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BBEOEHUE

Pacxogomepbl-CHETUMKN XXNAKOCTU yribTpa3sykoBble KAPAT-520 pas-
paboTaHbl O6LLECTBOM C OrpaHUM4YeHHON oTBeTcTBeHHocTbio HIM
«YpantexHomnorvsa», Bxoaawmm B rpynny komnanun HIMO «Kapat».
» OOO HIMIM «YpantexHonorua» saBnsieTcs npaBoobnagatenem VickniouTenbHoe npaso H!'IO <§KapaT» Ha AaHHyto paspaboTky sa-

TOProBoit Mapkn «KAPAT» LmLaeTcs 3akoHom Poccuiickon ®egepaumu.

(cBupeTtenbcTBo Ne 356446 ot 5 aBrycta 2008 r.). BocnpoussegeHne nobbiMy cnocobamn pacxopoMepOoB-CHETHUKOB
XugkocTn ynbrpa3BykoBbix KAPAT-520 u (Mnn) ux KOMMOHEHTOB
(BHeLLHero Bu1Aa, KOHCTPYKTUBHbBIX PELLEeHWIA, MporpamMmmHoro obecne-
YeHWS) MOXET OCYLLECTBNATLCA TOMbKO No nnueHaun HIMO «Kapat».
PacnpocTtpaHeHne, npumeHeHne, BBO3, NPEANIOKEHNE K Npojaxe,
npoAaxa unv MHoe BBedeHne B XO35IMCTBEHHbIN 060pOT Unn XpaHe-
HMe C 3TOW Lienblo HENMPaBOMEPHO M3rOTOBIIEHHbIX PACXOA0MEPOB-
CYETYMKOB XNAKOCTM yrbTpassykoBbix KAPAT-520 1 (Mnu) nx kommno-

Textollpozpecc HEHTOB 3anpeLLaeTcs.

« CiicTemMa MeHemkMeHTa kadectBa OO0 HIM «YpanTexHomnorvisi» Pacxogomepsi KAPAT-520 BHeceHbl B locynapCTBeHHbIl peectp
cooTeeTCTBYeT TpebosaHmusim FOCT P ICO 9001-2008 cpeacTB uamepeHun noa Ne 4f1424-1 2 (cBupgetenbcTBO 06 yTBEPXKAE-
(ceptudpmkar cootaetctans Ne CC.TM.CM.03238-11). HUM TNa cpeacTs nsmepeHnii RU.C.29.005.ANe 47132).

HacrTosiLuee pykoBoACTBO MO 3KCNIyaTaLmmn pacnpocTpaHAeTcs Ha BCe
KOHCTPYKTVBHbIE WCMOMHEHWSI PAcXOLOMEPOB-CHETHUKOB XXWUOKOCTM
yneTpassykoBbix KAPAT-520 1 npegHa3Hadaetcs Ans nsyyenus pabo-

Thl U YCTPOCTBA PACXOAOMEPOB, a TaKkKe COAePXMUT CBEAEHWs], He0b-

™M XOAVMBbIE NS UX MPABMMLHOTO MOHTaXa, 3KCRyaTaLm 1 NOBEPKM.
HM METPONOIrUs KOHCTPYKLVS pACXOAOMEPOB-CHETUMKOB XUAKOCTYU YNBTPa3BYKOBbIX
SHEPIOCBEPE>KEHWSA KAPAT-520 nOCTOSIHHO COBEpPLUEHCTBYETCSA NPeanpuaTMEeM-U3roTo-
BUTENEM, NO3TOMY B BalLem ak3emnnsipe npubopa MoryT 6biTb He-
» Komnanua OO0 HIM «YpantexHorornsa» sABIsSeTCA YIeHOM 3HAUUTENbHBIE OTMINYKS OT NPUBEAEHHOTO B HACTOSILLEM [JOKYMEHTE
HEKOMMEp4eCKoro napTHepcTaa 0Te€YECTBEHHbIX NPON3BOANTE- OnucaHus, He BMUSAIOLLIME Ha METPONOrMYECKME M TEXHUYECKNE Xa-

neu npudopo. yyeta «MeTponorus dHeprocbepereHns». PaKTEPUCTVKY NPUGOPA.
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CMUCOK UCMONb3YEMbIX COKPALLEHWUA U OBO3HAYEHUIA

ny — AvamMeTp ycrnoBHOro npoxofda TpybonpoBofa unm pacxogomMepa;
ny — V3MepuTEnbHbIA y4acTok Tpybonposoaa;

MB — MOHTa)Has BCTaBKa;

mn — MeToAMKa NOBEPKU;

P3 — PYKOBOACTBO MO 3KCMyatauuu;

MO  — nporpammHoe obecrneyeHune;

ny — MpOTOYHAas YacTb pacxo4oMepa;

(o7} — CPEACTBO N3MEPEHUN;

3b — 3MEeKTPOHHbIN Brok;

o0 — 9KCnnyaTauMoHHast JOKYMEHTaLus;

BC — cucTtema ropsiyero BogocHabxeHus;

FCU — TlocypapcTBeHHas cuctema obecneveHns eqUHCTBa U3MEPEHWN;
XKW — xuakokpuctannuieckun nHamkaTop;

KMY — KOoMMneKT MOHTaXHbIX YacTen;

N3N — nbe3oanekTpuyecknin npeobpasosaTernsb;
YMM — ycTpoMCTBO NOArOTOBKW NOTOKA,;

3CO — 3HeprocHabxarLas opraHMsaums;

Q,.x — MakcumanbHbIN Npeaen N3MepeHns pacxoaa;
Q.in — MVHMManbHbIN Npeaen N3MepeHns pacxoaa;
Q,cn — HOMMHarIbHOE 3HaYeHue pacxoaa;

Q, — nepexodHoe 3HayYeHne pacxoaa.
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1. OMUCAHUE U PABOTA

1.1. HasHayeHue n o6nacTb NPUMeHeHUA

Pacxogomepbl-cHeTunku xmnakoctu ynstpassykosble KAPAT-520 (aa-
ee no TeKCTy — pacxoaoMepbl, Npubopbl) npegHa3HayYeHb! Ans Tex-
HOOrM4eCcKoro M KOMMEPYECKOro yyeTa 06 beMHOro pacxoaa v obbe-
Ma XWAKOCTU B 3amnOfiHeHHbIX TpybonpoBogax CMCTEM OTOMMEHUS,
XOMOAHOrO ¥ ropsyvero BOAOCHAGXeHNs B YCIIOBUSIX KPYTIOCYTOYHON
aKcnnyataumm, Kak B COCTaBe TENIoCHETYMKOB Y MHEPOPMALIMOHHO-
N3MEepUTErbHbIX CUCTEM, Tak M aBTOHOMHO.

Pacxogomepbl NPUMEHSIIOTCA B y3nax KOMMEpPYeCcKoro yyeTa aHepre-
TUYECKMX PEeCcypcoB, TEMMOMyHKTax, TENOCTaHUMsX, Ha obbekTax
YKKX 1 npombILLNEHHOCTW.

1.2. KOHCTPYKTUBHOE UCNONHEHNe

Pacxofgomepbl BbinyyckaloTCs B COOTBETCTBUM C TEXHUYECKMMM YCIO-

BusiMn TY 4213-009-32277111-2012 1 npeacTaBnsitoT cO6ON MUK-

PONPOLIECCOPHbIE U3MEPUTENBHO-BLIMUCITUTENBHbIE YCTPONCTBA, Bbl-

NosHsALWMe n3mepeHne pacxoga n obbema.

Pacxogomepbl npon3BoasiTcsl B COOTBETCTBUM C AEACTBYHOLLNMU TEX-

HUYeckumu TpeboBaHNsaMU 1 obriagaoT:

» YCTAHOBMEHHLIMU TEXHUYECKUMU U METPONONMYECKMMU XapaKTe-
pucTukamu;

= Pa3nNUYHbIMK BUAAMU BbIXOAHbIX CUrHaNoB (B 3aBUCHMOCTM OT UC-
NOMHEHWS): UMNYNbCHBIM, TOKOBBIM U LIMPPOBLIM;

= apXMBaMM1 U3MEPEHHBIX 3HAYEHU (ANst UCMOMHEHWIN C LMPOBbLIM
NHTEpeicom).

Pacxopgomepbl BbIMycKaloTCs B KOHCTPYKTUBHBIX UCMTOMHEHUSX, OTINN-

YaroLmxces:

= AVaMeTPOM YCITOBHOTO NPOX0OAa NPOTOYHOW YacTy;

= IUTaHUEM (OT BHELUHEero nnm BCTPOEHHOro VICTO“IHVIKa);
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= BUAOM (U KOMOVHALMEN BUAOB) BbIXOOHbLIX CUTHASIOB;

= KOHCTPYKUMEN 3NEMEHTOB MOHTaxa (pe3bboBoe unm craHuesoe
coefMHeHve ¢ Tpy6onpoBoaoMm).

Pacxogomepbl B TEXHUYECKOW M SKCMyaTauMOHHOW AOKYMEHTaLmMm
HIMMN «YpanTtexHonormsa» o6o3HavaoTCs cneayowmm obpasom:

KAPAT-520 - XX - X - AP

HaumeHoeaHue
pacxodomepa

Tunopasmep
pacxodomepa (4y), mm:
20, 25, 32, 40, 50, 65, 80

Bapuanm ucnonHeHusi pacxodomepa:
0,1,2,3,4

HononHumensHbie pyHKUUU:

A — pacxopomMep MMeeT apXvBbl pacxofdos, (Mpu OTCyTCT-
BUM cumBona A apxuBbl He Bep,chs).

P — pacxogomep MmMeeT HOPpMMPOBaHHbIE XapakTepUCTUKA
n3mepeHua 06paTHOI’0 NnoToKa, (an OTCYTCTBUM CMMBOIa
P xapakTepuctuku namepeHuns o6paTHoro notoka

He HOpMUPYHOTCS).
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Tabnuya 1.1 — Bapuanmsi ucnonHeHul pacxodomepa KAPAT-520  Pacxopomepsl KAPAT-520-20, -25, -32, -40 BbinyckatoTcs B peab6o-
BOM (LUTYL,EPHOM) UCMOSNTHEHNM U COEAMHSAIOTCA ¢ Tpybonposogamm

Bapuanm ucnontenus o 17 2 3 4 NoCPeaCcTBOM NPUCOeAMHUTENEN (HUNNenel) U HaKMAHBLIX raek. Pac-

BCTPOEHHbIiA arieMeHT nuTaHns 3,6 B ¥ xofomepbl KAPAT-520-50, -65, -80 BbinyckatoTcs Bo hriaHLeBoM 1c-

5 . o4 £ 12)B ; ; N N NOMTHEHUU 1 COEAMHSOTCS ¢ TpybonpoBogamm NocpeacTBoM dnaH-
HELUHNIA UCTOMHNK UTakHuA (24 £ 12) ueB. BHelwHuit BUA pacxogomepos KAPAT-520 npencTaBneH Ha pu-

Lindposoit nHtepdeic RS-485 + cyHkax 1.111.2

Lindpoeoit nitepceinc M-Bus +

TokoBbili Bbixoa 4-20 MA +

Yncno-nmMnynbCHbIN BbIXOA, + + + + +

PucyHok 1.1 — BHewHul sud pacxo0omMepoe-cHem4yuKoe PucyHok 1.2 — BHewHul sud pacxo0omMepoe-cHem4yuKoe
JXudkocmu ynbmpa3seykoebix KAPAT-520-20, -25, -32, -40 JXudkocmu ynbmpa3seykoebix KAPAT-520-50, -65, -80

1.
OnucaHue

1 pa6ora
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1.3. SKCﬂﬂyaTaLIMOHHbIe XapakTepUCTUKu B kavectBe pa60‘4e171 cpefbl B pacxogomMepax Ucnosnb3yeTcd Boga nnm
1.3.1. TexHMYecKue un MeTpornoruyeckue xapakTepucTUku NHasa HearpeccmBHasA XXMOKOCTb CO CreAyrLWnMN XapakTepuctmkamm:

. 3 .
Pacxonomepbl 06naaaoT ycTaHOBNEHHbIMU TEXHUYECKUMU I METPO- = MNIOTHOCTL paboyedt cpeabl, KI/M®. ..o 700-1200;
NOrNYECKUMI XapaKTEPUCTUKaMM, KOTOPbIE NPeCTaBMEHb! HUXE. » KMHEMATVHECKaS BA3KOCTb pabodelt cpeapl, MA/C...0,19+10-6 — 1.7-10-6;

» TEMNEPATYPA, %C vttt e ea e e
= MakcumaneHoe paboyee gasnenve, MlMa
= COAEpPXXaHne TBepabIx 1 ra3oobpasHbIX BELECTB,

Tabnuya 1.2 — [Juana3oHbl usMepsieMbIx 3Ha4YeHull pacxoda
u eec umnynbca

Tunopasmep Mpedenbl usmepeHus pacxoda, Mz/q Bec umnynbca, % OT OOBLEMA, HE BOMEE ..ot 1
pacxodomepa n/umn
Qi Q Qrom Qax Tabnuya 1.4 — Mpedenbi donyckaemoli omHocumesibHou
KAPAT-520-20 0,025 0,050 2,5 5,0 0,1 noepewHocmu
KAPAT-520-25 0,035 0,070 3.5 7,0 1,0 Auanason lpedensbi donyckaemoli omHocumenbHoU
KAPAT-520-32 0,060 0,120 6,0 12,0 1,0 usMengUﬂ nozpewHocmu, %, IPU U3MepeHuu:
acxooa
KAPAT-520-40 0,100 0,200 10,0 20,0 1,0 P pacxoda o6bema pacxoda
KAPAT-520-50 0,150 0,300 15,0 30,0 1,0 u obnema nosiuchos no mokosomy
no quu:(auuu umnyribCHoOMy eblxoay
KAPAT-520-65 0,250 0,500 25,0 50,0 1,0 u yugppoeomy  ebixody
KAPAT-520-80 0,400 0,800 40,0 80,0 10,0 ebixody
ot Q0 Q,, +1,0 (£2,0) +1,0 (¢2,0) +1,0 (£2,0)
Tabnuuya 1.3 — FabapumHbie pa3Mepbl U Macchl
oTQ,,00Q*  #2,0(x3,0) +2,0 (£3,0) +2,0 (£3,0)
Tunopasmep  [abapumHbie pa3mepbl, MM, He 6osiee  Macca, ke,
pacxodomepa He 6ors1ee * — 3HadeHue senuduHbl Q, He 8xo0UM 8 yKa3aHHbIU UHMepsar uamepeHuUd.
Anuna WupuHa Bbicoma

KAPAT-520-20 190 100 150 1,5 lMpumeyaHue
KAPAT-520-25 260 100 150 2,0 Ees ckobok ykasaHbl rpedesibi 0onyckaemol omHocumernsHou
KAPAT-520-32 260 100 150 29 rnoepewHocmu rpu usmepeHuu obbema u pacxoda 8 NPsiMoOM Ha-

- rnpaerneHuu, 8 ckobkax — 8 obpamHoOM HarpasneHuu 05151 coom-
KAPAT-520-40 300 160 200 52 8emcmayouux UCHOMHEHUL.
KAPAT-520-50 300 180 200 7,3
KAPAT-520-65 300 200 220 94 Mpenensbl ,D,OI'IyCKaeMOVI OTHOCUTENBHOWN NOrPELLHOCTY NPU U3Mepe-

: HUM BpemeHu cocTasnsioT £0,01 %.
KAPAT-520-80 300 220 220 12,1 P %

L]
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1.3.2. XapaKTepuCTUKN BbIXOAHbIX CUTHaNoOB

Bce ncnonHeHns pacxogomMepoB MMEIOT ABa ranbBaHUYeCcKn N30nu-
POBAHHbIX YACIO-UMNYMbCHBIX BbIXOAa ANS Nepefayn 3Ha4yeHui ns-
MepsieMblX NapameTpoB B BUAE UMMYNbCHbIX CUTHANOB C YCTAHOB-
NeHHbIM BeCOM umnynbcea (Tabnuua 1.2). Yncno-umnynbCHbIA cur-
Han obnapaeT crneayLLMMN XapakTepucTUKamm:

= MUHMManbHbIA UHTEPBanN CNeaoBaHNs UMMYMBbCOB, MC ............. 62;
» ONIUTENBHOCTD UMMYMBCA, MC .euiiiiineneeeeeee e eniieeeaeeesnnnenens 31;
= HanpshKeHue B BbIXOAHOW Lenu, B, He 6onee ...................ooee. 50;

= MMHMMAanbHbIN TOK, 06ecneYnBaemMslin B BbIXOAHOW Lenu, MA ....2;
= MaKCHMMarbHbI KOMMYTUPYEMBI TOK B BbIXogHOM Lenu, MA .....10.

