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PykoBogctBO  no  akcnnyatauum npegHasHavyeHo  Ans
O3HaKOMIIEHWs C YCTPOMCTBOM pacxodomepa - CYeTYMKa KWOKOCTU
ynbTpassykosoro US800 (nanee - US800) n cocTouT 13 Tpex Yyacten.

lMepBas 4YacTb COAEPXKUT OnNUcaHWe cocTaBa, (PYHKUMOHANbHbLIX
BO3MOXHOCTEN M MpUHLUMNA OEeWcTBUS, CBedeHust Heobxoaumble Ans
MOHTa)a Ha MecTe akcnnyataumm u ons 3akasa US800.

Bo BTOpoM 4acTu npuBedeHa MeToAuKa MNEepPBUYHOM WU
nepuoanyeckmnx NoBepoK NPONIMBHLIM METOLOM.

B TpeTberr 4yactu npvBedeHa MeToAMKa MEPBUYHOM U
nepuoanyeckmnx noBepok UMUTaALMOHHBIM METOLOM.

US800, B cnyyasax ucnonb3oBaHMss ero B  cdepax
rocyiapCTBEHHOro perynupoBaHus obecnevyeHns eanHcTBa M3MepeHui,
NOANEXUT MNEepBUYHON W  MEPUOAMYECKON MnoBepkaMm  opraHamu
[ocynapcTBEeHHOM  METpONorMyeckorm  Cnyx0Obl N0 [AOKYMEHTY
«Pacxogomep-cyeTyunk xuakoctun yrnbTpassykosorn US800. PykoBoacTBo
no akcnnyataumn US800.421364.001P3. YacTtb 2» unn no QOKYMEHTY
«Pacxogomep-cyeTunk xuakocTn ynbTpassykoson US 800. PykoBoacTeo
no akcnnyatauun US800.421364.001P3. YacTtb 3».

Pacxogomep-cHeTYMK  XMUOKOCTUM  YrbTpasByKOBOM  MMeeT
cBuOoeTenbCTBO 00  yTBepXAeHuM Tuna  CpPeacTB  M3MeEpeHUi
RU.C.29.006.A Ne 43735 u 3apeructpupoBaH B [ocyaapcTBEHHOM
peecTpe cpencts usmepeHuin PO nog Ne 21142-11.

B coctas US800 BxogsT:

"  3MEeKTPOHHbIN U3MepUTENbHbINA 6ok (ganee - 9b);

*  ynbTpa3ByKoBOW NpeobpasoBaTtenb pacxoga (ganee - YIP),
npeacraBnsawWnin - cobor  yyactok TpybonpoBoga C  YCINOBHLIM
ovameTtpom - oT 15 pgo 2000 MM C YCTaHOBMEHHbIMW Ha HeM
Nbe303anekTpnyeckumm npeobpasoBartenamu (ganee - Mar).

YT1P B 32aBUCUMOCTU OT UCMONHEHWUSI MOXET ObITb:

= OfHOMy4YeBOM — Mpu ycTaHoBke ogHou napbl M3 Ha ocw,
npoxogsiuen Yepes AvameTp NornepeyHoro ceyeHust Tpyosl;

= [OByxnyyYyeBon — npu yctaHoBke AByx nap M3l Ha ocsx,
napannenbHbIX Apyr Apyry W Mpoxogdwmx 4Yepes paBHble Xxopdbl
nonepeyHoro ceveHusl.

Ons Tpy6onpoBodoB ¢ ycnoBHbiMU Anametpamu oT 15 o 1400
MM MoryT noctaBnaTecs YIP, n3rotoBneHHble B 3aBOOCKNX YCITOBUSAX.
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Mpu 3akase M B AOKYMEHTaUMM OPYro NpoAyKLuMW, B KOTOPOWN
MoryT ObITb npumeHeHbl US800, Heobxoanmo ykasaTtb ucnonHexHue 9b,
YCnoBHbIN AnameTp u ucnonHexue YIP, anuHy (ot 5 go 500 m) kaxgoro
13 OBYX BbICOKOYACTOTHbIX kabenen PK-50-2-11 Ha kaHar, TUN BbIXO4HbIX
CUrHanoB, HEOOXOAMMOCTb U B MOBEPKW.

Mpumep 3anucn US800 npwu 3akase unv B AOKYMeHTauun Apyron
NPOAYKLMN:

USB800 - XX - XXX/XXX - X- XXx/xxx - A - x US800.421364.001TY

UcnonHeHue 3b: J
cM. npunoxexuve b
HacTodALero pykoeoacrtea
KomnnekTtauuna YINP
kaHana 1/ kaHana 2:

npu Hann4um ykasbiBaeTcsa
yCJ'IOBHbII7I npoxoa B MM.

Martepuan YIP:

G — HepxaBetowwas ctanb (12X18H10T);
CT20 — cranb CT20 (4epHas cTanb)
OnvHa BY kabena ot 36 po YMNIP: — |
kaHana 1/ kaHana 2

yKa3blBaeTCca B MeTpax

Onumsa: ApxuB + yackl pean. BpeMeH!

Tun uHTepdbenca - RS-485
Hanuune noBepku:

N — ons HekoMMepYecknx namepeHun (6es knerma rocrnoBepuTens);
P — noBepka kaHana uamepeHusi UMUTaLMOHHBIM METOLOM;

R — noBepka kaHana u3amepeH1st Ha PacXo4oOMEpPHON YCTaHOBKe Mo aTa-
NIOHHOMY PacXo4OMepY-CHETUMKY.

JononHutensHble onunm:

Onuus (npu Heo6xoaUMOCTN):

U - pernctpatop gaenexuns (Tokobin Bxog 0-5 MA, 0(4)-20 MA),

CcM. npunoxexue M

Onuus (npu He06Xx0ANMOCTHN): ANCKPETHLIN BbIXOA,

Z (Odo3snpoBaHue)

Z (OuckpeTHbIN BbIXo4 NOHMKEHUA pacxoaa), CM. npunoxenns 3,4
1 Ap. onumu no 3akaay.
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Mpumepsi:

Pacxopomep - cuetunk US800 - 21 - 000/000 - 025/030 - A - P
- C ABYyMS KaHanamu usmepeHus pacxoga, YIP He nocTtaBnswoTcs, Ha
Kaxabl KaHan M3MepeHns NOCTaBNAETCH KOMMMEKT MOHTaXHbIX YacTen
1 koMnnekT gardmkoB M3, anuHa coeguHUTENbLHOro Kabens 2x25 m Ha
1-n kaHan mn 2x30 M Ha 2- KaHan, C 4aCTOTHbIMW/UMMYMbCHLIMU
BbIXO4amKu, C yHKUMEen apxuBupoBaHus (MHTepdenc RS485),
NMOBEPEHHBLIN UMUTALMOHHBLIM CNOCOBOM.

Pacxopomep - cuetumnk US800 -33-100-010-A-P -
ofHokaHanbHbIn ¢ AByxny4deBbiM YIIP, Ha TpybonpoBog YCNOBHbIM
anameTtpom 100 MM, gnvHa coeguHUTENbHOro kabens 2 x 2 x 10 m, ¢
YaCTOTHLIM/UMMYMNBLCHBIM M TOKOBbIM  BbIXodamu, C  dyHKUMEN
apxusupoBaHus (MHTepdenc RS485), noBepeHHbIn WMUTaLUOHHBIM
cnocobom.

