mo BO3MOXHOMY PEXuUMy
paboTbl (HAaCTOTHbINA, UMMYBbCHBIA UMW IOMMYECKUI), TaK U MO Ha3Haye-
HUYIO0.

Pexum paboTbl, Ha3Ha4yeHne, a Takke napameTpbl paboTbl BbIXO-
[AOB 3a[aloTca NPorpaMmHO Npw Bbinycke M3 npoussoacTtea. [pn Heob-
XOANUMOCTM OHWU MOTyT OblTb M3MEHEHblI Ha 0O6beKTe Npu BBOAE B IKC-
nryartaumio.

¢ B uMnynbCHOM M 4aCTOTHOM peXmmax Ha yYHMBepCarbHbIA BbIXOL MO-
cTynaeT MMMyIbCHasa NocrneaoBaTeribHOCTb TUMAa «MeaHap» CO CKBaX-
HOCTbIO 2 1 HOPMUPOBAHHBLIM BECOM MMNynbca. [pegensHasa yactoTa
cnegosaHus umnynscos 2000 Iy,

KoHcTtaHTa npeobpasoBaHusa Bbixoga Kp, onpegensiolias Bec UM-
nynsca, MOXeT ycTaHaBnmBaTbcs B npegenax ot 0,0001 go 200 000 ¢
MUHMManbHbIM auckpetom 0,0001. [ns onpenenexus 3HaveHusa Kp c
y4eTOM MakCMmarnbHOro 3HayeHusa pacxoga B Tpybonposope, roe Oy-
AeT yCTaHaBnMBaTbCA pacxofoMep, a TakKKe 4YaCTOTHbIX CBOMCTB Mpu-
€MHMKa UMMYNbCHOro CUrHana MoXHO BOCMOSb30BaTbLCA (DOPMYIION:

36-F 18-10%

makc Qmakc * Tn

Kp[mmn/n] <

15



rae Quaxc — MakcMmanbHbi 06bEeMHBIN pacxoq B Tpybonposoae, M3Iy;

F — MakcMmanbHO gonyctumasi Ansa npMeMHuka YactoTa criegoBa-
HUA UMNYNbCOB pacxogomepa, u;

T=Tuwun/2 — MUHMManbHO AonycTumasi Ans npuemMHuka AnuTenb-
HOCTb MMMNYNbCOB pacxoAoMepa, Mc;

Tuun — NEPUOA CregoBaHNS UMMNYNbLCOB Ha BbIXOAE, MC.

¢ B 4yacToTHOM pexume yactoTa cregoBaHUs MMMYNbCHOW MNocrnenoBa-
TEeNbHOCTM NponopuuoHarnbHa cpegHeMy obbeMHOMY pacxody, uame-
peHHOMY B TedeHune npeablaywmnx 80 mc.

MNpn paboTte B YacTOTHOM pexmme Kpome 3HadveHus K, 3apatotcs
Takke 3HayeHus napameTpoB MakcummanbHasa 4actota, ABapunHas
yacToTa 1 AKTUBHbIN YPOBEHb.

MakcumanbHaa 4actota — 4acToTa, COOTBETCTBYHLAA MaKCu-
ManbHOMY pacxoay B AaHHOM TpybonpoBoge. NpeBblleHne Ha BbIxoae
3HayeHnss MakcumanbHOM YacToTbl ANArHOCTMPYETCS B pacxogomepe
Kak HewlTaTHaa cuUTyauus, T.e. 3aflaHHOe AN JaHHOro Bbixoda 3Haude-
Hue K, HeKoppeKTHo.

ABapunHaa yactoTta — 4yacToTa crnegoBaHUs MMMNYNbCHOW nocne-
poBatenbHocTh (He 6onee 2000 Iy), koTopas GygeTt hopmmpoBaThCs
Ha BbIXo4e B cryvae, ecnv n3amMepeHHoe 3Ha4yeHne pacxoga npeBbilla-
eT 3Ha4veHne Quans ANA AaHHoro Dy pacxogomepa. 3agaHHoe 3HaYeHune
ABapuMHOM 4YacTOTbl JO/MKHO ObiTb HE MEHbLLE 3a4aHHOrO 3HA4YeHUs
MakcumanbHOM 4acToTbl AONs AAHHOrO Bbixoda. [ns OTKM4YeHus
dYHKLMM OPMUPOBAHUSA Ha BbIXOLE aBAPUNHOW YaCcTOTbl HEOBXOAMMO
3agaTtb 3HavYeHne ABapuMMUHOM YacToThbl, paBHoe 0 Iu.

AKTUBHBbIN YpOBEeHb — 3TO YpoBeHb curHana (Bobicokun nnu Hus-
KWW), COOTBETCTBYIOLWMNN HanNUumMio MMnNynbca. ONekTpuyeckme napa-
MeTpbl YyPOBHEWN curHana npueeaeHsl B [NpunoxexHun B.

Has3HaueHne BbIXxoga B HAaCTOTHOM pexume 3agaeTcs ycTaHOBKamMu
Pacxoa no mopynto, Pacxoa npsimon n Pacxop o6paTHbIN.

Mpn yctaHoBke Pacxop nmo moaynk MMMyrbCHas nocrefosa-
TENbHOCTb C YaCTOTOW CriegoBaHWs, NPONOPLMOHANbHON N3MEPEHHOMY
3HayeHuto pacxoda, opMmpyeTcsa Ha Bbixoge npwu nbom Hanpasne-
HUW NOTOKa, Npu yctaHoBke Pacxoa npsiMOM — TOSMbKO Mpu NPsSIMOM
HanpaBneHMn noTtoka, Pacxop oOpaTHbIM — TONbKO NpyM obpaTHOM
HanpaBneHuw.

¢ B nmnynbcHOM pexnme paboTbl ¢ nepuoaom 1 ¢ Ha BbIXxog noctynaet
nayka MMnynbCcoB, KONMMYECTBO KOTOPbLIX C Y4ETOM Beca MMNyrbca Co-
OTBETCTBYET 06bEMY, MIBMEPEHHOMY 3a NPEeabIAYLLYI0 CEKYHAY.

Mpn paboTe B MMNYNbCHOM peXume 3afaltnTcs 3HavyeHust napa-
meTpos Kp, NMepuoa nmnynbcoB 1 AKTUBHBLIN YPOBEHb.

Mepuoa MMnynbCoB — nepuo criegoBaHUs MMMNYMbCOB B Maudke.
MoxeT ObITb 3agaHO 3Ha4YeHue oT 1 go 255 mc, T.e. MOXeT ObITb 3aa-
Ha YacToTa crnegoBaHusa nmnynscos B nadke ot 1000 go 4 Ny,
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HasHauyeHne Bbixoda B UMMYSbCHOM peXxuMMe 3agaeTcsi YCTaHOB-
kamm O6bem no mopynto, O6bLem npsamon, O6bLEM oGpaTHLIN.

Mpun ycTtaHoBke O6BEM NO MOAYIIO NMMYIbChl, KONIMYECTBO KOTO-
pbIX MPOMOPLMOHANbHO U3MEPEHHOMY 3HadeHMo obbema, nocTynarT
Ha BbIXoA4 Mpu NOOOM HanpaBneHMW MOTOKa, Npu ycTaHoBke O6BbLeM
NPAMOW — TONbKO NMpK NPSIMOM HanpaeneHnn notoka n O6bLem obpar-
HbIA — TONbKO NpK 06paTHOM HanpaBfeHUu.

¢ B nornyeckom pexnme Ha BbixoAe Hanu4umio cobbiTus (Mnu ero onpege-
NTEHHOMY COCTOSIHWIO) COOTBETCTBYET OAMH YPOBEHb 3MEKTPUYECKOro
curHana, a OTCyTCTBUIO COBbITUS (MM MHOMY €ro COCTOSHUIO) — OPYrown
YypOBEHb curHana.

[ns normyeckoro pexunma 3agaetcs AKTUBHbIM YPOBEHb, COOT-
BETCTBYIOLLMIA Hannuuno cobbiTus.

HasHaueHne BbIxOga B NOrMYeCKoOM pexunme 3agaeTcqa yCTaHOBKa-
MW

- HanpaBneHue noToka — ypoBeHb CMrHana Ha Bbixoge n3MeHsieTcs 6e3
3a4epXKn Npyu M3MEeHeHUW HanpaeneHust NoToka B TpybonpoBoae; 3Ha-
yeHMe napameTpa AKTUBHbIA YpPOBeHb COOTBETCTBYET MpPsIMOMY
HanpaBIeHWIo NOTOKa;

- OwmbkKa Q>Quakc — YPOBEHb CUTHaANa Ha BbIXOAE U3MEHUTCH, €CNN U3-
MepeHHOoe 3HayeHune pacxofa npeBbICUT 3Ha4YeHUe Quaus 419 OAHHOrO
Dy pacxogomepa;

- Jlrto6an owmbka — ypoBEHb CuUrHana Ha BbIXOA4E W3MEHUTCS Mpu BO3-
HUKHOBEHUKN NOOOMN HeLwTaTHOM cuTyauumn, AnarHoctupyemowm npmbo-
powm;

- HanpaB. noTtoka ana Tennoy4yeTta — U3MEHEHVWE YPOBHA CUrHana Ha
BbIXOAe MPou3onaeT TOMbKO, ecrnv ANUTENbHOCTbL BPEMEHN U3MEHEHNS
HanpasreHns MoToKa NpeBbICUT 3aflaHHOE BPEMS MHEpPUUW; 3HaYeHue
napameTpa T nHepLUMM NOTOKA MOXET ObITb 3a4aHO B Auana3oHe oT 0
A0 60 MuH; 3HavyeHne napameTpa AKTUBHbIA YPOBEHb COOTBETCTBYET
NPsSIMOMY HanpasreHUIo NOTOKa;

- dnar HanUuusa NUTaHUA — NPU HaNMYUN HaMNPSPKEHUS NUTaHUSA Ha Bbl-
xoae opmupyetcs BblCOkui ypoBeHb curHana, npu nponagaHim nu-
TaHWSA HanpsPkeHWe Ha BbIXOA4e OTCYTCTBYET.

BHUMAHME! B peBepcuBHOM pacxogomepe nsmepeHue pacxoga
1 HakonneHve obbema nNpu NPsIMOM 1 0OpaTHOM HarnpaBfeHUAX NOToKa
BbINOSIHAETCA 6e3 yyeTa BpEMEHN NHEPLINN.