McnonHeHne pacxogomepa KAPAT-520-XX-3 nmeeT gBa aHanoro-
BbIX BbIXOAa C NapameTpamu TokoBoro curHana no FOCT 26.011:

u BBIXOLHOM TOK, MA .. oottt e e eeaes 4-20;
= HANPSHKEHME NMUTAHUS, B oo 12-36;
= MakcuMarnbHOe CONpPOTUBIIEHNE HArPy3KkN, OM ........cccceeeueenne. 100.

B ncnonHeHuax pacxogomepo KAPAT-520-XX-1, KAPAT-520-XX-2
¢ undpoBbIM BbixogoMm RS-485, M-Bus, napameTpbl BbIXOQHOIO CUr-
Hara COOTBETCTBYIOT TUMOBbLIM TpebOoBaHMAM, yKa3aHHbIM B CTaH-
[apTtax Ha AaHHble MHTepdEenChI.

1.
Onwucaxue

1 pa6ora

Pacxopomepbl-cHeTYUKMN KNAKOCTU ynbTpassykoBbie KAPAT-520

1.3.3. XapaKkTepuCcTUKN INeKTponuTaHusa
B 3aBucumocTu ot ncnonHeHus (tabnuua 1.1 pykooacTea), pacxo-
OOoMepbl MOTyT NUTATbLCS Kak OT BHYTPEHHErO UCTOYHMKA MUTaHuS,
TaK 1 OT BHELLHETr0 MCTOYHMKA NMUTaHWS.
OnekTponuTaHue pacxogomepos ucnonHexus 0 (n.1.2 pykoBoacTea)
OCYLLIeCTBNSAETCA OT BCTPOEHHOW NuTneBow baTtapen Tunopasvepa
«C» HanpsikeHneMm 3,6 B 0,2 B, emkocTbio 7,2 A*u. Pecypc 6aTtapeu
COCTaBIsieT He MeHee 4 NeT HenpepbIBHOM paboThl pacxogomMepa.
OneKTponuTaHue pacxogomepoB ucnonHenun 1, 2, 3, 4 ocyluecT-
BSIETCS OT BHELUHEro MCTOYHMKA NOCTOSIHHOIO TOKa C BbIXOAHbIM Ha-
npsbkeHmem ot 12 go 36 B. IcTouHMK AOmKeH MMEeTb cepTudmkar co-
OTBETCTBMSA TpPebOBaHWAM CTaHOApPTOB MO 3nekTpobe3onacHoCcTu
FOCT P M3OK 60065 v anekTpoMarHuTHoM coBmectumocTtu no MOCT
P 51318.14.1. o BbIXOAHOMY TOKY UCTOMHWK AOIMKEH yAOBMETBO-
PSATb CreayoLLnm XxapakTepucTukam:
= He MeHee 100 MA ans ucnonHexHmn 1 2;
» He MeHee 50 MA ans ucnonHeHus 3;
= He MeHee 10 MA ans ucnonHeHus 4.
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1.3.4. T'nppaBnuyeckme xapakTepucTuku

Ha pucyHke 1.3 naobpaxxeHb! rpadmki 3aBUCUMOCTY NOTEPU AABIEHNUS
B[4 B 3aBMCYMOCTV OT pacxofa Ans pasnuyHbIX TUNnopaamepos npybopa.

'(:B 100 ‘
. KAPAT-520-40
3 | /
g KAPAT-520-32 /
g 1 \ /
S KAPAT-520-25
Q.
§ KAPAT-520-20 "\ / A
= 1 y /
0,1 / /
/ / KAPAT-520-50
—+_—
/ / KAPAT-520-65
e K] et i i |
0,01
/,y//// KAPAT-520-80
0,001
0,01 0,1 1 10 100 1000

Pacxo0 8001, M%/4

PucyHok 1.3 — Homozpamma nomepb GaesieHust
ons1 pacxodomepoe KAPAT-520

1.3.5. Tpe6oBaHUs K INEKTPOMarHUTHON COBMECTUMOCTH

Pacxogomepbl yCTORUMBI K CreAyOLLMM BUAAM 3MEKTPOMAarHUTHbIX
romex:

= anekTpocTatndeckum paspsigam no FOCT P 51317.4.2, c napameTpamu,
onpegeneHHbIMU pazaenom 5 TOCT P 516491 6.13TOCT P EH 14344;
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= PagmMo4acToTHOMY anekTpomarHuTHomy nomto no FOCT P 51317.4.3,
C napameTtpamu, onpegeneHHbiMu pasgenamu 5 FOCT P 51649 n
6.12FOCT P EH 1434-4;

» HAHOCEKYHAHbLIM MMMYIbCHLIM MOMEXaM CTEMNEHU XXECTKOCTU UCTIbI-
TaHW 3 Ans uenen cMrHanuaaumm u no KpUTepuio kavecTaa pyHk-
LIMOHMPOBaHust He Hxe krnacca C no FOCT P 51317.4.4;

» MMKPOCEKYHAHBIM MMMYNbCHBIM MOMexaM GOrbLLION 3Heprun cTe-
NEHW XEeCTKOCTM 2 ANA Lienei CUrHanvaauymm 1 no KpUTeputo kauecT-
Ba (PYHKLMOHNPOBaHus He Hke knacca C no MTOCT P 51317.4.5.

Hanps»eHHOCTb nonsd MHAYCTpuanbHbIX pagnonomMex, cosgaBae-
MbIX pacxogoMepamMu, He NpeBbILIaeT 3HaYEeHNIA, YCTaHOBIIEHHbIX B
FOCT P 51318.22, ¢ napameTpamu onpeaeneHHbIM1 pasgenamu 5
FOCTP 516491 6.18 TOCT P EH 1434-4.

1.3.6. XapaKTepuCTUKM HaAEXKHOCTH
CpepgHsisi HapaboTka Ha oTka3 pacxogomepa cocTtaensiet 50 000 u.
CpepnHuii cpok crnyx0bbl pacxogomepa coctaBnsieT 12 ner.

BpeMﬂ XpaHeHua CJ'Iy)KeGHI:IX 1 apXUBHbIX JaHHbIX B 9HEproHe3aBun-
CUMON NamMsaTH pacxogomMmepa He orpaHnu4eHo.

1.3.7. YcnoBusa akcnnyataumm
Pacxonomepbl COXpaHSIOT CBOM METPONornyeckue u akcnmyaraum-
OHHbIe XapaKTepUCTMKM Npu paboTe B cneayoLLmX yCroBUSIX:
= TEeMMepaTypa OKpy>KatoLero Bo3ayxa, °C .........c.vvveeevniiennes 1-55;

= OTHOCUTENbHAsA BNaxXHOCTb Npu Temnepatype 35 °C, %... He 6onee 80;
= aTMocdepHoe AaBnenne, KMa ..........ooeeevvvniinen... 84-106,7.
Pacxogomepsbl BbINOMHEHbI YCTONYUBBLIMU K BO3AENCTBUIO CUHYCOU-
AanbHou Bubpauun YactoTon B ananasoHe ot 10 go 55 Ny, amnnuty-
novi cmelleHns 0,35 mm, no rpynne N2 no FOCT P 52931.

O6Gornoyka pacxogomepa obecrneumBaeT 3alULLEHHOCTb Ero dNek-
TPOHHbIX KOMMNOHEHTOB OT BO3AEWCTBUSI MOCTOPOHHUX MPEAMETOB,
nbinu neogbl No FOCT 14254 —1P65.
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1.4. YcTporcTBO 1 pabora pacxogomepa
1.4.1. YcTponcTBO pacxogomepa

Pacxogomepbl npousBefeHbl B COOTBETCTBUMM C TpeboBaHMsiMU
OCT P EH 1434. B obwem Buae pacxogomep COCTOUT U3 MPOTOY-
Hol yacTu MY u anekTpoHHoro 6rnoka b, KOTOpble KOHCTPYKTUBHO
CcoeaVHeHbl M MPeaCcTaBnsaoT cobov eauHoe nsgenune, pucyHok 1.4.

Pe3bb60eoe ucnosiHeHue

Pacxopomepbl-cHeTYUKMN KNAKOCTU ynbTpassykoBbie KAPAT-520

Yctpoincteo b naeHTYHO Ans Bcex TMNopa3MepoB U UCTIOMHEHNIA
pacxogomepos. OTnMune TUNOpPa3MepoB 3aKMNio4aeTcst B KOHCTPYK-
uun M4, onpegensioLLen reoMmeTpumio amepuTensHoro Tpakta. Otnu-
4ns B KOHCTPYKLUMK Y cBA3aHbI ¢ hrsnyecknmm ocobeHHOCTAMM Mo-
Be[IeHUNs XXNAKOCTMN B TpyBonpoBoaax pasnuyHoro guamerpa.

Ha kopnycax N4 HaHeceHa MapKMpoBKa B COOTBETCTBUW C Pa3fenom
1.6.1 HacToswero P3.

®PnaHyeeoe ucrosiHeHUe

PucyHok 1.4 — Pacxodomepbl KAPAT-520
1 — anekmpoHHbIG 610k pacxodomepa, 2 — mapkupoeka; 3 — kabesib uMynbCHO20 8bixoda; 4 — kabernb uHMepgelicHo20 Modyris;
5 — npomouHas yacme pacxodomepa

1.
Onwucaxue

1 pa6ora
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Ha pucyHkax 1.5 n 1.6 nokasaHo npuvHuunuansHoe yctpouncTtso MY
pacxofomepoB B pe3bboBoM 1 driaHUeBoM ncnonHerusax. Kopnyca
MY BbINOMHEHBI U3 NaTyHN METOAOM TOYHOTO NNTBS C NOCNeayoLen
ropsiyei LUTamMnoBKOW 1 ToO4HOW 06paboTkoii noBepxHocTen. Bee MY
MMEIOT KOPNyCHble NPUNMBLI ANS KpernneHus Ob pacxogomepa. B kax-
bl npunue BMoHTUpoBaH MN3I (no3unuus 2, puc. 1.5 1 1.6), koTopbin
OHOBPEMEHHO SIBIMSIETCS NMPUEMHMKOM U U3nyyaTenem ynsTpasBy-
KOBbIX curHanoB. BHyTpu MY HaxogaTca nnacTMkoBble BCTaBKu, Me-
toLLMeE pasnnYHble KOHCTPYKLMU AN Pa3HbIX TUNOpPa3mMepoB.

B npu6opax tunopasmepos KAPAT-520-20, -25, -32 3oHaupoBaHue
noToka npounssoguTcs Boonb ocu MY ot gatymka Kk gatymky. Nbeso-
anekTpuyeckme npeobpasoBatenu (no3muus 2, puc. 1.5) pacnonara-
toTcs B paclumperusix MY pacxogomepa. Betagka B M4 (nosvums 3,
puc 1.5) nmeert B nonepeyHom ceveHunm dopmy pomba. Bectaska B
kombuHauum c M3 pacnpegensieT HEOAHOPOAHOCTM NOTOKA MO yr-
nam pomba, a Takke BblpaBHUBAET NPOdUIib CKOPOCTH NOTOKA U Ae-
naet ero CMMMETPUYHbIM 1 0AHOPOAHbIM. [Nonku BcTaeku MY (no3u-
uus 4, puc. 1.5) cnoco6CTBYOT paBHOMEPHOMY pacrnpeaeneHuto no-
ToKa paboyen XmMaKoCcTu B 30HE U3MEPEHMSL.

B npu6opax Tunopasmepom KAPAT-520-40, -50, -65, -80 Ha Bxoae
B M4 pacnonoxeHo YT (no3unuus 1, puc 1.6), KoTopoe BocCTaHaB-
nvBaeT npocunb CKOPOCTU NOTOKa Nocrne NpensaTcTBuUiA, pacnorno-
»eHHbIX nepen npudopom. Betaska B MY (nosuuus 3, puc 1.6) umeet
B MOMEpeYyHoOM ceyveHun PopMy LLECTUyronbHUKa. Takas copma
BCTaBKW MO3BOMSAET Ha AaHHbIX AMaMeTpax pacnpenenvTe HEO4HO-
POAHOCTM NOTOKA MO yrram LWEeCTUYronbHKKa, a Takke BblpaBHUBaTb
npodunb ckopocTu. BHyTpb Kopryca BCTaBkv BbiBeAEHbI U3ry4vato-
Lwime noepxHocTy M3M (no3uums 2, puc. 1.6) M pacnonaraetcs cucte-
Ma oTpaxaroLumx 3epkan (nosuums 4, puc. 1.6). OTpaxatoLyue 3epka-
na cnyxat Ans HanpaBreHus ynsTpa3ByKoOBOroO fiyya Mof onpege-
NEHHbIM YoM K HanpaBneHUIo ABUXEHUS U3MEPSIEMOTO NOTOKa.

OneKTPoHHbIN 6ok pacxogomMepa (pUcyHok 1.7) BbINONHEH 13 yaa-
POMPOYHBIX MNACTMKOB M coeauHsieTcs ¢ MY yepes meTannuyeckyto
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nnacTuHy, obecneunBatoLLyto LierocTHocTb 14 B cbope. HibkHMI no-
NyKOpPNycC, TOYEYHO KOHTAKTUPYIOLMIA C MNAcCTUHOW, BbINOSIHEH U3
nnacTvka C HU3KOW TEMMONPOBOAHOCTLIO. Mexay nnacTUHOW U HUX-
HWUM NOMYKOPNYyCOM MMEEeTCs BO3AYLUHbIN 3a30p, CHUXatoLLuIA nepe-
HOC Tenna ¢ NnacTuHbI Ha kopnyc npubopa.

KoMMyHwuKkaLmoHHbIe kabenu (nosuuumn 3, 4, puc. 1.4) BbINOMHEHbI C
nsonsaumen n3 KpeMHUMOPraHNYeckoro matepuana, obecneyvsato-
LLIero BbICOKYI0 TeMrepaTypHyto NpOYHOCTb. B 3aBncmMmocTu oT mc-
nonHexus npubopa (Tabnuua 1.1) k 6 nogBoauTCs 0AMH UK ABa Ka-
6ens. Kabenn nogBoasaTcs Yepes repMeTU3NpPOBaHHbIE YNIOTHEHUS,
pacrnonoxeHHble B HUxXHeM nonykopnyce 3. KOMMyHMKaLMOHHbIN
kabenb No3numMun 3 NOAKMNI0YEH K UMMNYNbCHOMY Bbixoay npubopa. Ye-
pe3 KOMMYHUKaLMOHHbIN Kabenb no3unummn 4 NpoCXoauT NOAKIoYe-
Hue umdposoro (RS-485, M-Bus) nnu aHanoroBoro (TOKOBbIN Bbl-
xof) moaynen nm obecneuynBaeTcs MOAKMIOYEHME pacxogomepa K
BHELLHEMY UCTOYHMKY MUTaHWSA.