B cBA3u ¢ NnocTosiHHOM paboToW HaA yCOBEPLUEHCTBOBAHUEM
US800 BO3MOXHbLI OTNMYMA OT HAacTosILEero pyKoOoBOACTBa, He
BNUAOLLME HA METPOSIOIMYECKME XapaKTePUCTUKN.
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0. ONMNCAHVE N PABOTA

1.1 HasHaueHue

1.1.1 Pacxogomep-c4eTunk XuakocTu ynbTpassykoson US800
npegHasHadeH [Ons uaMepeHus cpegHero obbemHoro pacxoga (B
JanbHenwem pacxoga) u obbema XUOKOCTEN, NMPOTEKAOLWMX B O4HOM
unu AByx HanopHbIx Tpybonposogax. US800 namepsaeT pacxog n oobem
XWOKOCTEWN, CBOMCTBA N TEYEHME KOTOPLIX B TPyOONpoBoade C yCroBHbLIM
Anametpom oT 15 go 2000 MM COOTBETCTBYIOT YCIOBUSAM:

= yucno PenHonbaca He

Hwke 5000; = MakcumanbHas CKOpOCTb He

bonee 12 w/c;

* nonHoe 3anonHeHue TpyGonposoaa

KMOKOCTBIO; = Temnepatypa

or 0 mo +150 °C;

* cogepXaHue ra3oobpasHbiX W TBepAblX BELeCTB He
6onee 1% oT oGbema.

1.1.2 US800 BbInyckaeTcs B UCMOMHEHUSIX:

* C KaHarnom nsMmepeHus pacxoga no ogHonyyesomy YI1P;

" C [OBYyMS KaHanamm U3MepeHus pacxoga no  AByM
ogHony4yesbim YIP;

= C KaHarnom usmepeHusi pacxoga rno asyxnyyesomy YI1P.

KaHanbl u3MepeHus pacxoga ranbBaHWYecKU pasgeneHbl oT
nepBUYHbIX NpeobpasoBaTenein, Mexay cobon, a Takke OT APYrvX Lenen,
n paboTaloT NnapannensHO He3aBMCMMO ApYr OT Apyra.

US800 MoxeT Mcnonb3oBaTbCA Ha NpeanpuaTUsX Bcex oTpacren
NMPOMBILLITEHHOCTM KakK CpeAcTBO M3MepeHust pacxoga M obbema no
opHoMy unu asym Tpybonposogam:

" ropsiyemn, XonogHON, B TOM YMCre NUTLEBOW BOAbI;

" MPOMBILLNEHHbIX N ObITOBbIX CTOKOB;

" arpecCUBHbIX XUOKOCTEN (KMCNOT, Lenoyen u T.n.), MasyTa,
macen;

" OKUOKUX NULLEBLIX NPOAYKTOB, KPOME ra3vpoBaHHbIX HaNUTKOB;

* 00N OPYron XuOKOCTM, OTBEYaloLEeN NpuBeAEHHbIM Bbille
YCroBUSAM.
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1.1.2 US800 noseonseT wu3MepsATb pacxogd u obbem npwu
peEBEPCPOBAHMN MOTOKa XWUAKOCTWM B TPYDOMPOBOAE C peXumamu
3HEeproHe3aBUCUMOrO cyeTYMKa obbema:

" o

Mogymnw; = C

y4yeTOM 3Haka;

" TOMbLKO B OQHOM HanpasrieHWUW.

1.4 US800 moxeT nepepaBatb WMHopmaumio 06 M3MEpPEHHbIX
pacxogax u o6bemax BHELUHUM YCTPOWCTBaM B BUAE:

" YHUULUMPOBAHHLIX CUMHamnoB CUMbl  MOCTOSIHHOrO

Toka 4-20MA (ranbs. pa3ss3);

" YaCTOTHO/MMMYMbCHbIX CUrHaNoOB  (ranbB. pasBsA3.);

" LUMpPoBbIX CUrHanos ctaHgapta RS485

(ranbB. passsa).

1.1.5 US800 MOXeT NpMMEHATLCA B COCTaBe aBTOMAaTUYECKNX
CUCTEM [03NPOBaHUA 1 perynupoBaHusa pacxoga.

1.1.6 US800 sBnseTca:

" o MeTPONornyeckum CBOWCTBAM — CPEeACTBOM
nu3MepeHus, B criyyae NCMNOrb30BaHWA ero B cpepax
rocyiapCTBEHHOr0O perynupoBaHns obecneyeHnss eqUHCTBa N3MepPEHNI;

" 0 pexumy paboTbl — HENPEPLIBHOIO pexmma paboTbl;

" MO CBA3NW MexXgy KaHanamum Wu3MepeHusi, BXOAHbIMU W
BbIXOOHbIMW CUrHanamu — ¢ ranbBaHUYECKON pa3Bs3KoN.

1.1.7 AnekTpoHHbI 6nok US800 cooTBeTCTBYET:

*= rpynne ucnonHeHns B4 B cootBetctBuM ¢ TOCT 12997 no
YCTOMYMBOCTY K BO3AEWCTBUIO TEMNEPATYPLI U BNAXHOCTU OKPY>KatoLLLEro
BO34YyXa;

»= rpynne ucnonHeHus P1 B cootBetctBuM ¢ NOCT 12997 no
YCTOMYMBOCTU K BO3OENCTBUIO aTMOCKEPHOro AaBrneHus;

*= rpynne ucnonHeHusa L3 B cootBeTcTBMM ¢ TOCT 12997 no
YCTOMYMBOCTU K MEXaHNYECKNM BO3AENCTBUAM,;

= cTenenn 3awmTbl IP65 B cootBetcTBUM ¢ TOCT 14254-96 ot
NPOHVKHOBEHMWS BHYTPb 06004k TBEPAbIX TEN M BOAbI.

1.1.8 YTP US800 paboTocnocobeH:

* npu Temnepartype uamepsemon cpeabl ot 0 go +150 C v npu
M3MeHeHUM TemnepaTypbl okpyxatowen cpeabl ot -40 go +60 C npwu
YCINOBUUN HE 3amMep3aHns U3MePSEMON XUAKOCTH;

* npu paboyem gaBneHun namepsiemon cpegbl Ao 1,6 Mla, gns
cneumanbHbIX UcnonHeHnn oo 2,5, 4, 6,3 Mla;
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" MpuM BO3OENCTBUM MEXaHWYECKUX Harpy3ok Mo rpynne
ucnonHeHua N3 TOCT 12997.

YIP cootBeTcTBYeT cTeneHn 3awmtbl IP67 B COOTBETCTBUU C
FOCT 14254-96 OT NPOHWKHOBEHWSI BHYTPb 0DOMOYKM TBEPAbIX Ten u
Boabl. lNMpu yctaHoBke YIP B 3anvBaemble KOMoALbl, WCNOMHEHWE
yNbTpa3BykoBbiX AatyukoB ([13I1) AOMKHO COOTBETCTBOBATb CTEMEHU
3awuTbl IP68.

1.1.9 Tlo npuHuuny pencteua USB00 HedyBCTBUTENEH K
WHOYCTpManbHbIM paguonomMexam U He co3fdaeT NoMeX C YPOBHEM,
ykasaHHbIM B «O6LLLECO3HbIX HOPMaX O0MyCKaeMbIX MHOYCTpUarnbHbIX
nomex. Hopmbl 1-95-9-93». CootBeTcTBYeT TpeboBaHusm FOCT
P 51649-2000, NOCT P 51522-99.