¢ [Ins obecneyeHns conpsikeHUs ¢ pas3nmyHbIMU TUNAMU NPUEMHUKOB M-
TaHMe OKOHEYHOro Kackaga YHMBEPCanbHOIO BbIXOAA MOXET OCy-
LLLeCTBMNATLCA Kak OT BHYTPEHHEro MCTOYHUKA NUTaHWUS - akTUBHBIN pe-
XXMM paboTbl OKOHEYHOro Kackaga, Tak M OT BHELUHEro WUCTOYHMKA -
NacCUBHLIN pexnM. MNoakntyeHne HanpskeHUst NMUTaHUst BHYTPEHHEro
MCTOYHMKA K OKOHEYHOMY KackaZy BbINOMHAETCS IMOO C NOMOLLBIO KOH-
TaKTHbIX NepeMblyek, NMbo ycTaHOBKOW Ha nnaTy moayns obpaboTku
koMnnekTaumm «JlanT+» JONONMHUTENBHOIrO MOAYNsSt aKTUBHOMO peXxuma.
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CxemMa OKOHEYHOro Kackaga v onucaHue ero pexxmmoB paboTbl NpuBee-
aeHbl B [NpunoxeHunn B.

[nvHa nuHumM cBA3M No yHMBEpCarbHbIM BbIXO4aM B UMMYSIbCHOM Y
YacToTHOM pexunmax — o 300 m.

3HayeHus1 YCTaHOBOYHbIX MapaMeTpoB Mpu BbINyCKe N3 NPOU3BOA-
cTtBa npueeaeHsbl B MNMpunoxexHun . MNpn HeobxoamMmMoCTK B KapTe 3aka-
3a MoryT 6bITb YKa3aHbl Apyrne 3Ha4yeHus napameTpoB.

[Ons mogndukaumm 3Ha4YeHUn YCTaHOBOYHbIX NapameTpoB Ha 00b-
eKTe Heobxoanmbl:

- NnpeobpasoBatens RS-232 (noctaBnseTcs No 3akasy);

- nporpammHoe obecneyeHne «Monutop B3JIET OMP» n / unn «MoHu-
Top B3JIET OMP Jlant+».

MopkntoyeHne npeobpasoBatens RS-232 — B COOTBETCTBUMM C
MpunoxeHnem [" UHCTPYKLMK MO MOHTaXYy.

1.4.3.3. TokoBbIN BbIXO[,

TokoBbIV BbIXOA, pacxogomMmepa obecneymBaeTcs ¢ NOMOLLbIO agan-
Tepa TOKOBOro BblxO4a, MOAKMIYEHHOro K OOHOMY U3 YHMBEpCasibHbIX
BbIX040B, paboTalolemMy B HaCTOTHOM aKTUBHOM pexume. NapameTpsbl
N onucaHne paboTbl TOKOBOro Bbixoda npueeneHsl B [Npunoxenun I

1.4.4. CepBUCHbIe (hyHKLUN

B pacxogomepe nmeeTcs BO3MOXHOCTb YCTaHOBKM OTCEYEK CHU3Y
no namepeHuio pacxoga: Mo HapactaHuo n Mo yObiBaHUIO, a Takke
OTceukn no uHguKaTopy.

Otceukn Mo HapacTaHuto 1 Mo yobIBaHUIO — 3TO NOPOroBble 3Ha-
YeHUs1 pacxoda, HMXe KOTopbIX (Mpy U3MEHeHUn pacxoaa B 60MbLUyO K
MEHbLLUYI CTOPOHY COOTBETCTBEHHO) OTCYTCTBYET HakonfeHue obbe-
Ma, Bbldaya UMMynbCOB M TOKOBOro curHana. NMpu aTom nHauumpyetcs
HyreBoe 3Ha4yeHue pacxoja.

OTceuka No MHAUKATOPY — 3TO 3HAYEHMEe pacxoda, HUXKE KOTOpPO-
ro MHOULMPYETCA HyNeBoe 3Ha4YeHue pacxopa, a HakonneHue obbema,
Bbla4a UMMyNbCOB M TOKOBOIO CUrHana npoaorikatoTes.

3HayeHne Kaxaon u3 oTceyek MOXeT ycTaHaBnmMBaTbCHA B npene-
nax ot 0 oo 0,255-Qyans ¢ anckpetom 0,001-Quans. B pacxooomepe ans
pPEBEPCMBHOIO NOTOKA OTCEYKM cpabaTbiBaOT Kak NPy NOJNTOXUTESTbHOM,
Tak 1 Npu oTpuuaTenbHOM HanpasreHun notoka. CurHan HanpasneHus
noToKa TaKKe U3MEHSETCH C Y4eTOM YCTaHOBMEHHbIX OTCEYeEK.

Mpn BbINYCKE M3 NPOM3BOACTBA A5 KaXAOW M3 OTCeYeK ycTaHaB-
nMBaeTcs TUMNOBOE 3HaYeHue, npmBedeHHoe B Tabn.[.4 [Mpunoxe-
Hua [.
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1.4.5. KoHCTpyKUuMSA

MpoTo4yHaa 4YacTb pacxoAomepa, B 3aBMCMMOCTM OT Buaa MpUco-
eaVHEeHUs K TPyOonNpoBOAY, BbIMOMHAETCA B pa3HbiX KOHCTPYKTUBAX:

- noA npucoeauHexue Tuna «canasuy» (Dy10-Dy150), koraa MNP ¢ no-
MOLLBIO LUNWAEK 3aXKUMaeTCca Mexay ABYMSA driaHuamu, npuBapeHHbI-
MM K KOHLam TpybonpoBoaa B MecTe Bpe3kn pacxoaomepa;

- donaHuosaHHou (Dy20-Dy300), koraa donaHubl MNIMP kpenatcs 6ontamm
K OTBETHbIM hniaHuam Tpybonposoaa.

KOHCTPYKTMB NPOTOYHOM YaCcTu yKa3blBaeTCs B KOHLEe 0603HaYeHns
ncnonHeHua pacxogomepa 6yksow: J1 — nopa npucoeguHeHve Tuna
«CcaHABN4Y», @ — doraHUOBaHHbIN.

BHyTpeHHsas nosepxHocTb IMMP dytepyetca dToponnactom nmbo
[MMP NonMHOCTBLIO BbLIMOMHAETCS M3 BbICOKONPOYHOrO TEPMOCTOMKOro
nonumepa.

NcnonHeHns SPCB-470J1 u 3PCB-570J1 narotaBnuBaloTcsa TONBbKO
C pyTepoBkoun (pToponnacTom.

Ha TopueBble noepxHoctn [P nog npucoeanHeHne Tuna
«C3HOBMYY» C MOKPbLITUEM (PTOPONSACTOM ANA NPefoXpaHEHUs BbICTY-
natoowien pyTepoBKkn B NpoLecce MOHTaxa W aKcnryaTtauum yctaHaBnu-
BalOTCA 3aLLUTHbIE KOMnbLA.

M3meputenbHbin BNOK COQEPXUT OAHY UNW ABEe nedaTHble nnathbl.
MNMnata mogyna obpaboTkn pasmellaeTcs B KOpnyce U3MepuTenbHOro
6noka, a nnata MoAaynsa MHAMKaLMM C UHOUKATOPOM (Npu Hanuyum) — B
Npo3payHoON KpbilKe kopnyca (nuuesor naHenu). Mexay cobon oHu
COEAMHSAOTCA CUrHanbHbIM Wnendom n kabenem nutaHus noacseTa
nHgukatopa (npy HeobxogumocTtu). Ha nnaty mogyna obpaboTkm B
pacxogomepe KoMmnnektaumm «Jlant+» yctaHaBnvMBaeTCs BHYTPEHHAS
3alUMTHANA KpbIlKa, KOTOpas KpenuTcs K nnate AByMS BMHTaMK M 3a-
KpblBaeT Npuv 3TOM KOHTaKTHYIO napy paspelueHus moamdukaumm ka-
NMOPOBOYHBIX NAapamMeTpoB.

Beog kabena nutaHua n curHanbHbIX Kabenewm ocywecTBnseTcs
Yepes ABa kabenbHbIX repMoBBoa Tunopasmepa Pg7, npegHasHayvek-
HbIX O4na kKabenen Kpyrnoro cedeHunss HapyxHoiM gnametpom ot 3,0 go
6,5 Mm.

Mpn HeobGxoanmocTn (4na yoobeTBa CUMTHIBAHUSA MOKA3aAHUIA C UH-
ankaTopa) nepegHsas naHesnb MOXeT ycTaHaBnmBaTbCA Ha 6nok ¢ no-
BOpOTOM Ha *+90° unm 180°. [na atoro Ha obbekTe HeobxoaMmo OT-
BUHTUTb YeTbIpe BUHTA KpenneHna nepeaHen naHenn n yCTaHoBUTbL ee
B HY)XHOE MOJIOXKEeHMEe, He OTKINYas CUrHanbHbIN LWend.

Kopnyc VB 13 nonumepa kpenutcs Ha nonown ctouke NIMNP. Bo3amo-
XeH nosopoT VB Bokpyr ocn ctonkm Ha +90° unmn 180° no 3akasy npu
BbIMyCKe U3 NPOM3BOACTBA.

Koxyx MNP co ctonkon mcnonHeHmn 3PCB-xxxJ1 Tunopasmepos
Dy10...Dy80 BbINnonHAeTCA U3 nonumMmepa U COCTOUT U3 ABYX NOSIOBUH,
coeanHaeMbIX 4-ma BUHTaMu. Koxyx kopnyca co ctomkon gns Dyl100,
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Dy150 BbInonHAeTcs u3 MeTanna u Hepas3beMHbIM. Y (pnaHLoBaHHbIX
ncrionHeHnn SPCB-xxx® koxyx IMIMP co ctonkon anga scex Dy meTtan-
NNYECKNNA.

Knemmol 3alMTHOro 3a3eMreHusi pacxogomepa CIy>XUT BUHT Ha
BW, k KOTOpOoMYy KpenaTcsi aneKTpuyYeckue NpPOBOAHUKU Arsi COeAnHe-
HMS C OTBETHBLIMK onaHuamu Tpybonpoeoaa.

Pacxogomepbl nepeyvvcrneHHbIX Bbille WUCMNONHEHWU U TUopasme-
pOB yCTaHaBMnMBalTCA B MeTannuyeckue tpybonpoBoabl. Takke BO3-
MOXHa YyCTaHOBKa pacxofOMepoB nNof MpuUCcOoeAvHeHWe  Tuna
«caHasny» (Dy10-Dy80) B nnactukoBble (MeTannonnacTukoBble) Tpy-
©onpoBoabl.

1.5. MapkunpoBka n nfiombmpoBaHue

1.5.1.

Ha nepegHen naHenun nameputensHoro 6noka OMP ykasbiBatoTcs:

- HanmMeHoBaHMe n ob6o3HayeHne npmnbopa;

- TOBApPHbIN 3HAaK PUPMbI-U3rOTOBUTENS;
- 3HaK yTBEPXOEHNA TUNa cpeacTsa N3MepPEHUs;

- BUA UCMNOSHEHNS;
- Tunopasmep SMP;
- HanpshkeHne NuTaHns pacxogomMepa.

1.5.2.

1.5.3.

3aBOACKOM HOMEpP YKasaH Ha LuuMbAnKe, pa3MeLLeHHOM Ha Kopny-
ce Vb.