BepxHuii nonykopnyc 3b, BbIMOMHEHHbI 13 NPO3paYHOro nnacTuka,
3aKpbIBaET AN1EKTPOHHBIN MOAYIb Npnbopa, B KOTOPOM pacronaraeT-
ca XKKW (nosunums 2, puc. 1.7). Ha )KKW otobpaxatotcsa pesynsratbl
N3MepeHUii N YCTaHOBOYHbIe NapameTpbl pacxogomepa. o kpasm
KPbILLKM 1 BepXHero nonykopnyca 3b HaxogaTcst oTBepcTys (no3unum-
n1u 8, puc. 1.7), yepes KOTOpble NPOM3BOANTCHA NomMOMpoBaHue
orpaHuymBatoLLee AOCTYN Nonb3oBaTens K BBEAEHHOMY B 3KCMnya-
Tauuo npubopy. B BepxHeM nonykopnyce pacxogomepa pacnono-
XKeH TexHomnornyeckuii otcek (nosunums 11, puc 1.7). B otceke B 3aBu-
CMMOCTU OT UCNOMHEeHWs pacxogomepa (Tabnuua 1.1) pasmeuatoT-
csi: NMbo BCTpamMBaeMbI ANEMEHT NUTaHus, NMbo moaynu umdpo-
BbIX MHTepdencos (RS-485, M-Bus), nmbo moaynb TOKOBOro BbIXO-
na. BctpavBaembln aneMeHT NUTaHWs NOAKIYaeTcs K pasbemy (Mno-
3uumsa 12, puc. 1.7). HTepdencHble Mogynu, Takke Kak u MoayInb TO-
KOBOTO BbIX0Aa, NoAKMYatoTes kK pasbemy (nosuuus 10, puc. 1.7).
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1 2 3 2
7 2
4
PucyHok 1.5 — Yempoticmeo M4 pacxodomepoe KAPAT-520-20, PucyHok 1.6 — Yempoticmeo 14 pacxodomepos
-25, -32 KAPAT-520 -40*, -50, -65, -80
1 — ecmpoeHHnIi npsimoll yyacmok 2 [y; 2 — damyuk M19/1; 3 — ecmaeka 1 — yempoticmeo nodzomoexu nomoka YII1; 2 — damyux M13/1;
8 IPOMoYHyr0 Yacme; 4 — rosika 8cmaeku rMpoOMmMoYHoU Yacmu 3 — ecmaska 8 npomouHyto yacms,; 4 — 3epkana ompaxarowue

* — pacxodomepbl KAPAT-520-40 ebinyckatomcs 6 pe3b6060M UCTONHEHUU
(pa3den 1.2 pykosodcmea) kpenneHusi 8 mpy6onpoeod

1.
Onwucaxue

1 pa6ora
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Pacxonomepbl 060pynoBaHb! MPsiMbIM U PEBEPCHBHBLIM UMITYTbCHBIM Bbl-
xooM. Mprbopbl CMonHEHUI C cMMBOIOM P B 0603Ha4EHUN UMEIOT HOP-
MMWPOBaHHY METPONOTMYECKYIO XapaKTEPUCTVKY NPU PEBEPCUBHOM MO-
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ToKe. [Py 3TOM KaxKabIin Kacka UMMYbCHOTO BbIXOMAA NOAKITHOHaETCs He-
pes ranbBaHNYecKyto (ONTPOHHYI) Pa3BsA3Ky, YTO MO3BONSAET pasbeau-
HUTb BHELLIHWE JIMHIM CBS3U U BHYTPEHHWE Lienu npubopa.

1 3 4
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PacxoR0Mep-CHETHMK YNETPa3ByKoBOMt 1P65 Tmax 150°C
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PucyHok 1.7 — BHewHull ud 351eKmpoHHO20 610Ka
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PucyHok 1.7 (okoHYaHuUe) — BHewHul eud 3siekmpoHHO20 6s10Ka (6e3 eepxHell KpbIWKU)

YPANTEXHONOINA

12 \11 10 9

1 — nnom6upooyHsie omeepcmusi; 2 — XudKokpucmannuyeckul uHdoukamop, 3 — HuxHuUl nonykopnyc; 4 — eepxHull nonykopnyc; § — kpbiwka 3b;

6 — nnomba OTK npednpusmus-uszomosumersi; 7 — 3awumHasi nioméa ¢ 0mmuCKoM ro8epumesibHo20 Kraelma; 8 — nnom6upoeoyHsie omeepcmusi;

9 — kHorka eknoyeHus npocmompa napamempos Hacmpoliku; 10 — pasvem dnst ModknYeHUs uHMepPGEUCHLIX UMU aHano2o8bix Modyned;
11 — mexHonozudeckuli omcek; 12 — pazvem 31151 MOAKIHOYEHUS 6HYMPEHHE20 UCMOYHUKA NUMAaHUsl;
13 — none dns npunoxeHusi MazHumHozo kmoya; 14 — wuneduk npubopa

1.
Onwucaxue

1 pa6ora
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1.4.2. MeToguka namepeHum

MeTtoavka nsmepeHuii obbema 1 pacxofa OCHoBaHa Ha M3MepeHUn
CKOPOCTEW YNbTPa3ByKOBOrO Nyya B ABWXYLLEWCS cpefe B 3aBUCU-
MOCTU OT CKOPOCTW W HanpaBreHust 3MepsieMoro noToka no OTHO-
LLIEHWIO K YNIETPa3BYKOBOMY Iyuy.

[eHepaTop MMMYNbLCOB, PACMOMNOXEHHbIN B 3NIEKTPOHHOM Oroke, no-
oyepeaHo nogaet Ha N3l pacxogomepa anekTpu4eckme curHarsbl, Ko-
Topble NMPeobpasyloTCs B NPOTUBOMOMOXHO HampaBrieHHble yrbTpas-
BYKOBblE CUrHarnbl (Ny4n), HanpaeneHne pacnpocTpaHeHnUs KOTOpbIX
cTporo yepeayetcs. [Npu aTom Kaxkabin u3 M3l noo4epeaHo CTaHOBUT-
CSl UMK n3nyyarenemM, Unm NPUEMHMKOM YNLTPa3BYKOBbLIX CUrHamoB.
CurHanbl OT uany4aTenein noo4epenHo NPoXoasT OAUHAKOBbLIN MyTb B
NPOTUBOMNONOXHLIX HanpaeneHusix. Bpemsi pacnpoctpaHeHus ynbr-
pa3BYKOBOIO cuUrHana B 060Mx HanpaBneHsaX 3aBUCUT OT CKOPOCTH Mo-
ToKa paboyelr XnaKoCcTH B MPOTOYHO YacTu pacxogomMepa. 1o noToky
paboyen XnMaKoCTU BPeEMS NMPOXOXAEHWS YNbBTPasByKOBOrO cuUrHana
YMeHbLLAETCs, MPOTMB NOTOKa — yBEeNMYNBaETCS.

Oocturas M3, ynsTpassyKoBble CUrHaMbI NpeobpasyoTcs B 3NeKTpu-
Yeckue, KOTopble B CBOK ovepeab, NOAAKTCS Ha CXEMY U3MEPEHWS] Bpe-
MeHUW. Pa3HOCTb BpeMeHN NPOXoXAEeHNs CUrHanoB B 060ux Hanpasne-
HWSIX (MO NOTOKY MMM MPOTUB HEr0) MPSIMO MPOMOPLIMOHarbHa CKOPOCTH
[OBVDXEHUS n3MepsiemMolt cpefibl. 10 M3MepeHHbIM 3HaYEHUSIM BPEMEHN
NPOXOXAEHWS YNETPA3BYKOBLIX BOJIH BCTPOEHHBIA B 3NIEKTPOHHbIN
6rnok pacxofomMepa MUKPOMPOLIECCOP NMPOU3BOAUT pacyeT pa3HOCTU
BPEMEHU MPOXOXAEHNS CUrHAMNOB U, OCHOBLIBASICb HAa 3TWX AAHHbIX,
paccunTbIBaET pacxoa u 06beM N3mMepseMOon XMOKOCTH.

1.4.3. PaboTa pacxogomepa

Pacxonomepbl nocTynatT NoTpeduTento roToBbIMK K MCMONb30Ba-
Huto. Mprbop NponsBoaMT N3MepeHue 3Ha4YeHun pacxoaa n obbema
paboyelt cpeapl, NpoLLEALLel Yepes ero MPOTOYHYI0 YacTb. ViaMepeH-
Hble AaHHble oTobpaxatotcs Ha KK pacxogomepa (pucyHok 1.8), ne-
pefaloTcs Mo UMNYMbCHLIM BbIXOAAM B PerncTpupyoLlee ycTpoi-
CTBO, a TaKKe apxMBUPYIOTCS, eCnin B Npubope ycTaHOBINEH MHTEP-
eNCHbI MOAYIb.

CMA®.407251.002 P3 — PykoBoAcTBO MO 3KcnnyaTaumum
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PucyHok 1.8 — BHewHuli eud 3kpaHa XXKU
O6nacmb 1— omo6paxaem 3HaueHue napamempa. Bxrrodaem & cebsi o 860Chb-
MU omobpaxaeMbix cumeonos. MIHOukamop «cmpesika» ykasbleaem Ha mo,
KakoU napamemp omobpaxaemcs Ha 3KpaHe.
O6nacmb 2 — mun npu6opa.
O6nacme 3 — 3Hak ymeepxdeHusi muna cpedcme u3MepeHud.
O6racmb 4 — M2HO8eHHbIU pacxoO.
O6nacmb 5 — HakomnneHHbId 06bEeM.
O6nacme 6 — epemsi Hapabomku.
O6nacmes 7 — napamempsi pacxodomepa.

3/

Wnaukauus Ha XKKN pacxogomepa aBToMaTUYECKN BKITIOYAETCs Npuy
3anonHeHUN NPOTOYHONM YacTu npubopa paboyen XunakocTbio. Mpu
CNnVBe XXUOKOCTWN U3 MPOTOYHON YacTu nHamkaums Ha XKKU asTomatu-
yecku oTkntovaeTcs. MHpopmaums namensietcst pas B 3—4 ¢, nocne-
[oBatenbHO oTobGpaasn napamMeTpbl:

= MIHOBEHHBIN pacxof paboyen )Kuakoctu, M3/u;
= HaKOMIEHHbI 06bEM B MPSAMOM HarNpasrneHuu, v

= HaKOMMEHHbIN 06beM B 06paTHOM HanpaeneHum (pesepc), M
= Bpemsi HapaboTkM C MOMEHTA YCTaHOBKM pacxofoMepa, Y.
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BHumaHue!!!

lNapamempsbi, omobpaxaembie Ha XKW, uHOuyupyromesi ¢ moy-
HOCMbIo 00 cemu 3Hadyawux yughp (cumeonos). Bocbmol cumeor

ucrnonb3yemcs 05151 UHOUKayUU PEXXUMO8 OMObpaKeHUs. - ST <
: m3 M3y

YkasaHHast nocrnegoBaTenbHOCTb CMEHbI MapamMeTpoB Ha3blBaeTCs @: MeHoeeHHbil pacxod

CTaHAapTHbLIM PEeXMMOM OoToGpaxeHUA. [laHHbIN pexum oTobpa- Y

XeHusa nHauumpyetcs Ha XKKM no ymonyaHuio npuw BKIMKOYEHUU pac- : =

xofomepa B paboTy, nocnenoBaTenbHOCTb OTOBpaXeHUs napameT- > T | ()

pOB NpuBEAeHa Ha prcyHke 1.9. () I O (e

Kpome Toro Ha >KKW pacxogomepa MOXHO MHAWULMPOBATL PEXUM . R @

pacLIMPEeHHON TOYHOCTU OTOGpaxeHuA. Pexvm paclumpeHHon I Yer 9 M3 M3y

TOYHOCTM OTOBPaXeHUst OTNNYaEeTCsA OT CTaHAAPTHOIO pexuMa pas- ol

NWYHBIM MPeAcTaBfeHnemM MapameTpoB HaKOMMeHHoro obbema. Ll

OKHa MrHOBEHHOro pacxofa u HapaboTku B 060ux pexvmMax naeH-

TUYHbI. [ocnegoBaTenbHOE BKIMKOYEHNE YKa3aHHbIX PEXUMOB NO3BO- y — ‘

nset yitatb Ha XKKW pacxogomepa HakonneHHbIn 06bem ¢ ToYHOC- ‘ 3 B 5 3 E E H

TblO, COOTBETCTBYIOLLEN 3asiBMEHHbIM METPOIIOrMYECKNM XapakTte- B SRS By W By WRpE By NiEy S § B

pucTukam npubopa (Tabnuua 1.4), BHe 3aBUCUMOCTY OT KonuyecTsa ] e L S

3HavaLwmx undp, NPUCYTCTBYIOLLMX B 3anncy napameTpa. o: Yer 4 m3 M3y

lMepexon B pexuM paclUMpeHHOM TOYHOCTU oToBpaxeHusl ocylue- v-:

CTBMSAETCA OAHUM U3 ABYX CNOCOGOB: ol

= MyTEM ANMUTENBHOTO (He MeHee 3-X CEKYHA ) NMPUIIOXKEHNS MarHUT- :
HOrO KIK4a K BbIAENEHHOMY MOS0 Ha WWMbAUKE pacxodoMepa >
(no3uums 13, puc. 1.7), 3a KOTOPbLIM pacronaraeTcs repkoH;

= MyTEM ANUTENBHOTO (He MeHee 3-X CEKYH[1) HaXXaTusi KHOMKM nNpo-

CMOTpa napameTpoB HAaCTPOWKU (nosuuus 9, puc. 1.7), Npu CHs-
TOMW KpbILLIKE KOopnyca anekTpoHHoro brioka pacxogomMepa.

HakonneHHbIl 0bpamHbIl 0b6bem *

i
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I
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I
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X HakonneHHbIl npsimol obbem |
|
I
I
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I
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|
I
|
I
I
|
I
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Hapabomka

* — UHAUYUpPyemMCsi MOIBLKO 8 MOM criyqae, Ko2da e20 3Ha4eHuUe OmIuYHO

lMpumeyaHue!
om Hyns

Mpu Haxxamuu KHOMKU MpocMompa rnapamempoe HacmpoUiku U rpu
3aMbIKaHUU Ma2HUMHLIM KITOHOM 2epKoHa, Ha XKKW pacxodomepa 0d-

P 1.9-1T XKKn
HOBPEMEHHO UHOUUUPYOMCSI 8ce UHOUKamophbI «cmperiku» (puc. 1.8). ucy+oK 1.9 — [1apamempel, UHOUYUPYEMbIE Ha

pacxodomepa npu cmaHOapmMHOM pexxume omo6paxeHusl

1.
Onwucaxue

1 pa6ora
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Mpu BKNIOYEHNM PEXMMA PACLUMPEHHON TOYHOCTN OTOGpaXeHus:, na-
pameTpbl Takke nHauumpytotcsa Ha XKKU pacxogomepa pas B 3—4 c.

CmaHOapmHbIl pexxumM omobpaxxeHus

HMO KAPAT www.karat-npo.ru

BosBpalleHune B cTaHO4apTHbIN PEXUM OTOBPaKEHUsI TPOUCXOANT aB-
TOMaTUYECKN NOCe NATU LIMKNOB 0TOBpaXeHWs uaMepsieMbIX napa-
MeTpoB, pucyHok 1.10.