1.2 TexHn4eckue xapakTepucTukm

1.2.1 US800 wn3mepsieT cpegHuii OOBLEMHBLIN pacxog BoAbl
(kMakocTW) B 3aBUCUMOCTW OT AMamMeTpa YCrOBHOro npoxoga (nanee -
[y) TpybonpoBoaa B cOOTBETCTBMM C Tabnuuen 1.

1.2.2 Tlpepenbl oOTHocUTEmNbHbIX norpewHocten 3b  US800
ykasaHbl B Tabnvue 2.

Tabnuua 2
OTHOCUTENbHasA NOrpeLHoCcTb, %

npu nsmepeHnu npu npu npu BpemMeHu
BpeMeHun npe06pasosaHMM I'IpeOﬁpaSOBaHI/I n3mepeHun HapaﬁOTKI/I
pacnpocTpaHeHua pacxoga B | U pacxona B n obbema
yNbTPa3BYKOBbIX YaCTOTHBIW/MMNYNbLC | aHanoroBbIi
MMnynbcoB n HbIW curHan CurHan
pacxoga

0,4 0,1 0,4 0,5 0,1

1.2.3 Tlpepenbl oTHocuTenbHbIX norpewwHocTern US800,
MOBEPEHHbIX HA MOBEPOYHON PACXOAOMEPHOW YCTaHOBKE B COOTBETCTBUU
C [OOKymMeHTOM «Pacxogomep-CHeTUMK >KWAKOCTM  YNbTpasByKOBOW
US800. PykoBoaCcTBO Mo aKkcnnyaTauuu
US800.421364.001P3. YacTb 2», ykasaHbl B Tabnuue 3.
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Tabnuua 3

OTHOCUTenbHasA norpewHoCTbL Npu

nmsmepeHumn, %

InameTtp ycnosHoro pacxoha no pacxoia | oGrema
Owvana3soH . nHaukaTopy no
npoxopa, Mm; no
pacxoaa |y ycnonwerme YIP " TOKOBOM | mHamkat
YacTOTHOMY y
BbIXO opy
ay BbIX04y
15-150 opHonyyeBomn 1,5 2,0 1,5
Qmin - Qp | 100-150 aByxnydeson 1,0 1,5 1,0
15-150 opHonyyeBomn 1,0 1,0 1,0
Qp — Qmax | 100 -150 aByxnyyeBou 0,5 1,0 0,5

1.2.4 Tpepgenbl oTHocuTenbHbIX norpewHocten US800, nose-
PEHHBIX MMUTALMOHHBIM METOAOM B COOTBETCTBMM C AOKyMEHTOM «Pac-
XOAOMEpP-CHETHMK XuakocTu ynbTpassykoson US800.PykosoacteBo no

akcnnyartauum US800.421364.001P3. YacTtb3», ykasaHbl B Tabnuue 4.

Tabnuua 4

OTHOCUTenbHasA norpewHoOCTbL Npu

nmsmepeHumn, %

[IMameTp yCroBHOro pacxoga no pacxoga | obvema
[nanasoH . MHAMKaTopy no no
npoxopa, Mm;
pacxoaa yIP 7] TOKOBOM | mHAukaTt
M UCMONHEHne YaCTOTHOMY y opy
BbIX04y BbIX04y
32-200 opgHony4eBow 3,0 3,0 3,0
Qmin - Qp | 100-200 AgByXxnyyesoit 2,0 2,0 2,0
32-200 opgHony4eBow 2,0 2,0 2,0
Qp — Qmax | 100-200 paByxnyyYeBou 1,5 2,0 1,5

1.2.5 MNpepenbl oTHocuTenbHbIX norpewwHocten US800 ¢ ucnones-
30BaHMeM B kadvectBe YIP yvyacTka pencteylollero Tpybonpoeoga u
NMOBEPEHHbIX B COOTBETCTBUM C [JOKYMEHTOM «Pacxogomep-cyeTyuk
xuagkoctu ynetpassykosot US800. PykoBoaCcTBO Mo aKcnnyaTaumu
US800.421364.001P3. YacTtb3», ykasaHbl B Tabnuue 5.
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Tabnuua 5

OTHOCUTeNnbHasA NOrpelwHoCcTbL Npu
nmsmepeHun, %
[nameTp ycriosHoro | Pacxoaa no pacxoga no | obbema
InanasoH NPOXOAA, MM: 1 nHaukaTopy TOKOBOMY no
pacxopa enonHenme YIP \I:acmmomy BbIXo4y :;ap,mxam
BbIX04y
Quin - Qp 200 ogHony4esoun 2,0 2,5 2,0
200 gByxnyyeBomn 1,5 2,0 1,5
Qb — Quax 200 ogHony4esoun 1,5 2,0 1,5
200 gByxnyyeBomn 0,75 1,5 0,75

1.2.6 N3meHeHne HanpsbkeHuss nutaHua ot 187 go 242 B He
OKasblBaeT BNUAHUA Ha MeTponorudeckue xapakrepuctukn US800.

1.2.7 N'ameHeHne TemnepaTypbl OKpy>atoLLero Bosgyxa ot +5 go
+50 °C He oKa3sblBaeT BIMSIHWS HA METPONOrMYEecKMe XapakTepUcTUKU
US800.

1.2.8 Bospgeiicteue BHELLUHero MarHMTHoro nons
HanpshkeHHocTblo 400 A/mM 1 yacTtoTon 50 My He okasblBaeT BNUSHUA Ha
MeTponoruyeckme xapakrepuctukun US800.

1.2.9 OnekTpoHHbin Gnok US800 B ucnonHeHum c 4acamu
peanbHOro BpeMeHW BedeT Yy4eT npolleawero yepes Tpybonposos
ob6bema B SHeproHe3aBMCUMBbIX apxmuBax:

= 4yacoBOM — rny6uHowm o 2976 cpegHevacoBbIX
3HayeHun; = CyToMHOM — rnybuHon o 120 cpeaHecyTOUHbIX
3HaYeHUN; = MeCsAYHOM — rnybuHoMn

o 190 cpegoHemMecAYHbIX 3HAYEHUIA.

1.2.10 OnekTtpuyeckoe nutaHne USB800 ocylectBnsaeTcs
nepemMeHHbIM ogHodas3HbLIM TOKOM C HOMMWHaNbHbLIM HanpsbkeHnem 220
B, wactotou (50 1) 'y 1 kO3apHULNEHTOM BbICLLMX rApMOHUK A0 5%.

OTKNOHeHUs1 No HanpspkeHuto He bonee nntoc 22 B u muHyc 33 B.

1.2.11 MakcumanbHas MOLLHOCTb, MOTpebnsiemass OT CeTu, He
npesbliwaeT 5 BT.

1.2.12 US800 coxpaHsieT MHpopMaLmio Npu OTKIOYEHUN
nUTaHuS.

1.2.13 Bugbl curHanoB anekTpoHHoro 6noka US800, npegens nx
N3MeHeHNs1, Harpyska npvBeAeHbl B Tabnuvue 6.
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Tabnuua 6

Harpyska, KonuyectBo
Mpenens, _ |B 3aBucumo-
Bua curHana KOMMYTUPYEMbIN [CTU OT UC-
AManasoH 3meHeHua | . o o onHeHus
b
BbixogHoOM  aHanoro-
BbIi CUNTOW NOCTOSAH- 4 —20 MA no 0, 5 kOm 1(2)
HOro ToKa (ranbB.
pa3Bsi3aHHbIN)
. Umax — 5 B nocr. Toka;
BbIZ(OAHOM qacm‘r: fmax — 1000 Iy, He MeHee
HbI | AMNYNbCHBLIN (Bec umnynbca ot 100 Om 1(2)