Ha kopnyce Vb mapknpoBaH repmoBBo kabensa nutaHma =24 B.

Mocne noBepkn pacxogomMepa nnoMOMpyeTcs KOHTaKTHas napa pas-
pelweHns moamdurkauumn kannbpoBoYHbIX NapameTpoB. B pacxogome-
pe koMmnnektaumm «Jlant+» nNNomMOMpyoTCA BUHTbI KpPenneHnsa 3awuT-
HOW KpbILWKM Moaynst 06paboTku.

KoHTakTHas napa paspelueHns moandukaumm cepBUCHbIX NnapaMeTpoB
MOXeT OblTb onnombupoBaHa Mnocre nNpPoBeAeHUA MyCKOHanagouYHbIX
paboT.

Kpome TOro, ons 3awmrbl OT HECAHKLMOHMPOBAHHOIO 4OCTYyMNa npu
TPAHCMNOPTMPOBKE, XPaAHEHUM UNKN 3KCMNyaTaumm MOXET ObITb OMnoM-
OGupoBaHa KpbiLlKa n3ameputenbHoro 6roka.
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2. NICNOJIb3OBAHUE MO HA3BHAYEHUIO

2.1. 3kcnnyaTauMOHHble OrpaHUYeHuUs

2.1.1.

2.1.2.

2.1.3.

JKcnnyaTauus pacxogomepa [JOSKHa Mpoum3BOAUTLCA B YCINOBUAX
BHELUHNX BO3AENCTBYIOLMX DAKTOPOB, HE NpeBbiaoLLmnx AoMyCTUMbIX
3Ha4YeHun, OroBOPEHHbIX B N.1.2.4.

Pacxogomep MoOXeT ycTaHaBNMBaTbLCHA B BEPTMKANbHOM, FOpU30HTanb-
HOM MK HaknoHHoM Tpybonpoeoae. Hanvune rpsiseBUMKOB UK cneuu-
anbHbIX PUNBLTPOB He 06sA3aTeNbHO.

ToyHas n HagexHaa pabota pacxogomepa obecneymBaeTcs Mpu Bbl-
norHeHuu B mecTe yctaHosku NIN1NP cnegyowmx ycrnosun:

- OTCYTCTBYET CKONMeHne BO3ayxa;
- [laBreHne XUAKOCTU UCKIoYaeT razoobpasoBaHue B TpybonpoBoe;

2.1.4.

Ha Bxoge u Bbixoge MNP nmetoTCa NpAMONMHENHbIE y4acTku Tpybo-
nposofa cooTteeTcTByowen AnnHel ¢ Dy, paBHbim Dy TMNP. Ha atux
yyacTkax He AOIMKHO ObITb HUKaKMX YCTPOWUCTB WU 3NEMEHTOB, BbI3bl-
BaOLLNX U3MEHEHME CTPYKTYPbl MOTOKA XXUAKOCTY;

BeCb BHyTpeHHUN obbem kaHana [P B npouecce paboTbl pacxono-
Mepa 3anoJSTHEH XXUAKOCThIO;

HaNPsYKEHHOCTb BHELLUHEr0 MarHUTHOrO NMOMs MPOMbILUNIEHHOW YacCTOThI
He npeBblwaeT 400 A/m.

BHUMAHMUE! 3anpelwaetca Ha Bcex atanax paboTtbl ¢ OMP ka-
caTbCA pyKkamMu 3MEKTPOAOB, HAXOASLWMXCA BO BHYTPEHHEM KaHane
Mnp.

PekomeHgaumm no BbIGOpy MecTa yCTaHOBKW U NpaBuiia MOHTaXxa
(oemoHTaxa) pacxogomepa, onncaHve Habopa anemMeHTOB apmaTypbl,
a Takke KomMmnrekta npucoeanHutTensHon apmatypbl «B3J1IET KIMTA» ns-
NOXeHbl B [OOKYMeHTax «PacxoaomMep-CHeTYMK 3feKTPOMarHUTHbIN
«B3JIET 3P». UcnonHeHns 3PCB-4xx(5xx)J1, QPCB-4xx(5xx)®. WUH-
CTpyKumsi no MmoHTaxy» B41.30-00.00 NM.

He ponyckaetcsa c MNP 6e3 3awmuTHbIX KOMewy CHAMaTb CTSPKHYHO
wnuneky (60NT) U NPWXMMHbIE NNACTUHLI Ha Bpems 6onee 10 MyH.

Tun n coctaB KOHTPONMPYEMOWN XUOKOCTU (Hannyme n KOHLEeHTpauums
B3BECEW, NOCTOPOHHUX XUOKOCTEM U T.M.), @ TaKkkKe COCTOsiHMe Tpybo-
NnpoBoAa He AOMKHbI MPMBOAUTL K NOSIBNEHUIO OTIOXEHWUNA, BAUSIHOLMNX
Ha paboTocrnocCoBHOCTL M METPONOrMYECKME XapaKTEPUCTUKN pacxo-
aomepa.

Ona obecnevyeHns paboTocnocobHOCTM pacxogomepa B CU-
cTemMe, UCNONb3yrLWen yronbHbin PUnbLTP, HEOO6XOoAUMO crneauTb
3a ero UCNpaBHOCTLHO.
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2.1.5.

2.1.6.

2.1.7.

HeobxoammocTb 3almMTHOro 3asemneHus npubopa onpegensieTcs B
cooTBeTCcTBUM C TpeboBaHuamm mmasbl 1.7 «[lpaBun ycTponcTtsa
3MEKTPOYCTAHOBOK» B 3aBMCUMMOCTM OT HaMpsiKeHUsa NMUTaHus U YCrio-
BU pa3MeLLeHns npubopa.

MornHuesawmta obbekTa pasmelleHns npudopa, BbIMNOSIHEHHAA B CO-
OTBETCTBUU C «/HCTpyKUMEN NO YCTPOWUCTBY MOSHWE3aWUTbl 34aHUN,
COOPYXXEHUA WM MNPOMbILWSIEHHbIX KOMMYHUKauun»y CO153-34.21.122-
2003 (ytBepxgeHHon [lpukazom MwuHaHepro Poccum Ne280 ot
30.06.2003), npegoxpaHseT npmbop OT BbIXOAA U3 CTPOS NPU HanNn4nm
MOJHUEBbLIX Pa3psiaoB.

TpeboBaHus K ycrnoBuMsIM 3KchnyaTauuMm u BblIbOpy MecTa MOHTaxa,
NpUBEAEHHbIE B HACTOSILLEN JKCMnyaTauMOHHOM OOKYyMEHTauun, y4du-
TbiBalOT Hanbornee TUNUYHbIE BHELLHME hakTopbl, Brvsowme Ha pabo-
Ty pacxogomepa.

Ha o6bekTe akcnnyaTaumMm MOryT CyLeCcTBOBaTb UM BO3HUKHYTL B
npouecce ero akcnryaTauuMum BHelHWe akTopbl, He noaaarolmecs
npeaBapuTenbHOMY MPOrHO3Y, OLEeHKe WM MPOoBepKe M KoTopble Mpo-
N3BOANTENb HE MOT Y4ecTb Npu paspaboTke.

B cnyyae nposBneHust nogobHbIX hakTopoB crieayeT HanTu UHoe
MEeCTO 3Kcnsiyatauuu, rae gaHHble (pakTopbl OTCYTCTBYHOT UMW HE OKa-
3blBalOT BNMSIHUSA Ha paboTy nsgenvsi.

2.2. Bbibop TMNnopa3mepa pacxogomepa

2.2.1.

2.2.2.

2.2.3.

2.2.3.1.

Boibop Tunopasmepa pacxogomepa onpefensercs avanasoHoM pac-
xogoB B Tpybonposoae, rae 6yaet yctaHasnusaTbes [IMP. Ecnn gna-
NnasoH pacxodoB ANd AaHHOro TpybonpoBoda yknagblBaetTca B Auana-
30H pacxofdoB HecKorbkux Tunopasmepos OMP, To onpenensaTtb Hyx-
HbIW TUNOpa3Mep PeKOMeHOYyeTCs UCXOAA U3 3aJaHHOro npeneribHoro
3Ha4yeHWsI NoTepb Hanopa.

Ecnn 3HayeHune Dy BbiGpaHHoro Tunopasmepa 3MP MeHbLULe 3HavYeHus
Dy tpy6onpoBoga, Kyaa npeanonaraetca ycraHasnmeaTb [1I1P, To gns
MOHTaxa B TpybonpoBo4 WCMONb3ylTCSA MNepexodHble KOHyca (KOH-
cy3op 1 Andysop).

Onpepenutb rmgpasnuyeckne notTepu Hanopa B cMCTeMe <KOHy30p —
MrP — gnddysop>, NpMBedEeHHON Ha PUC.3, MOXHO MO HUXenpuBe-
JEeHHON MeToauKe.

McxogHble gaHHble ongd onpepgeneHna noTepb Hanopa:

- 06bEMHbIN pacxop XUOKOCTU B AaHHOM TpyBonpoeoge -Q  [M3M];
- Dy nogBogsiwero Tpybonposoaa -D1  [mwMm];
- Dy nnp -D2  [mmMm];
- Dy otBOgALWErO TPYBONPOBOAA -D3  [mmMm];
- Yron KOHYCHOCTM KOHpy30pa -0z [rpaa);
- Yyron KoHycHocTtu auddgysopa -0z [rpaal;
- ANWHa NPAMOSIMHENHOrO y4acTKa -1 [Mm].
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1 — KOH@y30p; 2 — nosIHonpoxodHas wapoeas 3adsuxka; 3 — 1P; 4 —
ouchgpy3op.

Puc.3. Cxema Tpyb6onpoBoaa B mecte yctaHoBku [MIP.

2.2.3.2.CornacHO M3BECTHOMY MPUHLMMY Cyneprnosvunun cymMmapHble notepu
Hanopa h, B cucteme <koHpysop — MNP — andpdysop> cknagbiBatoTcA
N3 MeCTHbIX NOTepb Hanopa B KOH(Yy3ope h,q, NPAMONNMHENHOM y4acT-
ke (anuHon 1) hyz 1 anddysope hys:
MoTepn Hanopa B KOHy30pe onpenenatTca no rpaduky puc.4a,
roe Va — CKOpPOCTb MOTOKa XWOKOCTU B NPSMONMHENMHOM y4yacTke. [pa-
UK 3aBUCMMOCTU NOTEPLb Harnopa OT CKOPOCTU MNOTOKa paccyuTaH ans
yrna KOHyCHOCTU KOHpy3opa ay = 20 °. [1na onpegeneHns ckopocTu rno-
TOKa XXMAKOCTU NO 3Ha4yeHuto o6beMHOro pacxoga Q MOXHO BOCMOSb-
30BaTbCs rpamkom puc.5 unm popmynomu:

QM* /4l g3

v[m/c] = 3
09 n-Dy[mm]

[MoTepn Hanopa B NPSAMONIMHEMHOM Yy4yacTke onpenenstoTcs no
rpadouky puc.46. Npaduk 3aBUCMMOCTM NOTEPb Hamopa OT CKOPOCTU
noToKa paccymTaH Af1 OTHOLEHUN ONUHBI NPSMOSIMHENHONO ydYacTka K
AnameTpy 15; 20; 25 n 30.