Pexxum pacwupeHHol moYyHocmu omo6paxeHusi

y

N @mmgagﬂﬁ
i: Yer y m3 M3y
!

- (GEBEEEE

| o o N S D
;_’: Ycr y m3 M3y
}

=~ {lbdchl

i ) 0 N D
::i Yer y me 3/-1
i S— —

- ZEHHEERE

Yer y m3 M;/"I

CMA®.407251.002 P3 — PykoBoAcTBO MO 3KcnnyaTaumum

6 MaeHumHbIG K4

- !
I
| |
ol !
iy |
30} |
| B
| - <
~»} |
- uu 19
| 5 )t o o | ®
| 19
o: Yer y M3 M3y |§
X |
Li &)
m: :§
-
| [
> :3533585 E
~ s o |§
| ~ & D N & & |
: Yer Yy m3 M3y :
o
~! !
1! I
™| |
| () |
> QD.JD‘ =} U =} ‘ B
Y e~ & & & &
Yer y M3 M3y

KHorika npocmompa napamempos HacmpoUiku

PucyHok 1.10 — [MTopsidok npocMompa pexxumoe omobpaxeHusi pacxodomepoe

Pepakuus 3.0, aBryct 2012
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MrHoBeHHbI pacxop — oTobpaxaeT Tekyllee 3Ha4eHne pacxoaa
n3mepsiemoni (paboyeit) xmgrocTu. MNpy MHAMLMPOBaHUN 3HAYEHWI
AaHHoro napametpa Ha XKW pacxogomepa Bcerga otobpaxaertcs
NATb 3HaYaLwmx umdp. Mprmepbl oToBpaXKeHWs MTHOBEHHOTO pacxo-
[a nokasaHbl Ha pucyHke 1.11.

MazHoeeHHbiIl pacxod cocmaensem 0,0000 m%/u

MaHoseHHbIl pacxod cocmasnsem 10,000 mM3/4

MaHoseHHbiIl pacxod cocmasnsem 100,00 m%/y

PucyHok 1.11 — OmobpakeHue napamempoe M2HO8eHHO20 pacxoda
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HakonneHHbI npsAMon 06 beM — o0ToGpaXkaeT HaKoMIeHHoe C MO-
MeHTa yCTaHOBKM Npubopa 3Ha4yeHne obbema naMepsaemMon Xnakoc-
T, NpoLueaLlen Yyepes Tpybonposoz B NpssiMOM Hanpasnexuu. MNapa-
MeTp nHamumpyetcs Ha XKKU pacxonomepa B AByX pexumax oTob-
paxeHus.

HMO KAPAT www.karat-npo.ru

B cTaHgapTHOM peXxumMe OTOOpa)KeHUsi HaKOMSEHHOe 3HayYeHue
obbema HaunHaeT nHgnumposatbesa Ha XKW pacxogomepa ¢ natn
3HaYaLmx undp ¢ TOYHOCTBLIO — YeTbipe 3Haka nocne 3anaTon. Mpu
[OCTUXEeHUM BennunHbl 1000 M2 3HaYeHMe HakonneHHoro obbema Ha-
YMHAET MHOMLMPOBATLCS C TOYHOCTLIO — TPU 3Haka nocre 3ansaTon.

3 "
Mpwn goctmkeHnn senuudmHbl 10 000 M~ — ABa 3HaKa nocne 3ansiton
WT. 4., pUcyHok 1.12.

3HayeHue HakornneHHo20 obbema omoGpa)Kaemcn C MOYHOCMbKO — Yembipe 3HaKa riocrie 3ansmou
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3HayeHue HakomnneHHoeo obbema
omobpaxaemcsi ¢ MOYHOCMbIO —
mpu 3Haka rocrne 3ansmod
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3HaueHue HakorneHHo20 obbema
omo6pa>Kaemc;1 C MOYHOCMbIO —
HOJb 3HaKo8 rocrie 3ansmou

PucyHok 1.12 — CmaHOapmHbIli pexxum omobpaxeHusi 0aHHbIx Ha XXKU

CMA®.407251.002 P3 — PykoBoAcTBO MO 3KcnnyaTaumum
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B pexume paclumpeHHOM TOYHOCTU OTOGpPaXKEeHUSl HAKOMINEHHOE MHOukamop cueHanu3supyem o mom,

3HaueHue obbema Bceraa uHauumpyetcst Ha XKW pacxopgomepa ¢ ymo cmapuwue paspsidbl Ha KKU He uHduyupyromesi
= O BKITIOYEHWN PEXMMa PaCLLIMPEHHOW TOYHOCTU OTOBpaXeHNs;

PekomeHayeMbIn anroputM NPOYTEHMS 3HaYEHNS HaKOMMEHHOro 06b-

TOYHOCTbIO — YeTbipe undpbl nocne 3anatoin. Ctaplmne pas3psgbl
(HaumHas ¢ 1000 m®) npu aTom Ha XKW npnbopa He oToBpaxatoTcs.
[Mpy nepexope B peXuM pacLUMPEHHON TOYHOCTU OTOOPaXKEHUs Ha ™ i ) |
XKW nHanumpyoTca MHANKaTOpPbI, CUTHaNU3upyoLme: E 3 S f B B fl
= =)’ [ o /o = o
C - C - C - v \k?\ \k?\

= 0 TOM, YTO cTaplme paspsgbl Ha XKKW pacxogomepa He MHauumpy- @

toTCA. YCT\ Y m3 M3y
BHeLwHW B1A akpaHa Npy BKIMIOYEHHOM PeXUMe pacLUMpPeHHO ToY-
HOCTW OTOBpaxeHns NnpeacTaBneH Ha pucyHke 1.13. \

WHOukamop cueHanu3upyem o 8KI04YEHHOM

3 pexume pacuupeHHoU mo4YHocmu omobpaxkeHusi
eMa, Korga 3710 3HayeHue npeBblwaet BenuunHy 1000 m°, nokasaH Ha

pucyHke 1.14.

PucyHok 1.13 — Pexxum pacwupeHHolU moYHocmu omobpaxeHusi
HakoreHHo20 npsiMo2o obrema Ha XK/

CmaHdapmHbIl pexXxum omobpaxeHusi Pexxum pacwupeHHOU moYyHOCmMu omobpaxeHusi
DﬁDBDBDEIBDBD @ — EDHDSIEDUD EI“‘ o
O D R N D D R D D D N D T
Yer y m3 M3y @ Yer 4 m3 M3y @
: 70234, 70234,1263 M’ . 1263 .

PucyHok 1.14 — Mpocmomp Ha KK 3HayeHus1 HakonneHHo20 o6bema
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m Pacxopgomepbl-cHeTYMKM XuakocTu ynbrpasBykoBbie KAPAT-520

HakonneHHbI o6paTHbIN 06beM — oTobpaxaeT HaKomnneHHoe ¢
MOMEHTa YCTaHOBKU Npnbopa 3HavyeHne obbema n3mepsseMon xua-
KOCTW, NpolueLuen yepes Tpybonposof B 06paTHOM (peBepCHBHOM)
HanpasneHun. Napametp nHanumpyetcs Ha XKKW Tonbko B ToM cny-
Yae, KorJa ero 3Ha4yeHve He PaBHO Hyro.

[MpocmOoTp 3HaYeHM HaKonneHHOro obpaTHoro obbema NPOVCXOANT
aHarorM4yHo NPOCMOTPY 3HAYEHWI HaKOMSIEHHOro MpsSMoro obbema.
EAMHCTBEHHOE OTNMYME 3akroyaeTcs B NOSIBNEHUU MHAMKaTOpa 06-
paTHOro NOTOKAa B OKHAX CTaHAAPTHOIO U PaCLUMPEHHOW TOYHOCTM pe-
YKMMOB O0TOBpaxeHust, pucyHok 1.15.

MapameTp BpemeHuM HapaboTku u3mepsieTcs (HapabaTbiBaeTcs)
TonbKO Npu 3anonHeHum MNY pacxogomepa paboyer XMOKOCTbHO.

Ha akpaHe XKW moxHO npocMoTpeTb cnegytoLime cnyxe6Hble na-
pamMeTpsbI pacxogomMepa:

= 3aBO/CKOMN HOMep npubopa;

= Bepcuto BHyTpeHHero MNO;

= KOHTPOMbHYI0 CyMMY BHYTpeHHero 10;

= BEC UMMynbCa, M3/vumn;
» KOHTPOIIbHYH CyMMY KarimbpOoBOYHbIX KOHCTaHT.

Mepexoa k NPOCMOTPY CNyXe6HbIX NapaMeTpPOB OCYLLECTBNSIETCA

OAHUM 13 BYX CMOCOOO0B:

= MyTeM KOpOTKOro (nopsaaka 1-# cekyHabl) NPUNOXEHNS MarHUTHOTO
KntoYa K BblAeneHHOMY MoMio Ha Wunbanke pacxogomepa (nosm-
uus 13, puc. 1.7);

= MyTEM KOPOTKOro (nopsigka 1-m CeKyHAbl) HaXaTus KHOMKU Mpo-
CMOTpa napameTpoB HACTPoOWkK (No3unumns 9, puc. 1.7) npu cHATON
KpblILLKe Koprnyca anekTpoHHoro 6rioka pacxogomMepa.

CnyxebHble napameTpbl nHanumpytotcs Ha XKW pacxogomepa ogyH

pas ¢ HTepBanom B 3—4 ¢, nocnegoBaTtenbHO oTobpaxas npuseaeH-

Hble BbllLe AaHHble, pucyHok 1.16. [Nocne npocmoTpa Bcex napamer-

poB NpMbop aBTOMAaTUYECKN NEPEXoanT B CTaHAAPTHbIA PeXUM OTOo-

HpaxeHuns. [ns Toro 4ToObl CHOBa BOWTW B MEHIO CIY>KebHbIX napa-

MeTpoB, He06X0AVMO NMOBTOPUTL ONMCAHHYHO NpoLeaypy BXoAa.

CMA®.407251.002 P3 — PykoBoAcTBO MO 3KcnnyaTaumum

HMO KAPAT www.karat-npo.ru

CmaHOapmHbIl pexxum omobpaxeHusi

WHOukamop cueHanu3upyem o6 uamepeHuu obpamHo20 nomoka

Pexum pacwupeHHofl mo4YyHocmu omo6pa»(eHun

UHdAukamop cuzsHanusupyem ob usmepeHuu obpamHozo nomoka

WHAukamop cueHanu3upyem o mom,
ymo cmapuwue paspsidbl Ha XKKW He uHOuyupyromces

\
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Yer \ y m3

VEAT

Pepakuus 3.0, aBryct 2012

WHAukamop cueHanu3upyem o 8K/IHYEHHOM
pexume pacuwupeHHOU MOYHOCMU OmobpaxeHusi

PucyHok 1.15 — Pexxum pacwupeHHOlU mo4Hocmu
omob6paxeHusi HaKoMNJIeHHO20 obpamHo20 o6bema Ha XKKU
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ﬂ PacxoaomepbI-CHeTYMKM XMAKOCTU ynbTpa3BykoBble KAPAT-520 HMO KAPAT www.karat-npo.ru

Pacxogomepsbl B ncnonHeHnn KAPAT-520-XX-0 nogknioyarTcst no-
CpeacTBOM YMCMO-UMMYIbCHBIX BbIXOAOB K BbIYMCIIUTENIO (YCTPOW-
CTBY pervcTpaumm).
Cxema nogknioyeHus pacxogomepo KAPAT-520-XX-0, -P npusene-
Ha Ha pucyHke 1.17.

KAPAT-520-XX-0 KAPAT-520-XX-0-P
KpacHnbiti 'i' KpacHblli '1'
g - VIMnynbCHbIN g g MMnynbCHbIN
3] YepHbiii - BbiX0Z ouT1 8 YepHbiii e ouT1
% » G:.1)_ »
g g
= _ = CuHul +
2 CuHuti 2 > y 5
= o 2 . MMYSbCHBI
§ 6@ * § GZD * Benbliti - Bbixog OUT2
Bennbiti >

PucyHok 1.17 — Cxema 8bix00HbIx yeneli KAPAT-520-XX-0, KAPAT-520-XX-0-P
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Ha pucyHke 1.18 nokasaHa cxema NOAKIOYEHUS YNCNO-UMMYTbCHBIX

BbIXOA0B pacxoaomMepoB k Beluncnutensm KAPAT-307 n 3J1b®.

ANbd
_E20X Y- unm
KAPAT-520-XX-0 g KAPAT.307
Bbixog Lienb Bxon
KpacHnbiti
+
OuT 1 YHepHniti V1
CuHull
— +
OouT 2 benbil V2

Pacxopomepbl KAPAT-520-XX-1-A n KAPAT-520-XX-2-A Hakannu-
BalOT U COXPAHAIOT AaHHbIE O 3HAYEHUAX M3MEPEHHbIX MapaMeTpOB B

apxuBe, KOTOPbIN UMEET CrieayoLLYyIo CTPYKTYPY:

n YACOBOM OOBEM ....cevvieeiiiieeiiee ettt

Pacxopomepbl-cHeTYUKMN KNAKOCTU ynbTpassykoBbie KAPAT-520

1080 3anucewn;

8 CYTOUHDBIN OOBEM ....eeoiiiiiiiaiiiaiie ittt 62 3anucy;
= MECSIUHbI OOBLEM .. ....60 3anucen;
u TOJOBOM OOBEM ...oovninineeieieeeee i eeeen 5 3anucen;
1 OKYPHAI COOBITUM ..t 50 3anucen.
ANb®d
KAPAT-520-XX-0-P unm
| kapaT-307
Bbixog Liens Bxon
KpacHsiti
+
OouT 1 YepHnbiti V1
CuHut
+
ouT 2 Benbil V2

PucyHok 1.18 — Cxema nodknrovyeHusi KAPAT-520-

1.
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1 pa6ora

-0, KAPAT-520-XX-0-P k ebiqyucnumensm KAPAT-307, 3JIb®
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ApXxu1Bbl HaX0AATCH B UHTEPAENCHBIX MOOYNSAX:
= RS-485 (ncnonHenne KAPAT-520-XX-1-A);

= M-Bus (ncnonHenne KAPAT-520-XX-2-A).
UHTepdencHblie mogynu obecneynBaroT nepegady HakonseHHbIX ap-

XVBHBIX AaHHbIX Ha BHELLHWE LndpoBble yCTpOVICTBa.

KAPAT-520-XX-1-A
Liens
T D R
s _ I
1% v
20 +
o +Uy p——r
g2
ez A f—mm
I O
S S
B —
Bbixo,
A KpacHeiti  +
OouT 1 YepHbili -
CuHul
OuUT 2
Benbiti

K ncrovnnky 12-36 B

B ceTb RS-485

B cetb RS-485

MmnynbcHbin Beixog, 1

Mpw noagkntoyeHum pacxogomepa KAPAT-520-XX-1-A k uHTepden-
cy RS-485 ons pacxogomepa TpebyeTcs UCTOYHMK BHELLHErO NuTa-
Husa 12-36 B, a Takke npeobpasoBaTtenb nHTepdencos RS-232/
RS-485 nnn USB/RS-485 ans cornacoBaHusi ¢ nepcoHanbHbIM
KoMmnbloTepoM. CKOpoCTb nepefdayn AaHHbIX 3afaeTcs npu Ha-
CcTpolike npubopa n MoxeT cocTaensATb oT 600 6uTt/c oo 9600 6uT/C.
Cxema nogkntoveHus pacxogomepos KAPAT-520-XX-1-A, -P noka-
3aHa Ha pucyHke 1.19.