(ranbB.
pa3BA3aHHbIN)

0.0001 po 65535
n/wvmn)

MNocnepoBaTenbHbLIN
umcpoBomn MHTEep-
ceric RS485 (ranbB.

pa3Bsi3aHHbIN)

CkopocTb nepegauu:
o1 600 no 115200 6o
PacctosiHne no1200 m

He meHee 100
OM; Konu4ecTBo
YCTPOWCTB B CETU

no 255

MNocnepoBaTenbHbLIN
umcpoBomn MHTEp-

ceric RS232

CkopocTb nepegauu:
oT 600 no 115200 6oa

PacctosHne go 15 m

KOMNMYecTBO
yCTponcTs 1

1.2.14 JOnekTpuyeckoe CONPOTUBIIEHME U30NALMN MeXy Lensamu
nutanns n obwum nposogom 3B US800, mexgy M30nmMpoBaHHbIMU
3NEKTPUYECKMMM LIENSMU U MEXOY 3TUMU LiensiMn u obLmMm npoBogoM

Ob He meHee:

1 oTHocuTenbHom BnaxHocTty oT 30 oo 80 %.

o1 30 go 80 %.

20 MOwm npu TemnepaType okpyxatoLero sosayxa (20 2) C

5 MOwm npu Temnepatype 50 C 1 OTHOCUTENBHOWN BRAXHOCTU

1.2.15 CpepgHsaa HapaboTka Ha 0TKa3 C y4EeTOM TEXHMYECKOro 06-
CNy>XUBaHWS, perrnaMeHTUPOBaHHOro PYyKOBOACTBOM MO 3KChfyatauuu
cocTtaBnsieT He MeHee 50000 YacoB Npy HOPMaribHbIX YCOBUSIX.

US800 oTHocUTCS K BOCCTaHaBfIMBaeMbIM, PEMOHTUPYEMbIM,

MHOFO(byH KUMOHarnbHbIM

N3aENUaAM.

CpegHee

paboTocnocobHOro coctosiHust He 6onee 1,5 Yacos.

BOCCTaHOBI1EHNEe

PykoBoacTBo no akcnnyatauum US800.421364.001 P
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0. 2.16 CpegHun cpok cnyx6bl US800 He meHee 12 neT.
1.2.17 O6wwmn Bua, rabaputHble UM YCTAHOBOYHbIE pa3Mepbl
US800 npuBeaeHsbl B NpunoxeHumn A.

1.2.18 Macca Ob US800 He npesblwwaeT 1,5 Kr.

Macchb! YTP, B 3aBUCUMOCTU OT AMaMeTpa YCroBHOro npoxoaa

[y, npvBeaeHsbl B Tabnuue 7.

Tabnuua

7

Ay, Mm 15| 25 |32

40 | 50 65 [ 80

100] 150] 200

Macca, kr 1,21 2,8 |4,5

52| 8 8 | 12

16 29

36

Ay, mm 250] 300 | 350

400 | 500| 600700

800 | 900 | 1000

Macca, kr 38 45 | 52

70 | 112] 162|250 § 400 | 500 | 700

1.2.19 KomnnekTt noctaeskn US800 ykasaH B Tabnuue 8.
Ta6bnuua 8

HaumeHoBaHue

KonuyecTtBo B 3aBu-
CMMOCTHN OT ucnon-

HeHusa Ob un YIP

MpumevaHune

AneKkTpoHHbIN 6nok US800

L R

OpHokaHanbHbIN;
OBYXKaHarnbHbI;

OBYXITy4YEBOW.

YTIP chnaHueBbivi (No 3akasy
- B cbope C OTBETHLIMU

pnaHuamm U Kpenexom)
nmoéo 6ecdnaHueBbIN,

OTTOleOBaHHbIIZ nopg cBapky

OpHonyuesoi /
ABYXIy4eBoWn
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MpoaomkeHne Tabnuubl 8

Komnnekt
Nbe303MeKTPUIECKMX
npeobpasoBaTtenen
NapoHNTOBbLIMMN

npoknagkamu

B

1(2)

Ecnn B 3aKase|

KoMNneKkT MOHTaXHbIX
yacten (KMY-800)

otcytcteyet YIP

@
OkcnnyaTaunoHHas Mpu rpynnoBow
OOKyMeHTaLms B COCTaBe: nocraeke P3
PYKOBOACTBO MO nocraensercd 13
aKcnnyaraumu 1 pacyeta 1 ak3emnnsap
US800.421364.001P3 Ha gecaTte US800.
nacnopt 1
US800.421364.0011NC
Bbicoko4acToTHbI Kabenb
PK-50-2-11 ¢ BOnHOBbIM
conpoTtueneHnem 50 Om

OnvHa onpegensieTcs

M 3aKas3oM

PykoBoactBo no akcnnyatauum US800.421364.001 P
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1.2 YcTpowcTtBo 1 paboTa

1.3.1 MpuHumn pabotel US800

US800 wu3mepsieT pacxo Ha OCHOBE W3MEPEHUs BPEMEHU
pacnpocTpaHeHUs MMMNYNbCOB YNbTPa3ByKOBOro konebaHusa uyepes
ABurarLLyocs XWOKOCTb. PasHocTb mMexay BpemMeHamu
pacnpoCTpaHeHUs yNbTPa3BYKOBbIX UMMYIbCOB B MPAMOM M 0GpaTtHOM
HanpaBreHNsIX OTHOCUTENBbHO OBWXEHUS XUOKOCTU MponopLMoHarnbHa
CKOpPOCTU ee noToka.

Bos3byxaeHne ynbTpasByKoBbIX konebaHui ocyliecTBnsieTcs
Nbe30anekTpuyeckuMm  npeobpasoBatensammu  (ganee —  T13M),
pacnonaraeMbix Ha yyacTke TpybonpoBoga, B KOTOPOM NpPOM3BOAUTCSH
n3MepeHne pacxoga xugkoctu. B 3asmcumocTtn ot yctaHosku 13l
OTHOCUTENbHO CeYEeHUsI NOTOKa, CKOPOCTb MOCMEAHEro U3MepsieTcs no
OBYM UNu OOQHOMY Iy4aM yrbTpasBYKOBbIX KonieGaHui.

MpuHUMN paboTbl NOSACHAETCA Ha PUCYHKe 1.

YyacTtok Tpybonposoga c [13l1, ycTaHOBNEHHbIMW Ha €ro
AvameTpanbHO MPOTUBOMONOXHBLIX CTOpPOHax, 0bpas3yeT nepBUYHbI
ynbTpas3ByKOBOW npeobpasoBaTenb pacxoda (ganee — YIMP). B
ogHony4esoM YIP yctaHaenueatoTca asa N3l1, koTopble pasmeLlaroTces
Ha ocu npoxogsien yepes AmameTp nonepedHoro cedeHusa YTIP.
Oeyxnydesown YIP cogepxut ase napsl 131, koTopble pasMeLleHbl Ha
0oCcsAX napannenbHbIX APYr ApYry U NpoXoasLmnx 4Yepes paBHble XOopabl
nonepeyHoro ceverusi. Ocu yctaHoBku 3l pacnonaratoTcsa nog yrnom
k ocu YTIP unu coBnagatoT ¢ Heto (Tonbko B ogHonyyesom YI1P).