MoTepn Hanopa B anddysope onpenensaTca no rpaduky puc.4s.
padmk 3aBMCMMOCTU NMOTEPb Hamnopa OT CKOPOCTM MOTOKa paccyuTaH
AN yrna KoHycHocTu anddysopa oz = 20° n oTHOWeEHMIN HanbonbLuero
AnameTtpa auddysopa K HaumeHbwemy 2,0; 2,5; 3,5 n 4,0.

NMPUMEYAHUME. TlporpammHoe obecneyeHne Anst NpoBeaeHus
YTOYHEHHOro pacyeTa noTepb Harnopa B cucteme <koHdgysop — MNP —
Andbdpy3op> NocTaBnsgeTcsa no 3akaasy.
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h,;;, M Boa.cT.
0,4
0,35 -1
0,3 A
0,25 A :
02f----»
0,15 - ,
014----+
0,05 -
0
2
6)
h,.,, M BoA.CT. I/D,
12
10 A 30
25
8 - 20
6 - 15
4 -
2 -
0
12 v, mlc
B)
h,s, M BOA.CT.
3 ; ; ; ; ; ; - ; ; ; Ds/D,
o5 i ii.i..]a0
3,5
2 - 125
1,5 4 2,0
1
0,5 A
0 -
1 12 v, mlc

Puc.4. T'padumkm 3aBMcumocTen notepb Hanopa B KOHdy3ope (a), npsimo-
nuHenHoMm yyacTke (6) n auddysope (B).
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Puc.5. T'pacmk 3aBUCUMOCTM pacxoAa XXMAKOCTU OT CKOPOCTM NoToKa Ans
pa3nuyHbIX 3HaYeHun Dy.
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2.3. NoaroTtoBKa K paboTe

2.3.1.

2.3.1.1.

2.3.1.2.

2.3.1.3.

Mepbl 6e3onacHoCcTH

K paboTe c pacxodoMepoM OomnyckaeTcs OGChyXuBaloLmin nepcoHan,
N3y4MBLUMIA SKCMIyaTaUMOHHYO JOKYMEHTALMIO Ha U3genve.

Mpu NnoaroToBke M3genus K MCMonb30BaHMIO U B MpoLecce aKcnnyara-
unMn  gormkHbl cobntogaTtbca «lpaBuna TexHUYECKOW aJKcnyataumm
3MNeKTPOyCTaHOBOK MoTpebutenen» n «MexoTpacnesble npasuna no
oxpaHe Tpyaa ([MpaBuna 6e3onacHOCTM) NpU aKchnyaTauum dneKTpo-
YyCTaHOBOKY.

Mpn npoBeaeHnn paboT C pacxo4oMepoM OnacHbIMWU dhakTopamu Ans
YyernoBeka ABNATCS:

nepemMeHHoe HanpshkeHue (C OeNCTBYIOLWNUM 3HayYeHneM ao 264 B va-
ctoton 50 lw);

- fasneHue B Tpybonposoae (ao 2,5 Mla);
- Temnepartypa paboyen xmngkoctu (go 150 °C);
- Apyrne gakTopsbl, CBs3aHHbIE C Npodunem u cneumdunkon obvekTa, rae

2.3.1.4.

2.3.1.5.

2.3.2.

npon3BOaANTCA MOHTaX.

3anpelaeTca ucnonb3oBaTh pacxogoMepbl Npu gaBneHun B Tpybo-
nposoae 6onee 2,5 Mra.

B npouecce pabot no MoHTaxy, nyckoHanazke Unv peMoHTy pacxofo-
Mepa 3anpeLuaeTcs:

NPOW3BOAUTL MOAKITIOYEHNSA K pacxogoMepy, NepekniovYeHnss pexnmosn
NN 3aMeHy 3NEeKTPoPaaN0o3NIEMEHTOB NPU BKITIOYEHHOM NUTaHUW;
AEMOHTaX pacxogomepa n3 Tpybonposoaa A0 NOMHOro CHATUA AaBne-
HUS1 Ha yvacTke TpybonpoBoaa, rae nponssoaaTca paboTb;
NCNonb30BaTb HEUCNPaBHbIE 3MEeKTPopaanonpubopbl, 3NEeKTPOUHCTPY-
MeHTbl NIMB6o 6e3 NOoAKNIYEHUA UX KOPMYCOB K MarucTpanu 3almMTHOro
3a3eMneHns (3aHyrneHus).

Mpwn BBOAE B akcnnyaTtaumio OMP gomkHO 6bITb NPOBEPEHO:
COOTBETCTBUE HANPSKEHUS NMUTaHUA 3a4aHHbIM TEXHUYECKUM XapaKTe-
pUcCTUKawMm;

COOTBETCTBME HamnpaBreHusl CTPENKM Ha Koprnyce pacxogomepa
HanpaBneHMo NOToKa XNAKOCTK B TpybonpoBoae;

COOTBETCTBME [OJIMH NPSMOSIMHENHbIX Y4acTKOB Ha BXO4e W BbIXoae
OMP;

NPaBUMbHOCTb MOAKMIOYEHMSA pacxogomepa U B3anMOLEMWCTBYIOLLErO
obopyaoBaHMs B COOTBETCTBUM C BbIOpaHHON CXeMOW;

NPaBUITIbHOCTb U COOTBETCTBME 3a[aHHbIX PEXMMOB paboTbl N 3HA4e-
HUMN HaCTPOEYHbIX NapaMeTPOB BbIXOO4OB pacxodgoMepa U BXOOOB B3a-
UMOAENCTBYIOLLIEr0o 000pya0BaHMS.

Mpu aKTMBHOM pexnme paboTbl OKOHEYHOro Kackaga yHuBepcarnb-
HbIX BbIXOJOB pacxogomMepa, 3a4aHHOM YCTaHOBKOW KOHTaKTHbIX nepe-
MbIYEK UMM MOAYNS aKTUBHOMO pexuma (ans koMmnnekraumm «JlanTt+»)
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Ha nnaty moaynsa obpaboTkm pacxogomMmepa, BXOA NMPUEMHMKA curHana
AOJDKEH HaXOAUTbCA B MACCUBHOM pexunme (KoMOuHauumsi pexmnmon
«aKTUBHbIV BbIXO — MACCUBHbIN BXOA).

Mpn naccmBHOM pexmme paboTbl OKOHEYHOro Kackaga yHuBep-
canbHbIX BbIXOAOB pacxogomepa (OTCYTCTBUM KOHTaKTHbIX NepeMblyek
UM MOAYNSsl aKTUBHOIO pexnma ansi komnnektaumm «Jlant+) Bxog npu-
eMHMKa OOMKEH HaxoauTbCA B aKTUBHOM pexume (KOMOMHaumsa pexu-
MOB «MaCCUBHbIN BbIXOA — aKTUBHbIN BXO4» ).

2.3.3. Pacxogomep npu nepBOM BKIIHOMEHUM UMW MOCre ONUTENbHOro nepe-
pbiBa B paboTe rotoB K 3KCnnyaTauuun nocrne:

MOSTHOrO MpeKpaLLeHns ANHAMUYECKUX TMAPABNNYECKMX MPOLECCOB B
TpybonpoBoae, CBA3aHHbLIX C U3MEHEHNEM CKOPOCTM U pacxofa XXuUaKo-
CTM (NpPU ONOPOXHEHUN MNX 3anofiHEHUM TpybBonpoBoaa, pPerynmpoBke
pacxoga v T.n.);

- 30-MuHYyTHOM npoMbIBKK TP NOTOKOM XMAKOCTY;

- 30-MMHYTHOro Nporpesa pacxogomepa.

2.3.4. MNepen BBOOAOM B 3KcnnyaTaumio Heobxoaumo onsniomoupoBaTb pacxo-
AomMep v 3aaBuxkky 6annaca (nNpy ero Hanuuum).

2.4. NMopspok paboTbl

CaaHHbI B 3KCnnyaTauuio pacxogomep pabotaeT HeNpepbiBHO B
aBTOMaTUYECKOM pexnme. 3Ha4YeHUs U3MepsieMbIX NapamMeTpoB MOXeT
CUYMTBIBATLCA C MHAMKaTOpa (Npy Hanu4yum).

Mpn HeobXoOUMOCTUN 3HAYEHMSA U3MEPSIEMbIX U YCTAHOBOYHbIX Na-
paMeTpoB MOXHO cyuTaTb Mo UHTepdency RS-232 npu nomowm npe-
obpasoBaTtensa RS-232, noctaBnsaemMoro no 3akasy.
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2.5. Bo3MOXHble HencnpaBHOCTU N MeToAbl UX YCTPaAHe-

HUA

2.5.1. llepevyeHb HencnpaBHOCTEN M HewTaTHbIX CUTyauun, OuarHocTupye-
MbIX NpUBopoM 1 MHANUMPYeEMbIX B Buae cumBona H Ha cooTBeTCTBY-
IoWweM 3HaKkomecTe, npmeBedeH B Tabn.6. OTcyeT nopsakoBOro Homepa
3HaKoMecTa Npou3BOaMTCA CrieBa Hanpaso.

Ta6bnuua 6
MopsakoBbI CopepxaHue HVeI/ICI'IpaBHOCTM, MpvMeyaHme
HOMep 3HakomMecTa HeLWTaTHOU CUTyauun
1 Mpnbop He NHUUMANM3MPOBaH
2 OTkas nsmeputens
3 3HaveHune pacxoga bonblue QMmakc
4 MHorokpaTtHbI c6oin Npn N3MepPeHm
5 3HaveHune Kp gns Bbixoga Ne2 HEKOPPEKTHO
6 3HaveHune Kp gns Beixoga Ne1 HEKOPPEKTHO
7 OpHokpaTtHbI c6or Npu M3MepeHUn

2.5.2. MNpwn nosBneHun nHaukauum cumeoria H Ha 3HakomecTe 1 unn 2, npu-
©op Heo6xoaMMO OTNPaBUTbL B PEMOHT.

2.5.3. B cnyyae nHgukaumm cumeona H Ha gpyrnx s3HakomecTax u/unm oTcyT-
CTBUSI MMNYbCOB Ha YHMBEpPCasibHOM Bbixo4e cneayeT npoBepuThb:

- Hanu4yne n CooTBETCTBME HOPMaM HanpsiKeHue NUTaHuAa Ha Bxoae pac-
Xo4omepa 1 UCTOYHMKA BTOPUYHOIO NUTaHUS;

- HAZEXKHOCTb NOACOEAMHEHUS Lienen NUTaHus;

- Hannume XUaKoCcTn N ee ABMXKEHNS B TpybonpoBoae;

- OTCYTCTBME CKOMNJIEHNA ra3a B MeCTe YyCTaHOBKM pacxo4omepa;

- KOPPEKTHOCTb 3Ha4YeHun K, n otceyek no pacxoay; npn HeobxoanMocTu
N3MEHUTb UX 3HAYEHUS.