KAPAT-520-XX-1-AP

Liens

38| U f——o---v->
<
S + KwcTounuky 12-36 B
e +tU pb—m—mm
8 a
Qg
= A |—— > Bcetb RS-485
o
S s

B —— > B cetb RS-485

Boixon KpacHbiti  +

OUT 1 YepHbiti - VIMNynbCHbIN BbixoA 1
Cunuti +

OuT 2 Benbili - VIMnynbcHbIN BbIxOA 2

PucyHok 1.19 — Cxema 8bix00HbIx yenel KAPAT-520-XX-1-A, KAPAT-520-XX-1-AP
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Mpw nogkntoveHmm pacxogomepa KAPAT-520-XX-2-A k uHTepden- BcTpoeHHbI Moayrib TOKOBOTO BbIxoAa, UcnonHeHne KAPAT-520-XX-3,
cy M-Bus Tpebytotcsa koHTponnepbl M-Bus-10 unu M-Bus-50 npo- obecneynBaet nepegadvy TEKYLLMX AaHHBIX HA BHELLHWE aHarnoroBble
nasogcTea HIMM «YpanTtexHonorus». CKopocTb nepeaayn faHHbIX ycTporictea. Cxema nogkntoveHms pacxogomepos KAPAT-520-XX-3, -P
no uHtepdericy M-Bus 3agaetcsa npu KOHPUTYPUPOBAHUMN PACXO- npeacTaeneHa Ha pucyHke 1.20.

Aomepa 1 MoxeT coctaBnsaTb o1 600 6ut/c go 4800 buT/c.

KAPAT-520-XX-3 KAPAT-520-XX-3-P
Llenb Lenb
— -U > — -V }pb—
o< + KwncTtounuky 12-36 B o< + KwucTounuky 12-36 B
Q= +U p—m—m Q= +U p—m
o o
°& o]
2 <'r IBbIXx1+ j—3p ToKOBbIV BbIX0OA 1 = <|r IBbIX1+ |—————9 ToKOBbI BbIXO4 1
0 © 0 @©
c E o
E-g — IBbiX1- Z 2 9 lebix1-
s3 L3 )
IBbIX2+ p————> IBbIX2+ p—————>» TOKOBbIV BbIX0OA 2
— IBbIX2- — IBbIX2-
Beixon KpacHniti + Beixon KpacHniti +
OuUT 1 YepHbiii _  WwmnynbcHbIn BbIXOA 1 OUT 1 YepHbiii _  WmnynbcHein Bbixog 1
—> —>
. CuHuti +
CuHuti B
OuT 2 OuUT 2 Benbit _ WmnynbcHbIn BbIXOA 2
Benebiti —

PucyHok 1.20 — Cxema 8bix00HbIx yeneli KAPAT-520-XX-3, KAPAT-520-XX-3-P
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E Pacxopgomepbl-cHeTYMKM XuakocTu ynbrpasBykoBbie KAPAT-520

1.5. MapkupoBKa u nfioméupoBaHue
1.5.1. MapkupoBka
MapkrpoBo4Hble 0603HaYEHNS HAHOCSTCSA Ha pacXo4oMep B Creayto-
LMX MecTax:

1 — Ha WKNbAWK (MapKMPOBOYHYHO Tabrinyky), HAXOASLLYIOCS Ha 3aA-
Hen cTeHke OB pacxogomepa (nosuums 14, puc. 1.7);

2 — Ha nuueBon ctopoHe Ib pacxogomepa (puc. 1.7);
3 —Hakopnyc N4 (nosuums 2, puc. 1.4).

HaHocuMble Ha kopnyc pacxogomepa MapKupoBoYHble 0603Hauve-
HWUsI NnepedncneHbl B Tabnuue 1.5.

Tabnuua 1.5 — Mapkupoeo4yHbie 0603Ha4YyeHus1 05151 pacxodome-
poe KAPAT-520

MapkupoeoyHoe 0603Ha4yeHuUe Mecmo HaHeceHus1
1 2 3

3Hak yTBepXaeHUst Tuna CPeacTB U3MepeHUii +

MonHoe ycnosHoe 0603HaveHne pacxogomepa +

ToBapHbI 3HaK NPeanpUATUS-U3rOTOBUTENS + +

CrpaHa unsrotoBuTens — Poccust +

3aBopckon Homep pacxogomepa +

CTpenka, ykasbiBatoLLasi HanpaeneHne noToka +

MWHMManbHBIR U MakcUManbHbI pacxogbl, M3/4 +

Bua nuTaHus — cMMBOM NOCTOSIHHOTO TOKa +

HomuHanbHoe 3HaveHne HanpspkeHust nutanus, B +

HomwuHanbHasi MoLHOCTb, BT +

MakcumanbsHoe paboyee naenenue (PN), 6ap +

[Hnametp ycnosHoro npoxoga pacxogomepa (DN), mm b

CteneHb 3aLmThbl obonoyku, IP +

Pepakuus 3.0, aBryct 2012

HMO KAPAT www.karat-npo.ru

MapkupoBka TpaHCNOPTHOM Tapbl NPOM3BOANTCS HAAMMUCAMW B COOT-
BetcTBUM cFTOCT 14192.

Ha TMTynsHOM NcTe nacrnopTa 1 pykoBOACTBa NO 3KCnlyaTauum pac-
XoZoMepa HaHeceH 3Hak yTBepxaeHust Tuna CY B cOOTBETCTBUM C
TpeboBaHusmu NP 50.2.107-09.

1.5.2. MnomGupoBaHue

MnombuposaHve pacxonomMepoB NPOU3BOAMTCS C LIEMbI0 NPeaoTspa-
LLEHUS HEeCaHKLIMOHMPOBaHHOMO BMeLLIaTeNnbCTBa B paboTy HacTpoeH-
HbIX, MOBEPEHHbIX 1 BBEAEHHbIX B 3KCMyataumio npnbopos. KOHCTPyk-
LSt pacXo40MepOoB NpeaycMaTprBaEeT Ba ypOBHS MIIoMO1poBaHuS.
YpoBeHb 1 — npu Bbinycke 13 npoussoacTea nnombon OTK npeanpuvs-
TMa-usrotosuTens (no3muums 6. puc, 1.7) n nnombon ¢ oTTUCKOM NoBe-
puTenbHOro knenma (no3uums 7. puc, 1.7) 3aalmLiaeTcs oT BCKPbITUSA
kopnyc 3b, B KOTOPOM HaX0ANTCA 3NIEKTPOHHBIN MOAY b PacxoAome-
pa. MNoMbbl HaxoAsTCA NOA KPbILLKOW, U3roTaBnNMBaloTCA U3 cneuu-
anbHOW paspyLuatroLleinca camoknesienca ymaru, u HaknevsaroT-
CSl Ha camopesbl, KOTOPblE COEANHSAOT BEPXHUIA N HUXKHWI NOMYyKOp-
nyca Ob pacxogomepa.

YpoBeHb 2 — nnomboli (nnombamu) 3auHTEPECOBaHHOW CTOPOHbI
pacxofomep 3aLUMLLaeTcsi OT BCKPbITUSI Nocrie MoHTaxa. [ns nnom-
GUpOBaHUS NPedyCMOTPEHbI creunanbHble MNoMOUMPOBOYHbIE OT-
BEPCTMSI, pacnosiokeHHble B KOpnyce aNeKTPOHHOro Grioka pacxomo-
mepa (nosvumn 11 8, puc. 1.7).
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1.6. YnakoBKa U KOMNNEKTHOCTb NOCTaBKN

YnakoBka pacxofoOMepPOB NPOU3BOAMTCS B KOPOOKM U3 rochpokapTo-
Ha. [ins npeaoTBpaLLeHUst CMELLIEHWIA M MONTOMOK PacXoAoMep BHYT-
PV KOPOGKM KPENUTCS NPy MOMOLLIM KAPTOHHBIX BKIAAbILLEN.

JKcnnyaTauMoHHas AOKYMEHTaLMs yNakoBbIBaeTCs B NaKeTbl U3 Mo-
NN3TUNEHOBOW NNEHKN U BKNaAbIBAETCS BHYTPb KOPOOKY.

Ha ynakoBo4Hyto Tapy HaHOCUTCS STUKETKA, COAepxallas crneayio-
LLYyt0 MHcbopMaLuIo:

= MOJSIHOE YcroBHOe 0603HavYeHne pacxogomepa (pasgen 1.2 pyko-
BOACTBA);

= HavMeHOBaHWe 1 TOBaPHbIV 3HaK NpeanpuUsiTUS-U3roTOBUTENS;
= JaTa Bbinycka.

B komMnneKT nocTaBku pacxogomepa BXoauT:

= PacXofoMep-CHETHUK KMOKOCTM yribTpassykoBovi KAPAT-520;
= PYKOBOZCTBO M0 3KCryatauum;

= Nacnopr;

= MeTogvka noeepku MIM 22-221-2012 (gonyckaeTcsi NocTaBnsiTh
OfVH 3K3eMNNAPp METOAMKM NOBEPKU B OAUH afpec OTrpy3Ku).

Mo gononHUTENBHOMY 3aKa3y MOCTaBNAAKTCA:

= KMY 1— ansi pacxogomepoB B pe3b00BOM UCMONHEHNM;

=« KMY 2 — gnsa pacxogomepoB BO (oiaHLEBOM UCNONTHEHUN;
= MOHTaxHas BcTaBka MB.

Mpun TpaHCNOPTMPOBKE yNakoBaHHbIE PacXofoMepbl MoOMeLLaloTCs
B TPAHCMOPTHYO Tapy — AEPEBSAHHBLIA UMW KapTOHHbIA SLWMK MO
FOCT 5959 unn rOCT 2991.

1.
Onwucaxue

1 pa6ora

Pacxopomepbl-cHeTYUKMN KNAKOCTU ynbTpassykoBbie KAPAT-520

1.7. FTapaHTUIHbIe 0Gsi3aTenbLCcTBa

B npouecce TpaHCNopTUPOBKY, XpaHEHWS!, MOHTaXa v 9KCrnnyaTaumm
pacxoaomMepoB noTpebuTenb AOMKeH crnefoBaTh ykasaHWsM CooT-
BETCTBYIOLLMX pa3fenoB HacTosiLero pykosoacTtaa. Mpu cobnioae-
Hum TpebosaHun PJ, HIIM «YpantexHonorusa» rapaHTUpyeT Hop-
MarnbHyo paboTy pacxogomepa B TeHeHue 4-X NeT Co AHSA NPOAAXKM
npubopa npegnpusaTuem-nsrotoputenem. NogpobHo rapaHTUnHbIE
obsa3aTtenbcTBa NpeanpuUsTUS-U3roTOBUTENS NPefCcTaBreHbl B nac-
ropTe pacxogomepa.
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2.ACMNOJIb3OBAHUE NO HA3HAYEHUIO

2.1. AkcnnyaTauyMoHHbIe OrpaHUu4eHust
[ina obecneyeHns KOppeKTHOW paboTbl pacxo4oMepoB HeOHXxoaAMMO
cobntogaTtb crneayoLmne orpaHNYeHns:
= TMapaenuyeckas NPoYHOCTb, MIMa ........cocvvviiieiiiiieee, 2,5;
= U30bLITOYHOE AaBneHue paboyen cpeabl Ha BbIXOAe pacxoaomMepa:
Oy 20, -25, -32, Mla, He meHee ...... .0,05
Oy 40, -50, -65, -80, Mla, He MeHee ...........................0,1

Henb3s pacnonaraTb pacxofoMepbl B6MM3n MOLLHbIX MCTOYHWKOB
3MEKTPOMArHUTHbIX Monein (CMIoBbIX TpaHcOpMaTopoB, 3rnek-
TpoaBuraTenewn, 4YacToTHbIX NpeobpasoBaTtenei, HeskpaHUpPoBaH-
HbIX CUINOBbIX Kabenen . n.);

3anpeLlaeTca nogHMMaTh pacxogomepsl 3a b, a Takke yctaHas-
nmBaTtb Ux Ha 3B, pucyHok 2.1;

3anpeLyaeTcs K ogHoMy Bnoky nUTaHus NoaknoyvaTh HECKONbKO
pacxofomepos;

3anpeLuaeTcs NPUMEHSITb pacxofomep B kadecTse MB npwu Beinon-
HEHWW CBapOYHO-MOHTaXHbIX paboT Ha TpybonpoBoae cucTemsl.

PucyHok 2.1 — Hedonycmumbie delicmeusi npu pabome
¢ pacxodomepamu
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2.2. PekoMeHpauum no BbIGOpy pacxogomepa

[MaBHbIM YCNOBNEM HaAEXHOM, 4ONTOBEYHOW paboThl pacxogoMepa

1 NONyYeHUs1 LOCTOBEPHBIX Pe3ynsTaToB U3MEPEHUI SBMSETCS Bbl-

60p onTUMarnbHOro Tunopasmepa npubopa. OCHOBHBLIMU KPUTEPUS-

MW 014 3TOro CnyXat:

= COOTBETCTBME TEXHUYECKNX XapaKTEPUCTMK PACXO[oMepa pacyeT-
HbIM MapaMeTpam (AnanasoHy pacxodoB, Nepenagy AaBfieHuWii B
pr6onpoao,qax) I/IH)KeHepHOI7I CUCTEMBbI, B KOTOPYHIO yCTaHaBnnBa-
€TCsl pacxofoMep;

= AMaMETP YCNOBHOMO NPOX0oAa U3MEPUTENBHOTO yvacTka TpybonpoBo-
[la CUCTEMbI AOIMKEH COOTBETCTBOBATbL TUNOPa3Mepy pacxogomepa.

Mpwn BbIGOPE TUMOpa3Mepa pacxofoMepa pekoMeHayeTcs cobnio-

[aTb crefytoLime ycnosus:

= pacyeTHbIN paboynii pacxos U3MepsieMol cpedbl B TpyGonposoae
[0oMmkeH HaxoauTbesa B ananasoHe 0,25Q,,, — Q. Ans Bbibupae-
Moro Tunopa3mMepa pacxogomepa (Tabnuua 1.2 pykosoactsa);

= N1 Lieneil KOMMepUYeCcKoro yueTa pekomeHayeTcst noabuparb pac-
XO[4oMep, nepexogHoe 3HayeHue pacxoga kotoporo Q, (Tabnu-
ua 1.2) byaet MeHbLIe MUHUMANbHOMO PACHETHOrO 3Ha4eHUs pac-
Xofja usmepsieMon cpefbl B Tpybonposoae.
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2.3. MoprotoBKa K UCNONb30BaHUIO
2.3.1. O6wume TpeboBaHUA

K pabote ¢ pacxogomepamu AoMNycKaloTcsa nvua, U3yumnBLUME HAacTOs-

wee P, npoLueLune MHCTPYKTaX No TexHuke 6e30nacHoCTW 1 nmeto-

LLMe rpynmny no anekTpo6e3onacHOCTV He HuxXe 2.

Mo cnocoby 3aLmnTbl OT NOpaXXeHWS SMEKTPUYECKUM TOKOM Pacxofo-

Mepbl oTHocsATes k knaccey |1 mo FOCT 12.2.007.0.

Bce paboTbl N0 MOHTaXyY, AEMOHTaXy Y PEMOHTY PacxofoMepoB He-

06xoaMMo NPoBOAUT:!

= NP OTKIMHOYEHHOM BHELLHEM UCTOYHMKE NUTaHUS;

= NPV OTCYTCTBUU AABMEHNSA U3MEPSIEMON Cpeabl B CUCTEME;

= MPU OTKIMHOYEHHBIX NINHKSAX CBS3N.