[BWKeHWe XUAOKOCTU BbI3blBAET U3MEHEHWEe BpPEMEHU MOMHOro
pacnpocTpaHeHNs ynbTPas3BYKOBLIX CUrHANoOB No NOTOKY M MPOTUB HEro.
CKkopoCTb pacnpocTpaHeHUs YrbTpa3BYKOBOro MMMNyrbca B XWOKOCTH,
3anonHswowen Tpybonposoa, npeactaBnsieT cobon CymMMy CKOpOCTeN
ynbTpasByka B HEMNOOBWXXHOWM XXMOKOCTU Y CKOPOCTWN NOTOKA Xugkoctn V
B NPOEKUMM Ha paccMaTpvBaeMoe HanpasrieHne pacrnpocTpaHeHus
ynbTpa3ssyka. Takum obpa3oM, BpeMsi pacnpocTpaHeHns yrnbTpassyka no
MOTOKY M NPOTUB HEro onpeaensieTcs B COOTBETCTBUN C hopMyramm

(1)1 (2):
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nant
/” uznydamens/NpueMHUK

C1=C0+Vcosu

v
Q
A J
C2=C0-Vcosu
nan2
npueMHUK/uU3ny4amens
PucyHok 1
L La a
t —& , 1
0 Co Vcos()
Lp L L
to -A=2 - , 2)

Co Co Vcos()

roe t1, to - BpeMs pacnpocTpaHeHus ynbTpa3ByKOBOro MMNyrbca
Mo NOTOKY M NPOTUB NOTOKA;

La - ANuHa akTUBHOWM YaCTW aKyCTMYECKOro KaHana;

Lo - paccTosiHne mexay membpaHamu N30,

Co - ckopoCTb ynbTpa3Byka B HeENoaABWXKHOM Boae; V

- CKOPOCTb OBWXKEHMS BOAbI B TpybonpoBoae; - yron

B COOTBETCTBUN C PUCYHKOM 1.
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YCTPONCTBO, codepKallee 3MeKTPOHHbIe Y3nbl hopMmnpoBaHUs 1
npeobpa3oBaHXs yrNbTpa3BYKOBbIX WUMMYNbCOB, BbIYUCIEHUS pacxoaa,
obbema u BblBOAA Ha OCHOBE U3MEPEHHbIX BPEMEH pacnpoCTpaHeHus
ynbTpa3ByKOBbIX MMMNYNbCOB, 06pa3yeT BTOPUYHLIN NpeobpasoBaTerb —
3NeKTPOHHbIN 6ok (OB). Bbiumcnenne pacxoga Q B Ob ocyuecTensieTcs
no copmynam (3) u (4) c ydetom cpopmyn (1) u (2):

v (2t)co® ©
2l g cos()
D% K (f2 1) Co? (4)

4 2 Lgcos()
rae D — BHyTpeHHUn anameTp YTP B 3oHe ycTtaHosku 1311 1 1
rnan 2;
K - koahPULMEHT KoppeKLmmn, pacciHUTLIBAEMbIN B
3aBMCMMOCTM OT rMAPOANHAMUYECKMX CBOWCTB XXUOKOCTU N XapakTepa
ee rnotoka B YTIP.

Ona uvcknioYeHns BNUAHUS U3MEHEHUS CKOPOCTU YnbTpasByka B
XMOKOCTU OT Temnepatypbl, B npubope yuuTbiBaeTcs dakTnyeckas
CKOPOCTb YrnbTpasByka, paccyutaHHad no dopmyne (5), koTopasd
ABNSIETCA XOPOLIUM NpubnmkeHnem dopmyrbl (6).

2 %
Co” 71 . (5)
1 2
2 2LA2 (6)
Co
tt
1 2
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1.3.1 Ycrponcteo US800

1.3.2.1  VYIP, MW3roTOBMEHHbIN B  3aBOACKUX  YCMOBUSX,
npeacraBnsieT coboli  OTpe3ok TpyObl M3  HepxaBelollen unm
KMCIOTOCTOMKON CTanu, K Topuam KoTopon (B criyyae c¢ donaHueBbIM
ncrnonHeHnem) npueapeHsl Asa ¢naHuya no FOCT 12815-80. B cnyyae
6eccnaHuesoro ncnonHeHns YIP, koHLbl TPYObl TOPLYOTCSA NOA CBapKY .
B cpenHeli 3oHe TpyObl NpuBapeHbl Aepxatenu. [lepxatenu cnyxar ans
yctaHoBku [M3OI1, KOTOpble YyCTaHaBMMBAKTCA C MAPOHUTOBbLIMU
npoknagkaMu n (UKCUpyoTcs B AepxaTensx rankamm.

1.3.2.2 KoHcTpykTMB BTOpMYHOro npeobpasoBaTtens 3b

npegcraBnseT cobon npuOOpPHbLIA  KOprNyc W3 nnacTMacchl  Ansi
HaACTEHHOro MOHTaxa. B HKHeN YacTu koprnyca pacnonoXeHbl pasbembl
ans  nogkntoyeHnss nutadus, MOM npy NOMOLWM BbICOKOYACTOTHbBIX
kabGenen n BXoOoB APYrMx MpuMOOPOB UMW YCTPOWCTB, MPUHMMAKOLLNX
aHanoroBble, YacTOTHble, LUndpoBble curHanbl Ib. Jluuesas naHens 3b
3almLleHa NPo3padyHON KpbILLKOW, Kpensilencsa 4YeTbipbMsA BUHTaAMU K
Kopnycy yepes yrnrnoTHeHne.

PykoBoactBo no akcnnyatauun US800.421364.001 P
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Ha nuueson naHenu 36 pacnonoxeHsbl:

= (DyHKUMOHAnNbHaa KrnaBuaTypa M3 4YeTbipex KHOMOK «=»,
«BBO[Oy», «1'», «CBPOCy»;

= AeBATUPaspsaHbIA LMPOBOM MHOUKATOP;

= [OBa eAWHWMYHbIX cBeToauoaHbIXx uHAukatopa «HOPMAY,
«OTKA3».

PasmelleHne yHKuMoHanbHbIX y3noB 3B BHyTpu kopnyca
BbINOMHEHO MO MraTHO-MoAdynbHOMY npuHUMny. CoednHeHwe mexay
nnatamMmu, ABNAKWUMUCA (PYHKLUMOHANBHO 3aKOHYEHHbIMU y3namu OB,
OCYLLECTBNSAETCA 4epes3 Kpocc-nnaty. Ha kpocc-nnaty npy nomoiu
pas3beMHbIX COeQUHEHUIN yCTaHaBNMBaTCA:

= aHanorosble nnaTbl;

= MUKpOMpoLEeccopHas nnara;

dyHkUMoHanbHas cxema US800 npuBeaeHa Ha puUcyHke

2. AHanoroBas nnata obecneyvBaert:

= ranbBaHu4Yeckylo passaAsky 131 oT uamepuTenbHoW 4vacTu
KaHana nsmepeHus;

® MOCbIIKY MOLLHbIX WUMMYNbCOB Yepe3 KaberbHyl MUMHWUIO C
BOSMHOBbLIM conpoTtueneHmem 50 Om Ha IM3TT;

PykoBoactBo no akcnnyatauun US800.421364.001 P3
19



yYripP
yrip

Y v

ﬁ.‘?—’ ’_‘: | AHanoroeas nJ1a'ra‘r

1 I L

Cxoma ransBaHWYBCROTD
PA3AENEHHA KAHANOR AnanoroBas nnata

v v v v

CXeMa YCHNEHHA, ALTEXTHROBAHMA 1
NOTM4ECKOrO COMNACOBAHNA € MMKPO-
NPOUBCCOPHOM NAATOM

¥

Kanan 2

Kanan 1

]

MukponpoueccopHas nnata

Y

SnexkmpoHHbIl 610K

Kpocc-nnata

v ooy

Mutauue YacToTHbIA YacToTHbIA RS-485
220B, 50Ty (MMNYNBCHBIA) (MMOYTLCHBIR)
Bbixon [ Bbixog /I

Pucyrok 2

* npuem (ycwurneHue u OeTeKTMpoBaHue) cnabbix CUrHamnoB oT
nart,

" [OrMYecKoe COrnacoBaHMe BPEeMEHHbIX MPOLECCOB MOCHINKU U
npuemMa MMMysbCoB;

" aBTOMaTUYECKYIO PeryriMpoBKy koaduLmeHTa ycuneHms
NpYEMHYMKa B 3aBUCUMOCTU OT YPOBHS CUrHana, nocTynatoLiero Ha ero
BXOf;
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"  yBenuMYeHWe paspelleHus Ond TOYHOro MU3MepeHus BpeMeH
pacnpocTpaHeHus ynbTPa3ByKOBbIX UMMYMbLCOB.