[Mpn NonoXxuTenbHbIX pesyrbTaTax NepeyvmcrieHHbIX Bbllle rnpoBe-
pPOK crefyeT obpaTUTbCA B CEPBUCHbLIN LIEHTP (pervoHanbHoe npea-
CTaBUTENbLCTBO) WS K U3FOTOBUTESIO U3Jenus Ans onpegeneHnsi Bo3-
MO>XHOCTM €ro gasibHeunLlen sKkcnyaTauuu.

2.5.4. Ecnu npy Hanuumm OBWXKEHWUSA XUOKOCTUM B KOHTpONMpyemoMm Tpybo-
nposoe B MPUEMHUKE BbIXOOHOMO WMMYNbCHO-4aCTOTHOrO CuUrHana
pacxogoMepa He MEHSIETCS 3Ha4YeHue M3MmepsieMoro obbema, Heobxo-
ANMO NPOBEPUTb COOTBETCTBME pexuma paboTbl OKOHEYHOro Kackaga
BbIXO[a pacxogoMepa pexumy Bxoda rnpuemMHuka curHana (cm. n.2.3.2
HacTOsILLEero pykoBoacTBa).

2.5.5. Pacxogomep «B3JIET 3P» no Buay MCNOMHEHNSA N C Y4ETOM YCIOBUWA

3KCnyaTaumm OTHOCUTCS K U3OENUSIM, PEMOHT KOTOPbIX MPOU3BOANTCS
Ha cneuManuavpoBaHHbIX MpeanpuaTuax nnbo  npeanpuaTUM-
n3roToBuUTeEnNe.
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3. TEXHWYECKOE OBCITYXXUBAHUE

3.1. NpoBepka TEXHUYECKOro COCTOAHUA

3.1.1.

BBeneHHbIi B aKkcnnyaTauuio pacxogoMep pekoMeHayeTcs noasepraTtb
nepunoanYeckoMy OCMOTPY C LIENbH KOHTPONS:

- paboTOCNOCOOHOCTM pacxoaomMepa;

- cobnoaeHns yCnoBUin aKcnnyaTaumm;
- HanUunsa HanpsKeHUst NUTaHus;

- OTCYTCTBUS! BHELLHUX NOBPEXAEHWU COCTaBHbIX YacTel pacxonomepa;
- HAAEXHOCTU IMEKTPUYECKUX U MEXAHUYECKUX COEANHEHUN.

3.1.2.

3.1.3.

nepVIOLI,VI‘-IHOCTb OCMOTpPa 3aBUCUT OT ycnoavu7| aKcniyaTtauunn, HO
He JOmKHa ObITb pexe ogHOoro pasa B ABe HeOENN.

HecobntogeHne ycnosui akcnnyaTaumMmM pacxogomepa B COOTBET-
CTBUM C pa3sgenom 1.2.4 MOXeT NPUBECTU K €ro 0Tkasy WUnu npesbllle-
HWIO JOMNYCTMMOrO YPOBHS NOMPELLHOCTU U3MEPEHUI.

BHelHWe noBpexaeHust Takke MOryT MPMBECTM K MPEBbLILEHMIO
AOMYCTUMOrO YPOBHSI MOrpelHoCcTM u3aMepeHun. [pu  nosiBneHum
BHELLUHMX NOBPEXAEHUN n3aenvs unu kabens nuTaHus, cBA3n Heobxo-
AMMO 00paTUTBLCS B CEPBUCHbLIN LIEHTP UNN perMoHanbHoe npeacraBu-
TENbCTBO ANS onpefeneHns BO3MOXHOCTU ero AanbHellen aKcnnya-
Tauuu.

B npouecce akcnnyataumm pacxogomepa He pexe OAHOro pasa B rof
Heob6xo4MMO NPOBOAUTL NPOMUNAKTUYECKMIA OCMOTP BHYTPEHHEro Ka-
Hana (MNP Ha Hannuue 3arpssHeHUn n/unu oTnoxeHun. [Jonyckaetca
Hanuyve nerkoro pbPKeBaTOro Harnerta, KOTopbid Npu nNpoBedeHUu
NPOMUNIAKTUKMN OOIMKEH CHUMATbCA C NMOMOLLBI YUCTOW MSATKOW BeETO-
L1, CMOYEHHOMN B BOAE.

Mpy Hanuuun 3arpsa3HEHNn U/MNM OTNOXEHUI OpYroro Buaa nmbo
MUX CYyLWEeCTBEHHOW TOMLWMHbI HEeobXoAMMO MNPOU3BECTU OYUCTKY MNO-
BepxHocTu MNIMP n oTnpasBuTb pacxogomep Ha BHEOYEPEOHYHO MOBEPKY.

OumnCTKy OTNOXEHUIN B 3TOM Crlydyae peKkoMeHOyeTcsi NMpOBOAWTb
cpasy ke nocrne 13BreYeHus pacxogomepa u3 TpybornpoBoga ¢ nomMo-
LL{blO0 BOAbI, YNCTOW BETOLUM M Heabpa3nBHbLIX MOKOLLUX CPEACTB.

3anpewaeTca npu o4YncTke orTnoxeHumn npombiBatb MNMNP nop
cTpyen Xugkoctu nubo norpyxatb MNP B Xupkoctb, Aaxe 4a-
CTUYHO!

Hanuune cylwecTBeHHbIX 3arpsi3HEHWUA Ha MOBEPXHOCTW, KOHTaKTU-
pyloLen C XMOKOCTbIO, CBMAETENbCTBYET O HEyAOBNETBOPUTENbHOM
COCTOSIHUM TpyBonposoaa.

Mpn oTnpaBke pacxogomMepa Ha MOBEPKY MW B PEMOHT Heobxoanmo
nocne OeMOoHTaXa OYUCTUTb BHYyTpeHHur kaHan [IMP oT oTtnoxeHun,
oOpa3oBaBLUMXCA B Npouecce aKcnnyatauumn, a Takke oT OCTaTKoB pa-
©oyen KngKkocTu.

29



Mpn MOHTaxe N 4eEMOHTaXe pacxogoMepoB HEOOXOOUMO PyKOBOA-
CTBOBATbCS WUHCTPYKLUMEN MO MOHTaXy AN OAHHOrO0 MCMNOSHEHMsI pac-
xogomepa.

OTtnpaBka pacxogomepa ans nposedeHuss NoBEpPKN NnMbo pemMoHTa
AOJTKHA NpOn3BOAMTLCS C NAcnopTOM pacxogomepa.

Ecnn B cocTtaBe pacxoaoomMmepa MMeeTCcd agantep TOKOBOIo BbIXO-
ga, ToO onga npoBeaeHna noBepkn Unn pemMoHTa pacxogomep AOOJNKeH
HanpaenATbCA BMeCTe C aganTtepomMm.

B conpoBoanTenbHbIX JOKYMEHTaxX He0b6X0OUMO yKasbiBaTb NMOYTO-
Bble pekBM3uTbl, TenedoH 1 dakc oTnpaBuTens, a Takke cnocobd un aa-
pec obpaTHOM AOCTaBKM.

3.2. lNNoBepka

Pacxooomep-cyeTtunk anektpomarHuTHeIn «B3JIET OP» npoxoaut
NepBUYHYIO MOBEPKY NPW BbIMyCKE U3 NPOM3BOACTBA M MOCME PEMOHTA,
nepuognveckne — B npouecce aKcnnyataumm.

MexxnoBepo4HbIN MHTEpBan — 4 roaa.

MoBepka pacxogomepa Npon3BoaUTCA B COOTBETCTBUM C LOKYMEH-
TOM «Pacxogomep-cHeTumk anektpomarHuTHbin «B3JIET 3P». Pyko-
BOACTBO Mo akcnnyaTtaumn. Yactb |1» B41.30-00.00 P3.
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4. YIIAKOBKA, XPAHEHUE U TPAHCINOPTUPO-
BAHUE

4.1. Pacxopomep «B3JIET 3P» ynakoBbiBaeTCs B UHOMBMAYamNbHYO Tapy
kateropum KY-2 no NOCT 23170 (kopobKy 13 rojppmpoBaHHOIro KapToHa
nnbo AepeBsHHbIN ALLMK).

an/ICOGH,I/IHVITeJ'IbHaH apmMmaTtypa nocTtaBlideTcqa B oTAenbHON Tape
POCChHINbIO NN B c6ope Ha OOUNH NN HECKOJIbKO KOMIMJIEKTOB.

4.2. XpaHeHue pacxogomMepa LOMMKHO OCYLLEeCTBNATLCA B yNakoBKE U3roTo-
BUTENA B CyXOM OTannMBaeMOM B COOTBETCTBMM C TpeboBaHMAMU
rpynnbl 1 no FOCT 15150. B nomeweHnn ans XpaHeHUs He OOJDKHO
ObITb TOKOMPOBOASALLEN NbINKX, NAPOB KUCMOT U LenoYyen, a Takke ra-
30B, BbI3bIBAOLLNX KOPPO3NIO U paspyLLatoLLnX U30NALMIO.

Pacxogomep He TpebyeT cneumnanbHOro TeXHUYeckoro obenyxuea-
HUSI NPU XpaHEeHUN.