OnacHbIMK hakTopamu Npy NPOBEAEHNN CBAPOYHbIX, MOHTaXKHbIX 1

PEMOHTHbBIX PaboT SABMATCA:

= JaBneHue B TpybonpoBoae;

= Temnepartypa nsmepsiemon pabovein cpegbl (TennoHocuTens).

MOHTaX 1 IEMOHTaX PAaCX0A0MEPOB [OMKeH NPOU3BOAWTLCS NPY Mos-

HOM OTCYTCTBWUM AaBreHus B Tpybonposoaax.

3anpelLaeTcsa ycTaHOBKa W 3Kcnyaraumsa pacxogomMepa Ha oobekTax,

rae 3Ha4eHus TemnepaTypbl U AaBrneHVst paboyert cpeabl MOryT NpeBbI-

CUTb AOMNYCTUMbIE 3HAYEHUSI A8 yCTaHaBNMBAEMOro pacxogomepa.

OnpepneneHue cocTaBa U3MepUTENBHOrO y4acTKa, COCTOSILLEro U3 oT-

cekatoLenn apmaTtypbl, pacxogomepa, NpsiMbIX y4acTKOB 0 1 nocrne

pacxogomepa, NPOU3BOAUTL B 3aBUCUMMOCTU OT AOMNYCTUMOW Benu-

Y/HbI TMAPAaBVYECKOrO COMPOTUBIIEHNS HEMOCPEACTBEHHO Nepeq

pacxoAoMepoM 1 Nocre Hero.

MpAMble y4acTkn — 3TO NPSAMONMUHENHbIE OTPE3KN U3MEPUTENBHOIO

yyacTtka Tpyb6onpoBoga, KOoTopble He CoaepXaT MECTHbIX ruapaBnu-

YeCKMX CONPOTUBMEHNI N HENOCPEACTBEHHO NPUMBIKAIOT K PACXOA0-

mepy. MNpsMble y4acTkn MoryT o6pa3oBbiBaTbCA:

= Tpy6onpoBogamm camomn MHXEHEPHON CUCTEMbI NPY BbINONTHEHWN
ycnoBuii pasaena 2.3.3 HacTosILLEro pyKOBOACTBA;

= MOCPEACTBOM MOHTaXa (Bpe3ku) B TpybonpoBoA cneumansHo Usro-
TOBIEHHbIX NPSIMbIX Y4aCTKOB (pa3gen 2.3.4.4 pykoBoACTBa).

2.
Wcnonb3oBaHne

no HasHaYeHuro

Pacxopomepbl-cHeTYUKMN KNAKOCTU ynbTpassykoBbie KAPAT-520

OnvHbI NPSIMbIX Y4aCTKOB yKasbiBalOTCS B eAnHMLax [y Tunopasme-
pa pacxogomepa. [logbop NpsAMbIX y4aCcTKOB peKOMeHAYeTCs Mpoun3-
BOAWTb, PyKOBOACTBYSICh NMPaBUnamm, U3noxeHHsIMW B Tabnuue 2.1.

Ecnun HenocpeacTBEHHO Nepea pacxofoMepoM pacrnorararoTcs cpa-
3y HECKOIbKO rMApPaBnuYecKnx CONpoTUBIEHUI, To TpeboBaHus Tab-
nnubl 2.1 AOJKHbI BbINONMHATLCA ANA KaXXa0ro 3 HUX HesaBnMCcuUMo OT
WX B3aMMHOFO PaCMONOXeEHMS

Tabnuya 2.1 — Tpe6oeaHusi kK OnuHe NPSIMbIX y4acmKoe

O6opydoeaHue, ycmaHaenueaemoe AnuHa npsimozo yyacmka

neped pacxodomepom Ha exode, He MeHee
KoHdpby3op 3 0y

KpaH wapoBbliii (OTKPbIT MOMHOCTbIO)

Andpysop 5 oy

TpoWHMK

OTBOA, KoneHo 90°

KoneHo 90° + 90°

dUnbTp, rpPA3EBUK

3aTBOp NOBOPOTHbIV AUCKOBBIN

3agBwkka KnuHoBas
Hacoc

10 fly

O6opydoeaHue, ycmaHaeueaemoe AnuHa npsimozo yyacmka

nocse pacxodomepa Ha ebixode, He MeHee
KoHdbysop 3 Oy

KpaH LwapoBbIit (OTKPLIT MOTHOCTbLIO)

Andbdpysop

TponHMK

OrtBog, koneHo 90°

KoneHo 90° + 90°

dunbTp, rpasesnk

3aTBOP NOBOPOTHbLIN ANCKOBbIN
3aaBukka knuHosas
Perynupytowmii knanaH *

* — He pekomeHdyemcsi ycmaHaenueams pez2ynupyrouwul knanaH neped
pacxodomepom
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Mpu ycTaHOBKe pacxogoMepa ¢ 4ONONHUTENbHON dyHKumen P Ha pe-
BEPCUBHbIX NMOTOKaX AMNVHbI NPSAMbIX Y4aCTKOB A0 M MOCIe pacxogo-
Mepa [AOMKHbI ObITb OAUHAKOBbLI Y PABHATLCSA ANNHE NPSMOTo yyac-
TKa, yCTaHaBNMBaEMOro Ha BXOE Pacxo4oMepa.

[na yctaHOBKM pacxogomepa B TpybonpoBoae AomKeH bbiTb CMOH-
TuposaH KM4, cooTBeTCTBYIOLWMI TUNOPa3mepy pacxogomepa. Onu-
caHve KMY npuBegeHo B pasaene 2.3.4.3 HacTosILLero pykoBoAcTBa.

2.3.2. NoarotoBKa K MOHTaxy

TpaHcnopTMpoBKa pacxo4oMEepPOB K MECTY MOHTaXa AOSKHa OCyLLie-
CTBNATLCA B 3aBOACKON Tape. ocne TpaHCNopPTUPOBKKN pacxoaoMe-
pa K MecTy yCTaHOBKM NP OTpULaTeNbLHON TemnepaType U BHECEHNS
€ro B MOMeLLEHNE C MONOXUTENbHON TeMnepaTypoi He06X0AMMO Bbl-
AepxaTb ero B ynakoBke He MeHee 8 4acos.

Mocne pacnakoBku n3genus ero HEOH6XoANMO BbiAepXaTb NPy HOp-
MarnbHbIX YCNOBUSAX He MeHee 24 4acosB.

Mocne pacnakosku pacxogomepa Heob6XxoaMMO NPOBECTUN ero BHeLL-
HWUIA OCMOTP, NPV 3TOM 06paTUTb BHUMAHME:

= HA OTCYTCTBME BUONMbIX MEXaHNYECKNX nospem,quMﬁ;
= Ha KOMMNJIEKTHOCTb N3aeNnA B COOTBETCTBUN C yKasaHUAMU NacnopTa;

= Ha Hanunyne oTTMCKoB knenm noseputens n OTK npegnpusaTtua-
N3roToBMTENS B MAcnopTe pacxoaomepa.

Tpy6onpoBog UHXEHEPHON CUCTEMBI Nepes YCTaHOBKOM B HETO pac-

xogomepa HeobxoaMMo TLAaTeNbHO OYUCTUTB OT PXKaBYMHbI, IPS3N,

OKasMHbl, NOCTOPOHHWX NPEeAMETOB U MPOMbITb.

2.3.3. YKka3aHus N0 MOHTaxy pacxogomepoB

Bce paboTbl M0 MOHTaXy, MyCcKo-Hanagke, TEXHUYECKOMY 0BCyxXu-
BaHMWIO U PEMOHTY PaCcXOlOMEPOB AOMKHbI MPOBOANUTLCS Crieuunanm-
31MPOBaHHBIMU OPraHN3aLnsaIMU, UMELLMMU HeobxoanMble JOMYCKN
Ha NPOM3BOACTBO AaHHOro B1aa pabor.

Bpeska npsMbIX y4acTKOB A0 ¥ NOcrne pacxogomepa B Tpybonposos
¢ 60onbLUMM N MEHBLUUM ANAMETPOM, Yem [ly pacxogomepa, fon-

Pepakuus 3.0, aBryct 2012

HMO KAPAT www.karat-npo.ru

»KHa NPON3BOAUTLCS TOSMBKO NPU NOMOLLIM KOHLIEHTPUYECKNX Nepexo-
no. no MOCT 17378 (koHdy30p, Anddy3op nnm anuddysop, KOHY-
30p). MepexoaHnkn ycTaHaBnuBatoTcs B Tpy6ONpoOBOA BHE 30HbI NPs-
MbIX y4aCTKOB.

MprcoeanHeHne pacxogomepa k Tpybonposoay AOMKHO BbITb NNOT-

HblM, 6€3 NepeKkocoB, YTOObI NCKIIOYNTL YTEUKY U3MEPSEMON Xna-

KOCTM Npu paboyem gaBneHuu.

Pacxogomep pekomeHAyeTcs ycTaHaBnvMBaTb Ha MOATOTOBMEHHbIN

MY Tpybonposoaa: nepes NpsAMbIM Y4acTKOM [0 MeCTa YCTaHOBKM

pacxogomepa 1 rnocre Hero AomkHa BbiTb yCTaHOBNEHa 3anopHas

apmarypa, a Takke YCTPOWCTBO A1 CnBa XNAKOCTU C OTKII0YaeMo-

ro y4acTka. lNpu pabote pacxogomepa 3anopHasi apmaTypa AomkHa

ObITb MOMHOCTLIO OTKPbITA.

Pacxogomep ycTtaHaBnmBaTb Takum obpasom, YToObl HanpaeneHne

cTpenku Ha kopnyce N4 coBnagano ¢ HanpaeneHnem notoka pabo-

Yeli xumakocTu B Tpybonposopae.

lMprcoeanHeHne Kk pacxogoMepy BHELUHUX SNeKTPUYeckux Lenen

crepyeTt NPOBOAMTb TOMBbKO NOCHE OKOHYaHWSi MOHTaXHbIX paboT Ha

Tpybonposoaax, a ux 0TCoeANHEHVe — A0 Ha4ana AeMoHTaxa.

Mpn BbIGOPE MecTa ycTaHOBKM pacxopomepa Heobxoaumo obecne-

YNTb BbINOSTHEHVE CReayoLLNX YCNOBUI:

= K pacxofomepy AomkeH bbiTb obecneveH cBoOoAHbIN AOCTYN ANs
0oCcMOTPa;

= MECTO YCTaHOBKM pacxodomepa AOMKHO rapaHTUpoBaTh ero aKc-
nnyaTtaumio 6e3 BO3MOXHbBIX MEXaHNYECKVX NOBPEXAEHUN U nps-
MOro nonagaHus BoAbl Ha kopnyc 3b;

= ANVHBI NPSIMbIX Y4aCTKOB A0 M NOCce pacxogoMepa AoMmkHbI ObITb
He MeHblLLIe 3Ha4YeHWUI, yKa3aHHbIX B Tabnuue 2.1;

= 3anpeljaeTcda yCTaHOBKa pacxogomMepoB B 3atansjimBaeMblX nog-
3€MHbIX TeI'IJ'IO(bI/IKaLI,I/IOHHbIX KamMmepax n noMmeLeHuax.
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Pacxogomepebl MOHTUPYOTCA COBMECTHO C NPAMbIMU y4aCTKaMn Ha = MPAMbIE YHaCTKM 1 NPOTOYHAaA YaCTb pacxogomMmepa B pa60~4eM CocCToA-

rOPV3OHTarbHbIX, BEPTUKAmbHbIX, HAKITOHHO-BOCXOAALWMX Tpybonpo- HM JOMKHbI BbITh MOMHOCTLIO 3aMNOMNHEHbI PAaBoYe XNAKOCTbIO;
BOAAX, PUCYHOK 2.2, NPy COBMIOAEHUM CTIELYIOLLMX OTPAHUYEHNIA: = He JoMnycKaeTcs CKomnmeHne Bo3gyxa (Bo3ayLUHbIX Npobok 1 my3bl-
= AaBneHune paboyen xmakoctun Ha Bbixoge 13 N4 pacxogomepa gon- peit) B NOTOKe M3MepAEMOVi XMAKOCTU Npu paboTe pacxopomepa.

XHO 6bITb He meHee 0,05 MMa (0,5 kr/cm?) ans TMNopasmepos B oTaenbHbIX crnyyasix (korga MHOM cnocob MOHTaXa HEBO3MOXEH) A0-
KAPAT-520-20, -25, -32 1 — He meHee 0,1 MMa (1,0 kr/cm?) ans nycKaeTcs MOHTUPOBAaTb PACXOA0MEP Ha HAKITOHHO-HUCXOAALLIMX yYac-
Tnopasmepos KAPAT-520-40, -50, -65, -80; TKax, Npv cobnoaeHUM NPUBEAEHHBIX B HACTOSILLEM MYHKTE YCIOBUNA.

Honyckaemas
e YcmaHoska

PexkomeHdyemas
ycmaHoska

PucyHok 2.2 — PekomeHOyemasi ycmaHoeKa pacxodomepa 8 mpy6ornpoeod

Wcnonb3oBaHne

no HasHa4YeHuw
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[onyckaeTcs ycTaHaBnMBaTh pacxofomep 6e3 Bpe3ku NpsiMbIX yyac-
TKOB B TPy©6ONPOBOA CUCTEMbI MPU BbIMOMHEHUW CEAYOLLMX YCIOBUIA:
3HauYeHMs ANnH NPAMbIX y4acTkoB Tpybonposoga cuctembl (6e3
MECTHbIX rMAPaBNNYECKUX CONPOTUBMEHWI) 40 1 NOCMe pacxofo-
Mepa LOMKHbI YyO0BNETBOPSITL TpeboBaHmsAM Tabnuubl 2.1;
BHYTPEHHUIA AnameTp TpybonpoBoAOB, HENOCPEeACTBEHHO NPUMbI-
KatoLLMX K pacxodoMepY, MOXET OTIN4aTbCsl OT TMnopasmepa 3asis-
neHHoro pacxopgomepa He bonee yem Ha 10 %, Npu 3TOM BHYTpEH-
HU guameTp Tpybonposoaa Bceraa AoMmkeH ObiTb He MeHbLLUE ana-
meTpa MY pacxogomepa. OTKNOHeEHNUs AnameTpoB TpyOGonpoBo-
[OB NpuBeaeHsbl B Tabnuue 2.2.

[Mpu MOHTaxe pacxogomepa B ropu3OHTarnbHbIE U HAKITOHHbIE TPY-
6onpoBoAkl cuctem otonneHust u MBC Heobxoaumo opueHTUpoBaTh
pacxofomep Tak, 4tobbl A6 Nnpubopa Haxoauncs B npomexyTke oT 0°
[0 45° N0 OTHOLLIEHMIO K TOPU3OHTY, pUCYHOK 2.3. Takasi opveHTauusi
pacxofomepa No3BONUT 3HAYUTENbHO YMEHbLUNTL HarpeB b rops-
YMM KOHBEKLIMOHHBIM NMOTOKOM BO3AyXa.

YcTaHOBKY pacxo4oMepoB crieayeT Npov3BoanTb B MecTax, rae Tpy-
6onpoBop He noABepKeH Bubpauuu. MNpn BO3MOXHON BUGpaLmm Tpy-
6onpoBoAa B AnanasoHe 4acToT U amnnuTyA, NpeBblaloLmnx A0-
nyctuMoe Ansi npubopa 3HaveHve (pasgen. 1.3.8 pykoBoacTea), Ha
Tpybonposopa A0 1 Nocne pacxogoMepa He06X0ANMMO YCTaHOBUTb [0-
NOMHWUTENbHbIE MOABECKM (ONOpbI).