MukponpoLeccopHasa nnaTa:

" ynpaBnsieT NpoLeccoM NonepeMeHHOro 30HANPOBaHNS NOTOKa
XNOKOCTW YrbTpa3ByKOBbIMU UMMYNbCamu;

"  BblYUCMISET 3HAYEHUA U3MepseMbIX NapamMeTpoB;

» obecneyvBaeT BBOA NpoOrpaMMuMpyeMblXx MapaMeTpoB C
KnaBsuaTypbl U BbIBO UHpOpMaLUN Ha MHOMKATOP;

= dopmupyeT BbIXOOHblE aHarnoroBble curHansl
NponopLMoHanbHble pacxo4am B KaXOOM KaHane uamMepeHus;

= obecne4ymBaeT cBs3b No ceTn RS485;

" MPOBOAMT NEPUOANYECKYHD CAMOANArHOCTUKY.

Kpocc - nnaTta obecneuynBaer:

* HeobXoOuMble HaMpPSKEHUS MUTAHWUS;

*  (hopmupoBaHmne BbIXOAHbLIX YHACTOTHO/MMMYMNbCHbLIX CUTHArMOB.

1.3.3 OpraHusauumsa cuctemsl padotel ¢ US800
1.3.3.1 US800 umeeT aBa pexunma
OYHKUMOHNPOBAHUA: ®  peXuM paboTbl; = pPeEXuUM
NporpamMmMmnpPoBaHMS.

1.3.3.2 B pexume paboTbl BbIMONHATCA cneayoLine yHKUMN:

"  n3MepeHue TekyLlero cpeaHero o6bemMHOro pacxoaa u
HakonneHwe obbema B CHETUMKAX XKMAKOCTU MO KaXZOMy M3 KaHanoB.;

»  oTOOpaXkeHue TeKyLLMX PacXxo4oB, CHETYMKOB obbema
1 BpeMeHn HapaboTk1 Ha UMEPOBOM MHAMKATOPE MO
MHULMaTMBE MOrb30BaTens — onepaTtuBHoOe yrnpasneHue
WHAMKaLUMEN ocyLLecTBRsSeTcs NocpeacTsoM KHomnkn «PEXKUMy;

* curHanu3aumsa paboTocnocobHOro CoCTOAHNA U
BO3HMKaOLLMX COOEB MO KaXaAOMYy U3 KaHarnoB N3mMepeHus Ha
CBETOAMOOHbIX MHOMKaTopax;

* npuemal/nepegayn nHgpopmaummn no RS485;

= aBTOMaTMYecKas KOMNEeHcaums CMeLLeHns Hyns kaHana
N3MepeHns Nno MHUUMaTUBE Nnonb3oBaTens.

1.3.3.3 Pexum nporpaMMmpoBaHuUsa CRyxuT Ong goctyna K
nporpaMmMmupyembsim napamMmeTpam uS800. Mporpammupyemble
napameTpbl onpeaensoT yHKLMoHupoBaHue US800 B pexume
paboTbl, MO3TOMY MX HEKOPPEKTHbLIN BBOA, MOXET NPMBECTM K OLLINOKaM
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B M3MepeHnax 1n otobpaxeHun MHGOpMaLnM Ha MHAMKaTope, K notepe
cBA3n no RS485.

MporpamMmmupyemble napaMeTpbl BKMOYaOT B cebs:

" napameTpbl KaHarna U3MepeHus — 3a4arlTca Ans OTAENbHOro
KaHana;

* cucTeMHble napameTpbl — 3agatoTca ana US800 B uenom.

B pexume nporpaMMMpoOBaHUS He MPOU3BOASATCA W3MepeHus
pacxoga u obbema npu OencTBYOLNX PYHKUMAX U3MEPEHNS BpeMeH f1
n t2 (popmynbl 1, 2 nyHkTa 1.3.1), pasHuLbl BpEMEH NPOXOXOEHUS
tep = t2 - t1 (bopmynbl 3,4).

1.4 CpencTtea U3MEPEHUIN, UHCTPYMEHTbLI U MPUHAANEXHOCTU

1.4.1 Ins TeXHUYECKOro OCBUAETENLCTBOBAHNS, BbINOMHEHMWS
paboT no TexHuyeckomy obcnyxmeaHuto US800 gormkHbl NpUMeHATLCA
cnepylolime TeEXHUYECKMe cpeacTaa:

= yCTaHOBKa And NPOBEPKN INEKTPUYECKON NPOYHOCTU N30N4aLmMm
C ucnbiTatenbHbiM HanpsbkeHnem ot 0,1 go 1,5 kB cuHycoupanbHom
dopmbl, 4yactoton 50 Uy, MowHoctelo He MeHee 0,1 kBA ¢
MOrpeLLHOCTLI0 YCTaHOBKWN UCTbITAaTENBHOrO HanpshxeHns He 6onee 10%;

= MEeroMMmeTp C BEepXHUM rfpegenom mamepeHus He meHee 100
MOM, HOMUHanNbHbIM HanpsbkeHeM 100 B 1 OCHOBHOW MOrpeLlHOCTbIO
He 6onee 30 %;

"  4acTOTOMEp 3NEKTPOHHO-CYETHBIA C BEPXHUM Npeaenom
namepeHns 5 MMy ¢ ocHoBHOM norpellHocThio B npegenax 0,1 %;

" BONbTMETP YHUBEPCArbHbIN C AnanasoHOM U3MepEeHUN
0 - 250 B ¢ ocHoBHoOM norpeluHocTbo B npegenax 0,1%.
1.4.2 Ins BbINONHeHus pabor, CBSAA3aHHbIX C U3rOTOBNEHMNEM

YTMNP Ha Tpy6onpoBoge (npu otcyTtcTBumM rotoBoro YIP B Kommnnekte
US800) AormkHbl NPUMEHATLCA cnegyolime TeXHUYeckue Cpeacrsa U
npucnoco6nexHns:

» wTaHreHumpkyne LWL-111400-0,1 TOCT 166-89;

= pynetka 3MNK2-10AHT-1 FTOCT 7502-89 c ueHon genexusa 1
MM;

* npucnocobnexHve ans npusapku aepxatenen — AC801;

* npucnocobnexue ans gopabotkn gepxatenen — AC802;
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= npucnocobneHve ana wmsamepeHns 6a3o0BOro PacCTosiHUA
mexay M3 — AC803;

= npucnocobnexve ans namepexus yrna Hakrnoxa Mar —
ACB805.