4.3. Pacxogomepbl MOryT TpaHCMOPTUPOBATbCA aBTOMOOUIbHBIM, PEYHbIM,
Xene3HOO0POXHbIM N aBUALNOHHBLIM TPAHCNOPTOM (KpOMe HerepMeTu-
31MpOBaHHbIX OTCEKOB) NP COBMIOAEHUN CneayoLWnX YCrOBUNA:

- TPAHCNOPTMPOBKA OCYLLLECTBNSAETCS B 3aBOACKON Tape;

- OTCYTCTBYET Nnpsimoe BO34enCTBue Braru;

- TemnepaTtypa He BbIXxoauT 3a npegens! oT MuHyc 30 go 50 °C;

- BNaXXHOCTb He npeBblwaeT 95 % npu Temnepatype go 35 °C;

- Bubpaums B gananasoHe ot 10 go 500 Ny ¢ amnnutygon go 0,35 mm unum
yckopeHveMm 1o 49 m/c;

- yaapbl CO 3Ha4YeHNeM NUKOBOro yckopeHusa 0o 98 M/CZ;

- YNIOXXEHHbIE B TPAHCNOPTE U3genusa 3akpenneHbl BO n3bexaHve nage-
HUS U coyapeHun.
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NMPUNOXEHUE A. 3HauyeHusa uamepsiemoro pacxoga

Tabnuua A.1. 3Ha4yeHUsa N3MepsAeMOoro pacxoaa Ans pasfinvyHbIX UCMOJIHe-
HUM N TUNOpa3smeposB

3HaueHue pacxoaa, My

420 | 430 | 440 | 450 | 470
UcnonHenne | Bce | 3PCB-410(510)/® | (520) | (530) | (540) | (550) | (570)
ne | nie | nio | nie | n

OGosHaueHne | Quaus Qumit | Quinz | Quanm Qraum
Hanpasnenve noboe noboe noboe npsmoe *
noToka
+0,91
onsa
8, % 410521’0(’)”"" +1,0 | £2,0 | 2,8 +2,0%*
Kpome
410(510)N/d
Dy, MM KA 1:1 1:8 | 1:90 |1:150| 1:150 | 1:200 | 1:250 | 1:300 | 1:500
10 3,40 (0,425/|0,039|0,023| 0,023 - - - -
15 7,64 |0,955|0,087|0,051|0,051|0,038 - - -
20 13,58 |1,698|0,154|0,091 | 0,091 | 0,068 | 0,054 | 0,045 | 0,027
25 21,23 |2,653|0,241|0,142| 0,142 | 0,106 | 0,085 | 0,071 | 0,042
32 34,78 |4,347)0,395|0,232|0,232 0,174 | 0,139 | 0,116 | 0,070
40 54,34 |6,792|0,617|0,362| 0,362 | 0,272 | 0,217 | 0,181 | 0,109
50 84,90 |10,61|0,965|0,566 | 0,566 | 0,425 | 0,340 | 0,283 | 0,170
65 143,5 |17,94|1,630|0,957|0,957 | 0,717 | 0,574 | 0,478 | 0,287
80 217,3 |27,17|2,470|1,449| 1,449 | 1,087 | 0,869 | 0,724 | 0,435
100 339,6 |42,45|3,859|2,264|2,264 |1,698 | 1,358 | 1,132 | 0,679
150 764,1 |95,51|8,683|5,094| 5,094 | 3,821 - - -
200 1358 |169,8|15,44|9,056 | 9,056 - - - -
300 3056 |382,0|34,73(20,38]| 20,38 - - - -

Quans — HAMBONbBLLUMI pacxod HOPMUPYEMOTO AManNa3oHa;
Quanm — HAMMEHBLLWIA pacxod HOPMUPYEMOTO AnanasoHa;

Qwn1, Quuz — MUHUMAanbHBIM pacxon NS yKa3aHHbIX npeaenos gonyc-
KaeMOW MorpeLLuHocCTy;

d — fonyckaemble npeaeribl OTHOCUTENBHOW MOrpeLlHoCTy;
Ko — KoahdUUMEHT NepekpbITUS AnanasoHa pacxodos;
Dy — TMnopasmep;

* — npyn obpaTHOM HanpaBneHun noTtoka 3HadYeHue Qauv ANSA OAHHbIX
ncrnionHeHun cooreetcteyeT Kg = 1:150.

** — npu Ntobom HanpasneHnn NoTokKa.
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NMPUNOXEHUE Bb. Bup pacxopnomepa

107*
85* le— B4* 5|
€® ® i
' sanerop © | |
|=I ' PACXOfIOMEP-CYETHUMK MEKTPOMATHUTHbI /
HC 2
T Voovr V- now
() © niMAH N
|=I HanpsixeHue nutanus =24 B
. ®
s V-2 /74

® (spcexxxn] [ oyxx ) ®
o— | s/

| ~—

| @

* - cNpaBOYHbIN pasmep

1 — uHlukamop (npu Hanuyuu); 2 — uamepumerbHbIt 650K; 3 — NepP8UYHbIU
rnpeobpasosamerb pacxoda; 4 — 3awumHbie Konbya; 5 — eepmoeeold Kabersis
cessu; 6 — eepmoeeod Kabersisi numaHusi, 7 — 3fIeKMpUYECKUe rpo8oGHUKU
0nisi coeduHeHus kopriyca OMP ¢ mpyboripogodom; 8 — anekmpodsl.

Dy, MM D*, Mm h*, Mm L*, MM H*, mm I\élsﬁgi’ ||-|<(ra
10 34 69 93 175 0,76
15 39 69 93 175 0,78
20 50 81 113 188 1,30
25 58 81 113 188 1,33
32 65 90 123 196 1,62
40 75 98 133 204 1,90
50 87 110 153 216 2,47
65 109 130 174 237 3,75
80 120 150 174 257 4,95

Puc. B.1. Bug pacxogomepa ncnonHeHun APCB-xxxJ1 Tunopasmepos
Dy10...Dy80 ¢ cdytepoBkon MMNP dpToponnacrom.
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* - cnpaBOYHbIN pasmep

1 — uHOukamop (npu Hanu4uu);, 2 — usmepumersibHbIU 6510K; 3 — nep-
B8UYHbIU ripeobpasosamersib pacxoda; 4 — 3awWumHbie Kosbua, 5 — eep-
M08800 kabersi cesa3u; 6 — 2epmoeeo0d Kabersis numaHus; 7 — 3neKmpu-
yeckue repeMbldyKu 0r1isi coeduHeHus1 kopriyca OMP ¢ mpybornipogodom;
8 — ar1ekmpoosI.

Dy, Mm D*, MM D1*, MM L*, MM H*, mm '\gsﬁce:ee‘, ':?
100 149 159 214 284 9,35
150 202 219 233 344 15,55

Puc. B.2. Bug pacxogomepa ucnonHeHn APCB-xxxJ1 Dy100, Dy150 c c¢yTe-

poBkow MINP ¢ToponnacTom.
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* - cNpaBOYHbIN pasmep

1 — uHlukamop (npu Hanuyuu); 2 — uamepumerbHbIt 650K; 3 — NepP8UYHbIU
npeobpasosamernb pacxoda; 4 — eepmoeeod kaberns cesa3u; 5 — eepmMogeold
kabens numaxusi; 6 — arlekmpuyeckue rnpo8oOHUKU Orisi cCoeOUHEHUs Kopriyca
OMP ¢ mpyboripogodom; 7 — anekmpodbl.

Dy, mm D*, Mm h*, Mm L*, MM H*, mm I\élﬁﬁgi’ ||-|<(ra
20 50 81 113 188 0,78
25 57,5 81 113 188 0,85
32 65 90 123 196 1,04
40 75 98 133 204 1,24
50 87 110 153 216 1,61

Puc. B.3. Bug pacxogomepa ncnonHeHun APCB-xxxJ1 Tunopasmepos
Dy20...Dy50 c MMNP u3 nonumepa.
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* - cnNpaBOYHbIN pasmep

1 — uHOukamop (npu Hanu4uu);, 2 — usmepumersibHbIU 6510K; 3 — nep-
BUYHbIU rpeobpasosamersib pacxoda;, 4 — 2epmoeeol Kaberisi cessu;
5 — eepmoeeod kaberns numaHus; 6 — anekmpuyeckue rnpo8oOHUKU Orls
coeduHeHusi kopriyca IMP ¢ mpybornpogodom; 7 — 351ieKmpoosl.

Dy, Mm D*, mm D1*, MM L*, MM H*, MM I\élgﬁ(e:ae’ ||-|<re
20 50 105 150 212 3,8
25 58 115 150 217 4,1
32 66 135 194 233 5,8
40 75 145 194 241 7,0
50 87 160 195 255 8,9
65 109 180 212 275 11,4
80 120 195 222 292 14,1
100 149 230 244 320 20,0
150 202 300 316 384 36,4

Puc. B.4. Bug pacxogomepa ucnonHeHn APCB-xxx® TunopasmepoB
Dy20...Dy150 ¢ ¢pyTrepoBkom MNMMP dpToponnacrom.
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* - cnpaBOYHbIN pasmep

1 — uHOukamop (npu Hanu4uu);, 2 — uamepumerbHbIlU 6510K; 3 — nep-
B8UYHBIU rpeobpasosamersib pacxoda; 4 — 3awumHbie Kosmbua, 5 — eep-
M08800 kabersi ces3u; 6 — 2epmoeeo0d Kabesis numaHus; 7 — 3NeKmpu-
yeckue rpo8OOHUKU 0rnisi coeduHeHusi kopriyca OMP ¢ mpy6ornpoeo-
oowm; 8 — anekmpoodkbl.

Dy, mm D*, mm D1*, Mmm L*, MM H*, mm l\élacca, He
onee, Kr
200 257 358 362 440 59,0
300 360 485 514 557 121

Puc. B.5. Bug pacxogomepa ucnonHeHun IPCB-xxx® Tunopasmepon Dy200,
Dy300 c coyTepoBkom INMIMP dpTroponnactom.
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Puc. B.6.
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XP1 — pa3sbem nodknoyYeHus wietigha Modyrnsa uHOUKayuu unu rnpeob-
pasosamersisa RS-232;

XS1 — pasbem rnodkrnrodeHuss kabens numaHusi =24B;
XT2 — KoHMakmHas Koriooka yHusepcarsibHo20 8bixol0a Ne1;
XT3 — KoHMakmHas Korio0ka yHugepcarsibHo20 8bixo0a Ne2;

J1, J3 — KOHmMaKkmHble rnapbl ycmaHo8KU pexuma pabombi yHUeep-
casibHo20 8bixo0a Ne1;

J2, J4 — KOHmMaKmHbie rnapbl ycmaHo8KU pexuma pabombi yHU8ep-
casibHo20 8bixo0a Ne2;

J5 — KOHMakmHas napa paspeweHuss MoouguKkauyuu Kanubpo8oYHbIX
napamempos;

J6 — KOHMakKkmHas napa paspeweHuss MoouguKkayuu cep8uUCHbIX napa-
Mempos;

XP2, XT1, XT5 — mexHornoau4eckue KOHmMaKmHble 371eMEeHMbI.

Bua nameputenbHoro 6yoka 6e3 nuueBoun naHenu (Bug moayns o6-
paboTkn).
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a) 6e3 Moaynsi yCTaHOBKM aKTUBHOMO peXxmnma yHMBepcarbHbIX BbIXOA40B
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6) c MOAyneM YCTaHOBKM aKTMBHOMO peXxuma yHMBepCarbHbIX BbIXOL4OB

XP1 — pasbem rodknodeHuUsi wietitba mMoOyns uHOukauuu, MOoOYyIis
aKmueHo20 pexuma yHueepcasibHbIX 8bixo008 nubo rnpeobpa-
308amenisi RS-232;

XT2, XT3 — KOHmMakmHble KorloOKuU yHueepcasibHbiX 8bixodos Ne1 u Ne2
CO0M8eMmMCcmeeHHo;

XP3 — pasbem rnodknoveHusi kaberns numaHusi =24B;

J1 — KOHMakmHas napa paspeweHuss Moougukauuu KanubpoBoYHbIX
napamempos (rnod 3awumHou KpbILKOU);

J2 — KOHMaKkmHas napa paspeweHuss MoouguKkayuu cep8uUCHbIX rnapa-
Mempos.