Tabnuya 2.2 — [Jorycmumbsie OMKIIOHeHUs1 duamempos mpy6ornposodos

Tun pacxodomepa Ay npumsikarowe2co mpy6onpoeoda, MM

KAPAT-520-20 20"

KAPAT-520-25 25*2

KAPAT-520-32 32"

KAPAT-520-40 40"

KAPAT-520-50 50*°

KAPAT-520-65 65*° PucyHok 2.3 — [lonycmumbIli ceKmop ycmaHO8KU
KAPAT-520-80 80" pacxodomepa
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2.3.4. MoHTaXHble paboTbl
2.3.4.1. Bpe3ka B Tpy6onpoBop

[lna MoHTaXa pacxogomMepa C NpsiMbiMK y4acTkamu B Tpy6onpoBog,
13 Hero HeobXxoaUMO Bbipe3aThb y4acToK AnNUHOW L, pucyHok 2.4.

PucyHok 2.4 — Cxema epe3ku e mpy6onpoeod rnpu ycmaHoeke
pacxodomepa

[nuHy Bbipe3aemMoro y4acTka L onpefensior kak:
L=La+Lk+Lex+LBbix +Lyct

rae: La— anvHa guddysopa;

LK — AnvHa KoHgy3opa;

LBX — AnvHa NpsiMoro y4acTtka pacnofioXeHHOro 10 pacxogoMepa;
LBbIXx — AnvHa NpsIMOro y4acTka pacnonoXeHHOro Nocrie pacxofoMepa;

LycT — ycTaHOBOYHbIN pa3mep pacxogomepa (AvMHa pacxogomepa
1 TOMNLWMHA ABYX YNNOTHUTENbHBIX Npoknagok no FOCT 15180);

L —o6Lan anvHa Bpesku B Tpy6ONpoBOZ A MOHTaxKa MPSIMOTO y4acTka.

YcTaHoBOYHBIN pa3mep (LycT) 3aBMCUT OT AnameTpa yCIIoBHOIO Npo-
Xo[a pacxofioMepa 1 ero 3Ha4eHusi npuBoasTcs B Tabnuue 2.3.

Tabnuya 2.3 — YcmaHogo4Hble pa3mepb! pacxodomepos KAPAT-520
KAPAT-520 20 25 32 40 50 65 80
Lyct, Mm 194 264 264 304 304 304 304

Jonyckaetcs ycTaHaBnMBaTh pacxoaoMepbl 6e3 Bpesku NpsiMbIX y4acT-

KOB B Tpy60NpoBOA CUCTEMbI, PU BLINMOMHEHWW YCIOBUIA, yKa3aHHbIX
B pa3fene 2.3.3 pykoBoacTea. B atom cnyyae anvHa L paBHa LycT.

2.
Wcnonb3oBaHne

no HasHa4YeHuw

Pacxopomepbl-cHeTYUKMN KNAKOCTU ynbTpassykoBbie KAPAT-520

2.3.4.2. MNpumeHeHne MB

CBapoy4HO-MOHTaXHbIe paboTbl MO yCTAHOBKE MPSIMbIX Y4aCTKOB ANS
pacxogomepa 06s3aTenbHO NPOBOAMUTL C ucnons3osaHeMm MB. MoH-
TaxHasi BcTaBka AybnvpyeT rabapuTHO-yCTaHOBOYHbIE pa3Mepbl pac-
XofoMepa 1 NnpefHasHaveHa Ans 3ameLLeHns pacxogomepa npu npo-
N3BOACTBE paboT no ycTaHoBKe NpsiMblx yyacTkos. Bua MB npeg-
CTaBneH Ha pucyHke 2.5.

MB He BXOOSAT B KOMMIEKT NOCTaBKMN pacxogomepoB 1 NOCTaBNAKTCA
Nno AONOSTHUTENTbHOMY 3aKasy.

BHumaHue!!!

Kamezopuyecku 3anpewaemcsi puMeHsimb pacxo0oMep 8 kKayecm-
86 MOHMaXXHOU 8cmaeKu rpu 8bIMoNHEHUU C8apOYHbIX pabom Ha
mpy6orposode.

MB dnsi KAPAT-520-50, -65, -80 |

4 0ome. P18

PucyHok 2.5 — Bud MoHmaxHbix ecmaeok onsi KAPAT-520
oe: D — Ay munopa3mepa pacxodomepa, L — dnuHa pacxodomepa
(mabnuua 1.3)
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2.3.4.3. NpumeHeHne KM4 mg

Mpy MOHTaXXe pacxo4oMepoB B TPyOOMpoBoab! pEKOMEHYETCS UCTONb-
30BaTb KOMMMNEKTbI MOHTaXHbIX YacTel. B o6Lem Buae KMY coctonT: I_E_|

=« KMY 1 coctounT 13 aByx npsiMbIx y4acTkoB AnvHon 50y n 3 Ay (Tpy- o o
66l no FTOCT 8732 unu FTOCT 8734), AByX HAKMOHBIX raek 1 AByX 2/200 |A 50°+ 5
YNNOTHUTENbHbIX Npoknagok. lNpeaHasHavaeTca AN ycTaHOBKM
pacxopomepos KAPAT-520-20, -25, -32, -40 B Tpy60npoBog ¢ Bpes- v
KOW NPsSIMbIX y4aCTKOB.

KMY 2 cocTtouTt 13 aByx npucoeauHuTenbHbix donaHues (no MOCT /Y
12820 wrin TOCT 121821), ABYX YNMNOTHUTENbHbIX NMPOKIAAOK (Mo

OCT 16037-80-Y7

1
- |t

FOCT 15180), komnnekTa kpenexa (6ontel no FOCT 7798, ranku >
no MOCT 5915). MpenHasHayaeTcs Kak Ans yCTaHOBKU pacxogome- 1 e i "_4
poB KAPAT-520-50, -65, -80 B Tpy6onpoBoa 6e3 Bpe3ku npsimbix

Y4acTKOB, Tak U CAMOCTOATENBHOrO U3rOTOBMEHNS NPSIMbIX y4acT- y
koB. [Mpu unsrotoBneHunn I'IpFIMbIXI_yqaCTKOB pekoMeHayeTCst uc-
nonb3oBaTtb TPyobi no MOCT 8732, TOCT 8734, FOCT 3262.
B cbope npsimon y4acTok npeacTaBnseT cCobon MeTannmyeckyto Tpy-
6y AnvHon He MeHee 3, 5 vnu 10 [ly oT TINopasmepa yctaHaBnvBae-
Moro pacxogomMmepa. Ha ofHOM KOHLe NpsIMOro y4YacTka HaxoamTcs
3MeMeHT MOHTaxa (Hunnens unu cdnaHewy), a Apyrov NOAroToBMneH
nop ceapky. C6opka CTbIKOB Mo CBapKy U pasmepbl CBapHbIX LUBOB A
[onxHbl cootBeTcTBoBaTh FTOCT 16037. OTKrMOHEHWe OT napar- _ 34y, Ay, 104y ®
NenbHOCTM MO ANMHE NPSMOro y4YacTka AOMMKHO COCTaBnATb He 6o- h
nee 2 MM Ha anvHe 200 mm. BHyTpeHHUI anameTp TpyObl, UCMONb3Y-
€MOW ANA N3roTOBNEeHNS I'IpﬂMt):/IXpyHaCTKOB, LLOJ'I)I‘()er))/ID,OBﬂeTBOpﬂ'IYb PucyHok 2.6 — Ipsmbie y4acmku onsi KAPAT-520-50, -65, -80
TpeboBaHUsIM, NpMBeAEHHbIM B Tabnuvue 2.2. BHELWHWI BU NPSMbIX
Yy4acTKOB NOKa3aH Ha pUCYHKax 2.6 n2.7.

OCT 16037-80-Y7

A
g

|
L) 20N

34y, 58y

»

PucyHok 2.7 — lNpsimble yyacmku Anst KAPAT-520-20, -25, -35, -40

L]

o
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2.3.4.4. MoHTaX NpAMbIX y4acTKOB

MoHTax npsMbIX y4acTKoB pacxogomepa B TpyO6onpoBof peKoMeH-

[AyeTcs NpoBOAWTb B CrieayHoLLen nocnenoBaTensHOCTU.

Ons KMY 1:

= NPMBapuTb (Npy HeoBXx0ANMOCTIN) KOHGY30p 1 AMddY30p K Nps-
MbIM y4acTKaM, pyKOBOACTBYSICb TPeGOBaHUAMU, yKa3aHHbIM Ha
pucyHke 2.8;

= COEVHUTb NPSAMbIE YHaCTKN C MPUBapeHHbIM KOHAY30pOM U And-
(py30pOM C COOTBETCTBYIOLLEN MOHTa)XHOW BCTaBKOW;

= BCT@BUTb NOMy4eHHyto c6opKy B TpybonpoBoa M Mpou3BECTU ee
CBapKy ¢ TpybOonpoBOAOM CUCTEMbI B COOTBETCTBUM C TpeboBaHUS-
MW pUCYHKa 2.8;

= AeMOHTVpoBaTb MB 1 Ha ee MeCTO NPON3BECTY MOHTaXX pacxodomepa.

Ona KMY 2:

MoHTax B Tpy6onpoBoa 6e3 Bpe3kn NpsAMbIX y4acTKOB:

= U3MEpUTb PaKTUHECKWIA HAPYXHBIN AnameTp TpybonpoBoaa cucTe-
Mbl 1 PacToumnTb (Npy HeOBXOAMMOCTM) chnaHLbl, BXOAsILLME B COCTaB
KMM 2, c obecniedeHrem gnameTpansHoro 3azopa o 0,1 mm;

Pacxopomepbl-cHeTYUKMN KNAKOCTU ynbTpassykoBbie KAPAT-520

= NpUBapuTb briaHLpbl kK TPYGONpoBoAy CUCTEMBI, PYKOBOACTBYSICh
TpeboBaHWUAMU K TOMHOCTM YCTaHOBKM chriaHLa, NpUBEAEHHBIMU HA
pVCyHkKe 2.6;

= MO OKOHYAHWUW CBAPOYHO-MOHTaXHbIX PaboT NMPOU3BECTY MOHTAX
pacxogomepa.

MoHTax B Tpy60npoBoA C BPe3KOW NPsIMbIX y4aCTKOB:

= U3rOTOBWTbL NPsIMbIE Y4aCTKN B COOTBETCTBUM C TpeGoBaHUsIMU pu-
CYyHKa 2.6 n Tabnuupl 2.1;

= NpUBapUTL KOHPY30p 1 ANddY30p K NPSMBIM yHacTkaM, PyKOBOA-
CTBYSCb TpeboBaHMAMM, yKa3aHHbIM Ha PUCYHKe 2.8;

= COEAVHUTb NPsSIMbIE Y4aCTKM C NPUBapeHHbIM KOHADY30pOoM 1 And-
dhy30pOM C COOTBETCTBYIOLLIEN MOHTaXXHOW BCTABKOW;

= BCTaBUTb MOMYy4YeHHY0 COOpKY B TpyOONpOBOA 1 NpoM3BeCTn ee
CBapKy C TpybONpoBOAOM CUCTEMbI B COOTBETCTBUM C TPeGOoBaHNS-
MU pUCYHKa 2.8;

= AeMoHTupoBaTb MB 1 Ha ee MecTo NPon3BECTN MOHTaX pacxogomepa.

rocCTt 16037-80-C2

|
1

KoHuyeHnmpuueckuli nepexod A

PucyHok 2.8 — Tpe6oeaHus k ceapKe rnpu ycmaHoeKe npsiMbIX y4acmKoe

2.
Wcnonb3oBaHne

no HasHa4YeHuw
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2.3.4.5. MoHTax pacxogomepa

Mpy MoHTae pacxogomepa B TpybonpoBoa pekomeHayeTcs cobnio-
AaTb cneaytoLve npasmna:

= YCTaHOBUTbL pacxodomep B Tpybonposoa mexay anemeHtamy KMY
(MpPsSIMbIMK y4acTKaMu U NpYBapeHHbIMU K Tpybam chrnaHuamu)
Takum obpasom, YTobbl cTperka Ha kopnyce npubopa coBnaaana ¢
HanpasneHMeM NoToka U3MepPSEMOW XNOKOCTH;

YCTAHOBWTb YNOTHATENbHYIO NPOKITAAKY MEeXy PacxonoMepom u
Tpy6onNpoBOAOM M 3adhUKCMPOBATL €€ HAKMAHOW raikon (ans pesb-
60BOro coegVHeHUst) Unu KpenexHelmy 6ontamu (ans dnaHuesoro
COEANHEHS);

NOBTOPWTb OMMCAHHYIO Bbllle Onepauuio 4ns BTOPOro ynnoTHM-
TenbHOro CoeAMHeHNsa pacxogomepa ¢ TpybonpoBoaomM;

CTAHYTb anemMeHTbl MoHTaxa KMY n pacxogomepa, npu aTom 3a-
TshKKy 6onToB Ha hnaHUeBOM coeaVHEeHUN NPOU3BOANTL NooYe-
penHo Mo AnameTpasibHO MPOTMBOMNOMOXHBIM Napam.

Mpw BbINONHEHNN MOHTaXa HeObX0ANMO CneanTb 3a Tem, YToObI He
NPONCXOAMNIIO CMeLLEHME YNIMOTHUTENBbHBLIX NPOKNaA0K BHYTPb NPo-
TOYHOW YacTu pacxogomepa. CMeLleHre YyNnoTHUTENbHBIX NPoKna-
0K B MPOTOYHY0 YacTb pacxofomepa He AoMnycKaeTcs.

2.3.5. OneKTPOMOHTaXHble paboThbl

[MpucTynatb K NOAKIHOYEHMIO 3NEKTPUYECKUX Liener pacxogomepa
crnepyert nocrie OKOHYaHUsi CBAapOYHO-MOHTaXHbIX paboT. Mpu aTom
pas3BOAKY 3MEKTPUYECKMX Liemnei pacxogoMepa npou3BoAuTb B COOT-
BETCTBUM CO CXEMaMM MOAKIMIOYEHWI, NpeACTaBNeHHbIMN B pa3aene
1.4.3 HacTosLLEro pyKoBOACTBA.

He ponyckaetcs pacnonaraTb NMHWM CBSI3V PaCXOA0MePa C BHELLHW-
MU ycTpoicTBamu BGNM3n cunoBbix kabenei. Kabenu nuHui cesiau,
coeauHALLME pacxoaoMep C BHELLHMMU YCTPONCTBAMU, PEKOMEH-
AyeTcs npoknagbiBaTh B 3aLMTHOM ropprpoOBaHHOM pyKaBe.
AKTUBHOE CONPOTMBIEHNE NIMHUN CBSI3N LOSMKHO COCTaBnsATb He 6o-
nee 40 Owm, anekTpuyeckasi eMmkocTb — He 6onee 1000 n®, nHayk-
TMBHOCTb — He 6onee 1 MIH.

Pepakuus 3.0, aBryct 2012

HMO KAPAT www.karat-npo.ru

B uensax YCTpaHeHUNA BNUAHUA Napa3nTHbIX NOTEeHUManoB n nomex Ha
noKasaHnsA BblMUCITUTENA N NOOKMKOYEHHbIX K HEMY pacXo4oMepos, a
TaK ke Ansd 3awmTbl BXOOOB BblHUCITUTENA, pEKOMEHOYETCA OpraHn3o-
BbIBaTb BblpaBHMBaHWE NOTEHUMANOB, KaK NOKa3aHOo Ha PUCYyHKe 29.