1.5 Mapkuposka 1.5.1 Ha kaxgbin YTP, Bbiweawmin us

Npon3BoACTBa HAHOCHATCS:

=  Homep TpyObl Ha hraHue (unu camon Tpybe) no
cuctemMe  npeanpuATUS-U3roToBUTENS;

= YCMNOBHbIM AnameTp Ha doraHue; = Mapkep

Ha gepxaTene nepsoro no notoky M3rl;  1.5.2 Ha

Kaxxabln 36 HaHocATCS:

= TOBapHbI  3HaK WAM  HaWMMEHOBaHWE  MpeanpuaTus-
N3roToBUTENS;

= Hagnucb «CaenaHo B Poccuny;

= YCMoSIHeHWe anekTpoHHoro 6noka US800;

=  NOPSAKOBLIN HOMEP MO cUCTeMe NMpeanpuaTUS U3roTOBUTENS;

= rof U3roTOBIIEHNS;

= 3Hak yTBepxaeHusa Tuna cpegcts uamepeHun no MNP 50.2.009
(tombko gna US800, wucnonb3yembix B cepax rocygapCTBEHHOro
perynupoBaHuns obecneyeHnss eqUHCTBa U3MEPEHUIA).

1.6 YnakoBka

1.6.1 3b US800 ynakoBbiBaeTcs B MNOTPEOUTENbLCKYID Tapy —
YMaKOBOYHbIN LMK U3 KAPTOHA.

1.6.2 [Mpu oTnpaBneHum XXene3Ho4OPOXHbIM TPaHCNOPTOM Macca
6pyTTO He Bonee 160 kr, rabapuTHbIE pa3Mepbl FPY30BbIX MeCT He bonee
1000x1000x1000. TpaHcnopTHada Tapa - goLlatble ALMKA TUNOB
[-1, II-1, 11-2 no FTOCT 2991-85.
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2 NCMNOJIb3OBAHUME MO HASHAYEHUIO

2.1 3kcnnyaTauMoHHble OrpaHuyeHns

211 US800 cogepXuT BCTPOEHHblE LUenu 3awuTbl  OT
nepeHanpshkeHun, neperpesa W UMMNYNbCHbIX MomMeXx. BbinonHeHue
TexHu4eckux xapakrtepuctuk US800 rapaHTupyetcsa npu cobntogeHuu
YCNOBUWIN 3KCNnyaTauun, ykasaHHbIX B HACTOSILLLEM JOKYMEHTE.

He pekomeHpayetca nutath US800 OT anekTpuyeckon cetu, B
KOTOPON MNPOUCXOOAT YacTble KOMMYTauMW CUMOBLIX Harpysok Wnu
NCMONb3YTCA MOLLHbIE Npeobpa3oBaTeny YacToThbl.

B wmecte ycraHoBkm OB He pgonyckaeTcs  KOHUeHTpauus
arpeccuBHbIX NapoB U rasos.

YTP MoryT ycTaHaBnNnBaTbCS B BEPTUKAITbHbIE, TOPU3OHTaNbHbIE U
HaKkrnoHHble TpybonpoBoAbl Ha BOCXOOALIMX MOTOKax, He co3galT
rMAPaBNNYECKOro CONPOTUBNEHUS N He TPeDYIOT YCTaHOBKM (hUNbTPOB B
Tpy6onposog.

MaBHbIMKM ycrnoBUAMKU KoppekTHon pabotbl US800 sBnstoTcA
nonHoe 3anonHeHne cedeHns YIP  XuOKOCTbIO W OOCTaTOYHO
paBHOMEpPHbI NPodUIib ee NoToKa.

2.1.2 insa Toro, 4ToObl n3dexaTb BO3MOXHbIX OLUMOOK N3MepeHUst
n cboeB u3-3a NPUCYTCTBMS rasoBbIX WM BO3QYLUHbIX BKIOYEHUN,
HeobXx0AMMO cnefoBaTh CreayloLWwuM pekoMeHaaUNsaM:

" Ha O4YeHb ONNHHBIX rOPU3OHTanbHbIX
TpybonpoBogax yctaHoBky YIP kenaTenbHO OCyLecTBMAATbL Ha
yyacTke, UMeloLLeM Yron BocxXoxaeHuns (pucyHok 3,a);

" NpM nogavye WM BbITEKAHUM  KUOKOCTU  CaMOTEKOM
ycTtaHoBky YTP ocyLlecTBNsATb B 3aHWKEHHOW cekummn Tpybonposoaa
(pucyHok

3,6);

» un3beratb YCTaHOBKU Ml B HauBbICLLEN
Touyke TPybONPOBOAHON Tpacchl (PUCYHOK 3,B);

= He ycTaHaBnmBaTtb YrpP Ha HMUCXoasaLwem

yyacTke TpybonpoBoga uMetowlero CBOOOOHbBIN CNMB >KWMOKOCTU B
aTtMmocdepy (pUCyHoK 3,r);

» u3beratb ycTtaHoBkM YIP nepep BcacbiBaloLL MM HAaCOCOM;

= npwu yctaHoske YT1P nnockocts MOr1
OpPUEHTUPOBaTb TOPU3OHTANbHO C A0MYCKAaeEMbIMU OTKITOHEHNSMMU
(pucyHok 3,4).
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2.1.2 BHyTpeHHU anameTp TpybonpoBoaa B MeCcTe yCTaHOBKM He
OOIMKeH oTnuyaTbes 6onee yem Ha 5% OT haKTU4EeCKOro BHYTPEHHEro
Ouametpa YI1P.

2.1.3 Hanunume «koneH, 3aaBuxek, HacocoB, Audpy3opos K
TPONHUKOB MOTYT UCKaXKaTb NpOdUIb TEHEHUS XKUOKOCTN, YTO BNUSET Ha
MOrpeLLHOCTb M3MepeHus. Ons Toro 4ToObl MOrPELUHOCTU U3MeEpPEeHUi
Haxoaunuchb B YCTaHOBIEHHbIX npegenax, pekoMeHayeTcs
yCTaHaBnMBaTb NpsiMble y4acTky Tpybonpoeoda go u nocrie YIP B
COOTBETCTBMN C puUCyHKkoM 4. B ckobkax npuBedeHbl 3HA4YeHus, 00
KOTOPbIX MOXHO COKpawaTb AfUMHbl  MNPSIMbIX  Y4acTKOB  Mpu
MCNOMNb30BaHMN OBYXINy4YeBbIX YIP. NonHocTblo OTKpbITbIE
NMONHOMPOXOAHbIE LLIAPOBbIE KpaHbl He HABMSATCA rMapaBnnyeckum
COMpOTUBMNEHNEM.

2.2 lNopgroToBKa K UCMOMb30BaHMIO.

2.21 Pacnakosatb USB800. [MpoBepuTb KOMMNMNEKTHOCTL B
cooTBeTCcTBMMU ¢ nacrnoptom. 3b, YIP, M3rl, kabenun He LOMKHbI UMETb
MEXaHUYeCKNX MOBPEXAEHUNA, ocnabrneHns MexaHW4YeCKUX KpernneHun.
CoepuHuTtenbHble kabenu AomkHbl ObiTb CBOGOAHO YNOXeEHbI B BYXThl 1
He MMeTb U3MOMOB.