Puc. B.7. Bug nsamepurtenbHoro 6noka komnnekrauum «Jlant+» 6e3 nuueBomn
naHenwu (BMa moaynsa o6paboTku).
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XP1 — pasbem nogknioveHnsa wnenda moayna uUHOMKaumm wunu
npeobpasoBatensa RS-232.

Puc.b.8. Bua moayns ycTaHOBKU aKTUBHOIO peXuma yHuBepcasnbHbIX Bbl-
XOA0B Asl pacxoaoMepoB Komnnektaumm «Jlant+».

BHumaHune! Moaynb nocraBnsieTcs oTAesibHO OT pacxoaomepa
B €ro ynakoBke.
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NMPUNOXEHUE B. Cxema OKOHEeYHOro Kackaga yHMBepcanbHbIX
BbIXO40B

OkoHeuYHble Kackagbl YHMBeEpPCanbHbIX BbIXOAOB pacxogomepa Bbl-
NOSTHEHbLI MO OAWHAKOBOW cxeme, npueeneHHoM Ha puc.B.1. B ckobkax
Ha cxeme ykasaHbl 0603Ha4YEeHNA KOHTAKTHbIX Nap, KOHTaKTOB pa3bemMa
N HaMMEHOBaHUSA CUrHarnoB A5 YHMBepcanbHOro Bbixoga Ne2.

+5V
1 KOm
XT2/1 TSOUT+
I3 (34, (XT3/1 DIR+)
s +
X
4 -
o]
J1J2), XT2/2 TSOUT-
(XT3/2 DIR-)

~
Puc.B.1. Cxema okOHe4YHOro Kackaga yHMBepcasibHbIX BbIXOOOB.

[ns yctaHoBNEeHHOro 3HavyeHnss AKTUBHbIAN YypoBeHb — Bbicokumn
HarMyuio MMNynbca Ha BbIXOAEe B YACTOTHOM M UMMYJTIbCHOM pexXumax,
a Takke HanuuuMio CcobbITUS B JIOMMYECKOM pexXMMe COOTBETCTBYET
pPa30OMKHYTOE COCTOsIHME 3MeKTPOHHOro knto4a. lMpu oTcyTcTBUM UM-
nynbca n OTCYTCTBUM COBLITUS NEKTPOHHBIN KIHOY 3aMKHYT.

[ns ycTaHOBNEHHOro 3Ha4YeHns AKTUBHbIA YpoBeHb — Huskun
COCTOSHMSI 9NEKTPOHHOrO Krtoya obpaTHbIe.

[Mpn NUTaHUN OKOHEYHOro Kackaga OT BHYTPEHHEro MCTOYHUKA (aK-
TUBHbBIA PEeXUM paboTbl) U PA30OMKHYTOM 3MIEKTPOHHOM Krtoye Hanps-
XeHue Ha Bbixoge b6yaet B npegenax (2,4 — 5,0) B, npn 3aMKkHyTOM
kntove — He 6onee 0,4 B. PaboTa Bbixo4a B akTUBHOM pexume Jonyc-
KaeTcsi Ha Harpysky ¢ conpoTtmerieHnem He meHee 1 KOMm.

B akTMBHOM pexume MoaknoYeHne OKOHEeYHOro Kackaga K BHYT-
peHHEMY MUCTOYHUKY nNuTaHma + 5 B npomussoamntcs ¢ nomoLlblo nepe-
MbIY€EK, 3aMblKaloOLLMX KOHTAKTHbIE Napbl HAa nNnaTte moaynsa o6paboTku:
J1, J3 — ona yHmBepcanbHoro Beixoga Ne1 n J2, J4 — ana yHuBepcarnb-
Horo Bbixoaa No2.

B mnameputensHom 6roke Komnnektauumn «J1lanT+» akTUBHbIA pe-
XM paboTbl OKOHEYHbIX KackagoB YHMBEpCanbHbIX BbIXOO4OB obecne-
YnmBaeTCs MOCPEeACTBOM YCTaHOBKM MOAYNS aKTMBHOIMO pexuma Ha
nnaty mogyns obpabotku (puc.B.2).
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Puc.B.2. Cxema oKoHe4yHOro Kackaga yHuBepcanbHbIX BbIXO4OB U3Mepu-
TenbHoOro 6noka Komnnekrauuu «JlanT+» NpuM akKTUBHOM peXxume
paboTbl OKOHEYHOro Kackaga.

B naccvBHOM pexume gonyckaeTcs nNUTaHue OT BHELUHEro UCTOY-
HUKa HanpsKeHneM NOCTOSIHHOro Toka A0 24 B, gonyctumoe 3HavyeHue
KOMMYTUPYyeMOro Toka Harpy3sku He 6onee 10 MA.

OnvHa nuHnmn ceasm — go 300 m.
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NMPUNOXEHUE I'. TokoBbIN BbIXOA, pacxoaomepa

1.

ToKOBbIV BbIXO[ pacxogomepa obecneymBaeTcsl C NOMOLLbIO aganTepa
TokoBoro Bbixoga «B3JIET AC» ucnonHeHnma ATB-3, npeobpasytowero
UMNYNbCHYK NOCNeAoBaTENbHOCTb B BbIXOQHOW TOK, 3HAYEHNe KOTOpO-
ro COOTBETCTBYET U3MEPEHHOMY 3HAYEHUNIO pacxoaa.

ApanTep TokoBOro Bbixoda B guanasoHax (0-20) mA un (4-20) MA
MOXeT paboTaTtb Ha Harpy3ky conpoTtusneHnem go 1 kOwm, B AuanasoHe
(0-5) mA — pgo 2,5 kOm. YcTaHoBKa AnanasoHa paboTbl agantepa Bbl-
NMONHAETCA Npu BbiNyCKe U3 NPOM3BOACTBA MO 3akasy.

Honyctumas anvHa kabensi cBsi3au No TOKOBOMY BbIXOAy onpene-
naeTca CONPOTUBMEHUEM TUHUM CBSA3N U BXOOHBbIM COMPOTUBIEHUEM
npMeMHuKa TOKOBOro curHana. Cymma conpoTMBREHUI He [OOrmkHa
npeBbllaTb YKa3aHHOro COMPOTMBIEHMUS HArpy3Ku.

2. YacToTHbIN BXOA ranbBaHUYECKU pa3BA3aH OT OCTallbHbIX 3NEKTPpU4e-

CKMX Lienen usgenus.

CooTBeTCTBME U3MEPEHHOMO 3Ha4YeHnsa pacxoga Q MUHUMANbHOMY
N MakcMmanbHOMY 3HA4YeHUSIM YacTOThbl creoBaHus F Ha MMMNyIbCHO-
4YacTOTHOM BbIXOAE pacxogoMepa U cunbl Toka | Ha Bbixoge aganTtepa
npueegeHo B Tabnuuax .1 n .2

Tabnuua .1
O603Ha4eHne 3
HaueHue napameTpa
napameTpa
Q, MM 0 Q Makc. TOK.BbIX.*
F, Ty 0 1600
[, MA Ovnn 4 5 unnmn 20

* - Q Makc. TOK.BbIX. - 3Ha4YeHMe pacxoda, COOTBETCTBYIOLLEE Mak-
cUMarnbHOMY 3HaAYeHMI0 TOKa Ha BbIXO[e adanTtepa.

3HayeHve Q MakcC. TOK.BbIX. MPU YCTaHOBKE TUMOBOrO 3HA4YeHUs
KoadhpuumeHTa npeobpasoBaHNa MMMYNbCHO-4acTOTHOrO Bbixoga Kp
npuBegeHo B 1abn. .2. Tunosoe 3HayeHne Kp yctaHaBnuBaeTcsa npu
BbIMyCKe M3 NPOM3BOACTBA B cOOTBETCTBUM € Tabn. [1.3 MNpunoxeHus L.

Tabnuua IN.2
D,, MM 10 15 20 25 32 40 50 65 80 | 100 | 150 | 200 300
Kp, umn/n {1600| 625 | 400 | 250 | 160 | 100 |62,5| 40 | 25 | 16 |6,25 4 1,6
Q makc.
TOK.EI:IX. 3,601(9,22114,4(23,0/36,0|57,6(92,2| 144 | 230 | 360 | 922 | 1440 | 3600
M/Y

Mpn HeobxooMMOCTM TOKOBbBIN BbIXOL pacxogoMepa MoOXeT ObiTb
HacTpoeH Ha gpyroe 3HadyeHne Q Makc. TOK.BbIX. [M3/q] nytem ycra-
HOBKM B pacxogomepe 3HadeHus Kp, paccumtaHHoro no popmyne:

Kp___ 5760

Q MakKC. TOK.BbIX.

, [Mmmn/n].
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3. HanpsixkeHne nutaHnsa agantepa — (24 + 1) B noctosHHOro Toka, MoLu-
HOCTb noTpebneHust — He 6onee 0,5 BT. Agantep MOXeT nuTtaTbCs OT

MCTOYHMKa NMUTaHNA pacxogomMmepa uinm ot aBTOHOMHOIo UCTOYHUKa Nn-
TaHNA.

Buao apantepa npuseneH Ha puc.l.1, cxema nogkrnoyeHus agarn-
Tepa npuBegeHa Ha puc.l.2.

Mpw noaknoYeHnn agantepa TOKOBOrO BbIXOAa K YHUBEPCANbHOMY
BbIXOZ4Y pacxogomepa HeobXoaAMMO YCTAHOBWUTb aKTMBHbIA PEXMM Mu-
TaHWsA ero BbIXOAHOIO Kackaaa.

1 2 6

L] [

unut FBX
# © T
B3NET AC
UcnonHenne ATB-3 87,5* 35 D

|
1P40

- IBbIX +

3
5 A \—=)} L]
\i

«—36,5*—»

* - CNpaBOYHbIN pasmep

1 — KkoHmMmakmHasi Kosio0Ka roOK/MYeHUs numaHusi =24 B; 2 — KOH-
maKkmHasi Kosio0Ka rnooK/I4YeHUs1 BXOOHO20 YacmomHo20 cuaHana; 3 —
3es1eHbIl ceemoduod uHOuUKauuu pexuma pabomsl; 4 — KpacHbIl cge-
moduo0d uHOuKauyuu obpbiga mokogoul nemrsiu; 5 — KOHmMakmHasi Koso0-
Ka 8bIXOOHO20 MOK0B8020 cuzaHasa; 6 — KpoOHWMmeUlH Orisl KpernneHuUs Ha
DIN-petiky 35/7,5.