8bl4ucriumersib

KAPAT-520

\ {

KAPAT-520

s |

PucyHok 2.9 — Cxema ebipagHuU8aHUs1 NOMeHYuamnoe
Mosuyus 1. 3awumHas nepemsiuka mMexdy pacxodomepamu. BoipagHueaem
rnomeHyuarsl Mexdy pacxo0oMepamu U 3awjuwyaem 8xo0bl 8bI4UCIUMEIS Om
8/1USIHUS TOMEX, KOMOPbIe MO2ym 803HUKamb Ha mpy6onpogodax.
lModcoeduHsiemcs kK sUHMY 3a3eMrieHusi Ha Kopriyce pacxodomepa.
Mepembiyka uszomaenugaemcs us MedHo20 MPoeoda ceyeHuem 4—6 Mm>.
Mosuyusi 2. 3awumHas nepemblyKa yCmaHagnueaemcsi 8 mex criyJasix, koeda
cbrnaHybI pacxoOomepa (Unu HakudHbIe 2aliku) UMerom U3OAUUOHHOE MoKpbImue.

[An1s1 WyHMUPOBaHUsI UCTIONb3yemcsi MeOHBIL IPoeod ceyeHuem 4—6 M.

MopkntoyeHne pacxogomMepa K BHELLHEMY UCTOYHUKY MUTaHWSI OCy-
LLlecTBNAsieTCA Npy noMoLum kabens anvHon He 6onee 50 M nNpu ceve-
HUK npoBoaoB He meHee 0,3 MM;, 1 AnvHow He 6onee 100 M npu ceve
HWM NPOBOAOB He MeHee 0,6 MM”.
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2.4. UIcnonb3oBaHue
2.4.1. BBop B 3KkcniyaTauuto

Mpwv BBOAE pacxogomepa B aKCnyaTaumto Heo6xoaMMO NPOBEPUTD:
= NPaBUNbHOCTb MOHTaXa pacxogomepa B TpybonpoBoze;
= YCTAHOBIEHHbIN BEC UMMYTbCa BbIXOAHOIO CUrHana pacxogomMepa;
= NPaBUIbHOCTL NOAKIOYEHUS K pACXO40MEPY BHELLHUX YCTPOWCTB.
Bo n3bexaHue ruapaenuyeckux yaapos, 3anonHenue NY tpy6onpo-
BOAa, a cnegosartenbHo 1 MY pacxogomepa, paboyven XMaKoCTbio He-
06X0AVMO BbINOMHATE MEASIEHHO U NaBHO.
Mocne 3anonHeHus paboyen xupkocTblo MY Tpybonposoaa u MY
pacxofomepa y6eanTbcsi B repMETUHHOCTM COeMHEHUIA pacxoao-
Mepa ¢ TpybonpoBOAOM: HE AOIMKHO HabnoaaTbca npoTeyek u gu-
NbTpaumm kanens paboyen XXMaKocTu.
Mpy Hannuun pacxoda B cUCTEMe NPOBEPUTL OXMAAeMble NoKasa-
Husa napameTpoB Ha XKW pacxogomepa v cpaBHUTb UX C AaHHBIMU
Ha BHELLHEM YCTPOWCTBE.
B nacnopte pacxogomepa caenatb OTMETKY C yka3aHUeM [aThl BBO-
[a pacxogomepa B 3KCrnyaTaumio 1 3aBepuTb ee NoAnvchio nuua, oT-
BETCTBEHHOIO 3a 3KCMIyaTaLuio npubopoB yyeTa.

2.4.2. 3kcnnyaTtaums

CpaHHble B 9KCnnyaTauumio pacxofomepbl He TpebyroT cneumansHo-
ro TexHuyeckoro obcnyxumBaHus.MNpu YacTUYHOM 3anonHEHUN Tpy-
6onpoBoda unu Hanu4Mm B paboyen XuaKkocTu Ny3blpbKOB BO34yXa
UM TBEPAbIX YaCTUL, NPEBbILIAIOLLMX 3HAYEHWS], yKa3aHHble B pas-
aene 1.3.1, pacxogomMep He oGecneymT TOYHOCTb U3mMepeHuii (Tab-
nuua 1.4 pykoBoacTBa).

BuumaHue!!!

Okcnnyamayusi pacxodomepa npu usMepeHuUU pacxoda paboyel
cpedbl Ha He MOTHOCMbIO 3arosHeHHbIX mpybornposodax He Oo-
nyckaemcs!

2.
Wcnonb3oBaHne

no HasHa4YeHuw
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3. TEXHUWYECKOE OBCITY>XUBAHUE

TexHuyeckoe obcnyxusaHune pacxogomepoB KAPAT-520 nposoguT-
cA € uenbto obecnevyeHnss HOPMUPYEMbIX TEXHUYECKMX XapaKTepuc-
TUK Mpubopa 1 BKMtoyaeT B cebsi cnegyoLume Buabl paboT:

= BHELLHWI Nepuoan4ecknini OCMOTP BO BPEMSI aKCTyaTaLmu;

= NeproANYECcKyIo MOBEPKY;

KOHCepBaLIMIO MPU CHATUM C 3KCTNyaTauum Ha XpaHeHue.

lNpw BHELLHEM OCMOTPe NPOBEPSETCA:

OTCYTCTBME Ha pacxogoMepax BUAMMBIX MEXaHUYECKUX NoBpexae-
HUI B BUAE CKOIOB, Li@panuH 1 BMSATVH, @ Takke CrefoB KOppo3un
MaTepu1anos, U3 KOTOPbIX M3rOTOBEHbI COCTaBHbIE YacTV NPpUBOPOB;
MapKMpOBOYHble 0603HaYeHNs Ha pacxodoMepax OOMKHbI ObiTb
YETKUMU, NErKo YNTAaEMbIMU 1 COOTBETCTBOBATb UX (DYHKLIMOHANb-
HOMY Ha3Ha4eHuIo;

Hanuyme 1 LenocTHOCTb NMOMG 1 KNenm, NpeaycMoTpeHHbIX O Ha
pacxogomep;

COCTOSIHUE NHUI CBSA3W pacXofoMepa C BHELLHUMM yCTPONCTBaMU;

COOTBETCTBME YCMOBUIA 3KCNIyaTaLmMn TEXHUYECKUM XapaKTepuc-
TMkam pacxopgomepa. Ocoboe BHMMaHWe HeobxoaMMO yAensTb
KOHTPOI0 TEXHOMNOIMYECKMX NapaMeTpoB, B YHAaCTHOCTY AaBMEHUIO
paboyen xuakocTv B TpybonpoBoge cucTeMbl U He JdonyckaTb
PEXUMOB 3KCMyaTaLmm, CnocobCTBYHOLLNX BO3HMKHOBEHWIO SBMe-
HUS1 KaBuTauMKn: 06pa3oBaHUIO B XKMAKOCTM NOMOCTEWN, 3aMOSHEH-
HbIX ra3oM, NapoM unu nx cmecbto. HecobniogeHue ycrnosuii akc-
nnyaraumMm MOXET NPUBECTU K YXYALLEHUIO METPOIOTMYECKUX Xa-
paKkTepuUCTUK pacxogomepa.

MepuroanyHOCTb yKka3aHHOro OCMOTPA 3aBUCKT OT YCIOBUIA 3KCMNya-
Tauuu n onpeaensieTcs npeanpusTneM, BeayLmMM TeXxHu4eckoe ob-
CMyXuBaHWe y3na y4yeta MO COrMMacoBaHWIO C 3KCNIyaTupylowen
opraHusauuen.

3.
TexHu4yeckoe

obcnyxuBaHue

Pacxopomepbl-cHeTYUKMN KNAKOCTU ynbTpassykoBbie KAPAT-520

Mepuoauyeckas nosepka NPOU3BOAUTCS B COOTBETCTBUM C pasae-
NOM 4 HaCTOSILLEro PyKOBOACTBA.

KoHcepBauus pacxogomMepoB OCYLLECTBISIETCSA MPU CHATUM C 06b-
eKTa Ansi NPOAOIMKUTENBHOIO XpaHeHus. MNpu KoHcepBaLmMn Heobxo-
OUMO YCTPaHUTb Crefbl BO3OENCTBUS U3MEPSEMON XMAKOCTM Ha MY,
nocne 4ero yctaHoBuTb Ha MY 3arnyLukm. XpaHUTb pacxogomepbl He-
06X0AMMO B COOTBETCTBMU C TPEGOBaHNAMMU, U3NOXEHHBLIMU B pasae-
ne 6 pykoBoACTBa.

B cnyyae oTka3a pacxofomepa 1 HEBO3MOXHOCTU YCTPaHEHNS HEUC-
NPaBHOCTN Ha MeCTe 3KChryaTauum, pacxogomep Heobxoanmo ae-
MOHTWMpPOBATb, a Ha ero MecTo yctaHoBuTb MB cooTBeTCTBytOLLErO
pa3mepa.



HMO KAPAT www.karat-npo.ru
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4.TIOBEPKA

Pacxopomepbl sBNSAOTCA cpeacTBaMy U3MeEPEHUIA U nogniexar nep-
BUYHOW 1 Nnepuoamnyeckon noeepke. NMoeepka pacxoqomMepoB npo-
BOAMTCSA B COOTBETCTBMM C AoKyMeHTom MI1 22-221-2012 «'CU.
Pacxopomepbl-cHeTunkn Xngkoctu ynetpassykosble KAPAT-520.
MeToguka noBepku».

WHTepsan MexXay noBepkamu pacxogomepa cocTaBnseT 4 roga.

4.
Mosepka
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1 mw-65
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5.PEMOHT

B cnyyae BbIxofa pacxogomepa U3 CTPost ero PEMOHT NPOU3BOAMTCSA
TOMNbKO Ha NPEANPUSATUN-U3TOTOBUTENE NN B CEPBUCHBIX LIEHTPaX.
Mpu oTnpaBke pacxogoMepa B PEMOHT BMECTE C HUM B obs3aTenb-
HOM nopsake OO0JKHbI B6bITb OTnpasneHbl:

» PeknamMaumnoHHbIi akT C onuMcaHueM xapakTepa HeucrnpaBHOCTU
n ee nposeneHunsax. ObpaseL, peknamalnoHHOro akTa npeacras-
neH B lNpunoxeHnn b nacnopta pacxonomepa;

= Macnopt pacxogomepa KAPAT-520 CMA®.407251.00211C.
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6. TPAHCNMOPTUPOBAHUE U XPAHEHUE

Pacxogomepbl TpaHCNOPTUPYIOTCA B yrNakoBKe NpeanpusiTUs-n3ro-
TOBWTENS BCEMU BUAAMM KPbITbIX TPAHCMOPTHBLIX CPEACTB, B TOM YKCTe
1 BO3AYLUHLIMU, B OTaNIMBaeMbIX FepMETU3NPOBAHHBIX OTCEKAX, B CO-
oTBeTcTBUM ¢ TpebosaHusamu FTOCT P 52931, a Takke npaBunamm ne-
PEBO3KM rpy30B, AENCTBYHOLLMMU Ha KaXX40M BUAE TpaHcropTa.
YcnoBusi TpPaHCMOPTMPOBaHWSA U XPaHEHWUS1 pacxoA4OMeEpPOB B 4acTyh
BO3AEVCTBUSI KNMMATUYECKUX (PaKTOPOB Cpeabl — COrMacHO Ycro-
BuaAM xpaHeHns 3 no FOCT 15150 ¢ HUKHMM 3Ha4YEHNEM TemnepaTy-
pbl MuHYC 25 °C.

Pa3melleHne 1 kpenneHve B TPAHCTNOPTHBLIX CPEACTBaXxX ynakoBaH-
HbIX PaCX040MEPOB AOMKHO 06ecneumBaTb UX YCTONYNBOE MOSOXKE-
HMe, UCKIoYaTb BO3MOXHOCTb YAapoB ApYr O Apyra, a Takke O CTeH-
KW TPaHCMOPTHbIX CPeACTB.

XpaHeHMe pacxoLOMEpPOB [AOSMKHO OCYLLECTBMSATLCS B TPaHCMOp-
THOW Tape W1 B yNakoBKe NpeanpusiTusi-u3roToBUTENS B CKNAZACKNX
NOMELLEHNAX MPY OTCYTCTBUW B HUX MbINX, NAPOB KUCIIOT, LLernoYei 1
arpeccyBHbIX ra3oB, B COOTBETCTBUMN C YCMOBUSMU XPaHeHUst 3 no
FOCT 15150, npu Temneparype He Huxe MUHyc 25 °C.
MocTaBnsiemasi aKcnnyaTauuoHHas AOKYMEHTAUMsS XPaHWUTCA COB-
MECTHO C pacxogomMepamu

B 31MHee Bpemsi pacnakoBbIBaTb pacxofoMepbl BO3MOXHO TOMbKO Mo-
cne BblAEPXKW B OTaNN1BaeMOM NOMELLEHUN HE MeHee 8 YacoB.

6.
TpaHcnopTupoBka

1 XpaHeHue
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7.YTUNN3ALUUA

Pacxonomepbl He cogepykaT B CBOEIN KOHCTPYKLMM AparoLeHHbIX MeTas-
OB, a TaKKe MaTepyarnoB 1 BELLECTB, TPebytoLLMX crieumarnbHbIX METo-
0B yTUMU3aLMM M NPEOCTABMAIOLLMX ONACHOCTb AT KU3HW NI0AEN.

Mpn BblpaboTke 3KCMNyaTaLUMOHHOTO pecypca, 3KCnyaTupyoLas
OopraHu3auus OCyLLEeCTBASET MEPONPUSITUS MO NMOArOTOBKE M OTNpaBKe
n3genus Ha yTunu3aumio. YTunmsaumsi pacxogoMepa ocyLUecTBsieT-
Cs10TAENBHO MO rpynnam MaTepuaroB B COOTBETCTBUM C Tabnuuen 7.1.

Tabnuya 7.1 — Ymunu3supyembie Mamepuasbl

Ymunusupyembii Mamepuan Cnoco6
anemeHm ymusnu3supyemoz20 afieMeHma  ymususayuu
OnNeKTPOHHbIN TekcTtonut, Meap, MepepaboTka
mMopynb 3MEKTPOHHbIE KOMMOHEHTBI neyaTHbIx nnat
Jlntnesas 6atapes JInTuid n TMOHMN-xnopua MepepaboTtka
TINTUEBbIX
3nNemMeHToB
KommyHukaumoHHble  Mepgb, cununkoH, dptoponnact MepepaboTka
kabenun kabene
pacxogomepa
Kopnyc M4 JlaTyHb Tuna JIC59 Mepennaeka
Kopnyc 3B, BctaBka  ABS, PESU, PBT, PC MepepaboTka
B NPOTOYHYIO YacTb, nnacTuka
Y, kopnyca N30
YnakoBka KapToH MepepaboTtka
Makynarypbl

7.
YTunusaumsa
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MPUNOXEHUE A — Cxema ycTaHOBKM pacxogoMepoB NPUNOXEHWUE B — CeuaetenscTeo 06 yTBepxaeHun Tuna CU pac-
XOAOMEPOB-CHETUMKOB XUAKOCTU yribTpa3BykoBbix KAPAT B Poccuin-
ckon Pegepauum

PucyHok A.1— Cxema ycmaHOo8KU pacxo0oMepos
KAPAT-520-20, -25, -32, -40

te FOSSES T

PucyHok A.2 — CxeMa ycmaHO8KU pacxoOdomepos
KAPAT-520-50, -65, -80
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