Puc. I''1. Bua agantepa ToKoBOro Bbixopaa.
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ApanTtep TOKkOBOro Bbixoga

MO[YIlb OBPABOTKU

Unut

KoHT. Lenb
+ +24 B
- -24 B

IBbIX

KoHT. Llenb

FBx

Lenb KoHT.
+F +
-E -

K NPUEMHUKY <-— +

TOKOBOrO CUrHana <€—— -

+I

A A

Puc. I'.2. Cxema nogknioyeHnsa aganTtepa.
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NMPUNOXXEHUE [1. TunoBble 3Ha4YeHUSA YCTaHOBOYHbIX Napa-

MeTpoB
Ta6nuuya A.1
Pacxogomep Pacxogomep
n Onsi OAHOHanpaBfEeHHOro MnoToka 0N peBEepPCMBHOIO MOTOKa
apameTp YHuB. Bbixog Ne1 YHuB. Bbixog Ne2 YHuB. Bbixog Ne1 YHuUB. Bbixog Ne2
(XT2, TS OUT) * (XT3, DIR) * (XT2, TS OUT) * (XT3, DIR) **
1. Pexxvm paboThl YacToTHbIN YacToTHbIN Nornueckun
Pacxo. HanpaBneHue
2. HasnaueHune Pacxopn npsamomn no Mo ?1}0 noToka ans
AY Tennoyyera

3. KoahdpmumeHT
npeoGpazosanus, Kp no Tabn. 1.2 no Taén. A.3 notabn.g.2 |
4. OTceuku cHmay no tTabn. .4 no Tabn. .4

nopacxogy | T oTmemr o T T ] e
5. MakcumanbHas 200 Iy 1600 My 200 Iy

yactrotra | T mEE R TR e
6. ABapuiHas or or

yacrtoTa H S e —
7. YpoBeHb curHana Huskun Huskun Huskun ***
8.Bpemsa uwepuwnn | 10 MUH.
9. Pexm paborl AKTUBHbIN **** AKTUBHbIN ****

OKOHEeYHOro Kackaga

* - PU TMNOBbIX 3HAYEHUAX YCTAHOBOYHbIX NapamMeTpoB BbIXOOOB pacxo-
aomMepa n Tmnoson HacTtporke Tennosblducnutenen «B3JIET TCPB» k
yHuBepcanoHoMy Bbixogy Ne1 pacxogomepa noaknoyarTcs Tennosbl-
yucnmtenu ucnonHenun TCPB-026,-033,-034, Kk yHuBepcansHOMy Bbl-
xoay Ne2 — ncnonHeHnn TCPB-023,-024,-027. [JonyckaeTca TennoBbl-
yucnutenn wucnonHeHnn TCPB-023,-024,-027 nopkntoyatb K BbIXO-
Ay Ne1 pacxomomepa, yCTaHOBUB B TEMOBbIYMUCIIUTENE COOTBETCTBY-
owee 3HayveHue Kp

** - IPU TUNOBbIX 3HAYEHUSIX YCTAHOBOYHbIX MapaMeTpoB YHMBEpPCarbHbIN
BbIxog Ne2 pacxogomepa Ons peBEPCUBHOIO NOTOKa MOXET UCMNOSIb30-
BaTbCA ANA MOAKMIOYEHMSA K JIOrMYECKOMY BXOAY TennoBblYUCAUTENS,

HaCTpOEHHOIo Ha NpmueM curHarna peepca

*** - npu NpsSMOM HanpasfeHUn NoToka

*kkk

KpoMe komnnektauuu «Jlant+». B komnnektauum «Jlant+» gna

obecneyeHnss akTMBHOIO pexuma paboTbl BbIXOAOB pacxogomepa

HeobXo4MMO YCTaHOBUTb MOAYSb aKTUBHOMO peXxmma M3 KOMMMeKTa
pacxogomepa Ha nnaty moaynsa obpabotku (puc.b.7.6)

Ta6bnuuya .2
Dy, MM 10 15 20 25 32 40 50 65 80 | 100 | 150 | 200 | 300
Kp, mmn/n | 200 | 80 50 32 20 |125| 8 5 3,2 2 08 | 05 | 0.2

46



Ta6nuuya .3
Dy, MM 10 15 20 25 32 40 50 65 80 | 100 | 150 | 200 | 300
Kp, mmn/n | 1600| 625 | 400 | 250 | 160 | 100 | 62,5| 40 25 16 16,25| 4 1,6
Tabnwuua .4
OTtceuyka
McnonHeHus pacxogomepa Mo HapacTauuio
P A P Mo y6biBaHUIO
Mo nHaukauum
3PCB-420(520) N/®
3PCB-430(530) [N/ 0,002-Quaus
OPCB-440(540) N/®
3PCB-450(550) N/® 0,001-Quan6
OPCB-470(570) N
Ta6nuua [1.5. 3HayeHUA pacxonoB ANA pa3HbIX TUNOPA3MepPoOB, COOTBET-
CTByHOLUME TUNOBbIM 3HAYEHUAM OTCEYeK.
Dy, Mm
10 | 15 | 20 | 25 | 32 | 40 | 50 | 65 | 80 | 100 | 150 | 200 | 300
0,002-Q,au5, M*/HaC
0,006 |0.015|0,027|0,042|0,070{0,109|0,170|0,287|0,435|0,679|1,528|2,716 | 6,112
0,001-Q,ian6, M/HaC
3,056

0,003 |0.008|0,014 | 0,021 |0,035|0,054|0,085|0,144 0,217 | 0,340 | 0,764 | 1,358

a7



NMPUNOXEHUE E. UCTOYHUKN BTOPUYHOIO NUTaAHUSA

1
Y O/Cg A H
2 -
| +V -V 0
\O T
+V OK
O 35 * )
90 * +V ADJ l
a
3
—~Jl = N L ]
\o/}o J
\i — L
4 A \\K
w0 D | 100* -
a) Bug cnepeau 6) Bng cboky

* - CcNpaBOYHbIN pasmep

1 — 8UHMBbI KOHMaKMHOU KO/T00KU 8bIXOOHO20 HarnpsixeHuss =24 B; 2 —
€8emMoOUOOHbIU UHOUKAMOP BKIMHOYEHUS UCMOYHUKa 8MOPUYHO20 [u-
maHusi; 3 — 8UHM 3a3eM/ieHUsl; 4 — BUHMbI KOHMaKmMHoU KO/100KU roo-
KoveHus HanpskeHus numaHus ~220 B 50y (L — nuHus, N —
Hetumparnb); 5 — cepbea 018 0c80b60XX0eHUS 3awesiku; 6 — 3auwjenka ons
kpenneHusi Ha DIN-pelke.

Puc. E.1. UcTo4yHMKM BTOpHUYHOro nutaHua cepum ADN-1524 (=24 B 15 B1) m
ADN-3024 (=24 B 30 BT).
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NMPUNOXEHUE XK. PekomeHaaumnm no npMMeHeHUI0 pacxoaomepa

ApxaHrenbck (8182)63-90-72
ActaHa +7(7172)727-132
Benropog (4722)40-23-64
BpsHck (4832)59-03-52
BragmsocTok (423)249-28-31
Bonrorpag (844)278-03-48
Bornorpa (8172)26-41-59
BopoHex (473)204-51-73
ExaTtepuHbypr (343)384-55-89
UBaHoBo (4932)77-34-06
WxeBck (3412)26-03-58
KasaHb (843)206-01-48

1.

c TennoBbluncnutenamu «B3JIET TCPB»

YHuBepcarnbHble Bbixodbl pacxogomepa «B3JIET 3OP» wncnonHeHun
OPCB-4xx(5xx)J1/® pgna cBasn ¢ Tennosblumucnutenamm  «B3J1ET
TCPB» ucnonHenun TCPB-024, -024M, -026, -026M moryT ncnonb3o-
BaTbCS KaK C aKTUBHbIM, TaK U C MACCUBHbIM PEXMMOM paboTbl OKOHEY-
HbIX KackaZoB Mpu COOTBETCTBYIOLLEM peXume Bxoda TENnoBbIYMCN-
Tena (KoMOmMHauus pPexXMMOB «aKTUBHbLIAN BbIXO4 — MACCUBHbLIA BXO4»
UIN «NACCUBHbIN BbIXO[ - aKTUBHbINA BXOO»).

KomOunHaumo pexxmmMoB «aKTUBHbIW BbIXO4 — MACCUBHbLIN BXO4» pe-
KOMEeHOyeTCsl UCnonb3oBaTb NpY HEOOXOAMMOCTM KOHTPOMS Hanuyns
nUTaHna pacxogomepa.

Mpn pabote c Tennosblumcnutenem «B3JIET TCPB» wucnonHeHus
TCPB-033 pekomeHayeTcsa UCNoNb3oBaTb KOMOMHALMIO PEXUMOB «akK-
TMBHbIW BbIXO4 — MACCUBHbIA BXOA» AJ1I1 3KOHOMWUW pecypca BCTPOEH-
How BGaTapen NUTaHWUs TeNOBbIYUCINTENS.

3. Mpun ncnonb3zoBaHmm B paboTe ¢ TennoBbivmucnutenem «B3JIET TCPB»

ncnonHeHns TCPB-034 komOMHaUMM PEXMMOB «NACCUBHbLIX BbIXO4 —
aKTUBHbIN BXOA» MakCUmarbHasi yacTtoTa crnefoBaHUs MMMNYMbCOB Ha
Bxoge Tennosbluncnutena 10 My, kKOMOMHAUMN PEXMMOB «aKTUBHbLIN
BbIXO4, — naccmBHbIn Bxoa» - 100 My,

Mo Bonpocam npoaax v noaaepXkm obpawjantechb:

Kanvnuhrpag (4012)72-03-81 HwxHuin Hosropog (831)429-08-12

CwmoneHck (4812)29-41-54

Kanyra (4842)92-23-67
KemepoBo (3842)65-04-62
Kupos (8332)68-02-04
KpacHopap (861)203-40-90
KpacHosipck (391)204-63-61
Kypck (4712)77-13-04
Nuneuk (4742)52-20-81
Marnutoropck (3519)55-03-13
Mocksa (495)268-04-70
MypmaHck (8152)59-64-93

HabepexHble YenHbl (8552)20-53-41 —

HoBoky3Heuk (3843)20-46-81
HoBocunbupck (383)227-86-73
Open (4862)44-53-42

OpeHbypr (3532)37-68-04
MNeHsa (8412)22-31-16

Mepwmb (342)205-81-47
PocTtoB-Ha-[oHy (863)308-18-15
PszaHb (4912)46-61-64

Camapa (846)206-03-16

CaHkT-lMNeTepbypr (812)309-46-40

Capartos (845)249-38-78

Coun (862)225-72-31
CrtaBpononb (8652)20-65-13
Teepb (4822)63-31-35
Tomck (3822)98-41-53
Tyna (4872)74-02-29
TiomeHb (3452)66-21-18
YnbsHoBck (8422)24-23-59
Yba (347)229-48-12
YenabuHck (351)202-03-61
Yepenogew (8202)49-02-64
fApocnaenb (4852)69-52-93

caut: www.vzljot.nt-rt.ru || an. noura: vzi@nt-rt.ru
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