MonTtaxx US800 BkntovaeT B cebs:

* usrotoBnenne YIMP Ha TpybonpoBoge (npy nocTaBke
6e3 YIP) nnn moHTax komnnektHoro YIP;

*  MOHTax 1 nogknoveHve Ob;

2.2.2 NzrotoeneHue YIP Ha Tpyb6onpoBoae ocyLLecTBnsieTcs npu
noctaBske US800 6e3 YIP no HwkecneayloLwen MeToamKe.

BbiObpaTb  yvacTtok  TpybonpoBoga, Ha  koTopom  OygyT
OCYLLECTBNATLCS U3MEPEHUS B COOTBETCTBUM C TPEOOBAHNAMM NyHKTA
2.1 Hactosiwero pykoBoactBa. Mecta Bpesku [1OI1 He [AOMKHbI
coBMagaTb CO CBapHbIMM LWBaMW W LOMMKHbl ObITb yAaneHbl Ha
[OCTaTO4HOE PacCTOAHME OT CTEH W NPOYMX MPENATCTBUN, CMOCOOHbIX
nomeLuaTthb ganbHenwnm paboTtam.

O6ecneunTb B BbIOpaHHOM y4dacTke TpybonpoBoaa OTCYTCTBUE
XUOKOCTU U OCTaTovyHOro pAasneHums. QOuUUMCTUTbL MOBEPXHOCTb Ha
npegnonaraeMomM Ans Bpesku yvactke OT rpsiav, U3onsauuu, nokpbITUs U
T.N. 4O MeTanna.

2.2.2.1 PaameTka ogHony4yeBoro YIP Ha Tpy6onpoBoae
( PucyHok 5,a).
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N3mepuTb He MeHee 5 pa3 pyneTkon ONTMHY OKPYXXHOCTK Tpy6o-
npoBofa Ha BblopaHHOM yyacTtke nog YTP. Hantu cpegHee 3HaveHne
ONWHBI OKpPY>KHOCTU CHap.

CC'=DD'=AB

CD = CD = CHap.cp./ 2

mecmo npueapku depxamened M3

6)

AD =BC = (0,333 x CHap.cp. + H) / 2;
CE =DF = (0,167 x CHap.cp. - H);
CD=CD; FE =FE;

CD = DC = 0,333 x CHap.cp. + H

8)

PucyHok 5
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OTMeTUTb TOYKY A 1 MPOBECTU Yepe3 Hee C NMOMOLLLIO XECTKOro
npocunga, wvmMelowero Aea nrockonapannenbHblx pebpa, nuMHUIO
napannenbHyto ocu Tpybonposoaa. Ha oceBol NUHUM OTMETUTL TOYKY B
oTcTosLWen oT Toukn A Ha pacctosHum 0,318 CHap.

MpoBecTun Yepes ToukM A 1 B ¢ nomoLLbio rmbkon meTannmyeckon
NeHTbI (MUHENKU, pyneTkn 1 T.4.) nuHun I v Il nepneHankynspHble NUHUA
AB.

N3meputb B ceveHusax I u Il He meHee 3 pa3 pyneTkow AfnHbI
OKPY)XHOCTEI 1 HalTV UX cpegHme sHauerusi Clhap.cp. n Chap.cp.

MpoBepuTb BbiNONHeHNe ycnosus 0,99 (C’Hap.cp. /

C”Hap.cp.) 1,01. Ecnu ycnoBue He BbINOMHSeTCs, BbibpaTb Apyrow
noaxoasLmiA y4acTok Tpybonposoaa.

Bbluncnute cpegHeapndmMeTuieckoe 3HavyeHne ArvHbl
OKPYXHOCTMK:

CHap.cp. = (C’Hap.cp.+ C"Hap.cp.) /2.

PaameTtutb Toukm C, C', D, D' Ha paccTosiHum CHap.cp / 4 oT
Tovek A u B.

M3MepuTb C NOMOLLLIO LUTAHTEHLMPKYNSA UK pyneTku
paccTtosHuss CC', DD, CD, C'D' n npoBepuTb BbIMOSTHEHWE YCIOBUI C
TOYHOCTbIO 2 MM:

CC'=DD'=AB,
Chb=C'D’',

C'D = CD' = CHap.cp/ 2.

Ecnu xoTts 661 04HO U3 YCNOBWI He BbINOMHAETCS, TO cnegyeT
Npon3BeCcTN pasmMeTKy 3aHOBO.

2.2.2.2 PaameTka gyxnydeBoro YIP Ha TpybonpoBoae (pUcyHoK
58).

N3meputb He MeHee 5 pa3 pyneTKon AfMHY OKPYXXHOCTU
TpybonpoBoaa Ha BeibpaHHOM yvacTtke nog YIP. Hantn cpegHee
3Ha4YeHue ANnHbI OKPY>KHOCTU CHap.

OTMeTUTb TOYKY A 1 MPOBECTU Yepe3 Hee C NMOMOLLLIO XECTKOro
npocunga, wvmMelowero Aea nrockonapannenbHblix pebpa, nuMHUIO
napannenbHyto ocu Tpybonposoaa. Ha oceBol NUHUM OTMETUTL TOYKY B
oTcTosLWen oT Toukn A Ha pacctosiHum 0,276 CHap.

PykoBoactBo no akcnnyatauun US800.421364.001 P3
29



MpoBecTun Yepes To4kM A 1 B ¢ nomoLLbio rmbkon meTannmyeckon
NeHTbI (MUHENKU, pyneTkn 1 T.4.) nuHun I v Il nepneHankynspHble NUHUA
AB.

N3meputb B ceveHusax I u Il He meHee 3 pa3 pyneTkow AfnHbI
OKPY>KHOCTEW U HAaWTU UX CpeaHMe 3HayYeHus C'nap.cp. n C'wap.cp.

MpoBepuTb BbINONHeHWe ycrosus 0,99 (C’Hap.cp. / C”Hap.cp.)
1,01. Ecnun ycnoBne He BbINOMHSETCS, BblOpaTh APYron NoaxXoasLiui
y4yacTok Tpybonposoga nog narotoenexue YIP.

Bblumcnutb cpegHeapudmMeTudeckoe 3HavyeHue vHbl
OKPY>XHOCTMU:

CHap.cp. = (C’Hap.cp.+ C"Hap.cp.) /2.

M3mMepuTb TOMWMHOMEPOM TOMLWMHY CTEHKM TpybGonposoaa B 3-x
paBHOMEPHO yAaneHHbIX ApYr OT Apyra Toukax B KaXaom u3 cedeHun I n
Il. Boluvcnutb cpegHeapudMeTU4eckoe 3HavyeHne TONWMHbI CTEHKN
H.

OtmeTntb OT Tovek A u B Toukm D u C COOTBETCTBEHHO, Ha
paccTosHUN:

AD = BC = (0,333 CHap.cp. + H) / 2.

M3 Tovek D n C npoBecTr € NOMOLLbIO XECTKOro Npodunsa nnmHuu
napannenbHble ocu TpyOonpoBoAa 40 NepeceyeHmst C IMHNSAMU CEYEHNI
I n ll. Toykn nepeceyeHUss OTMETUTb Kak D' u ¢! coorsercraeHHo.
MpoBepuTb BbINOMHEHME YCNOBUA C TOYHOCTBIO
1MMm:

cb'=c'D =0,333 CHap.cp. +

H;cp=c'D'.

Ecnn xoTss 6bl 0QHO M3 YCNOBWI HE BLIMNOIHSAETCS - PasMeTKY
NOBTOPUTb.

[na pasmeTku BTOPOro fiyda COOTBETCTBEHHO OT Todek D u C
oTMeTuTb Toukn F 1 E Ha paccTosHuum:

CE = DF = 0,167 CHap.cp. — H.

U3 Touek F 1 E npoBecTV ¢ NOMOLLbIO XXECTKOro npoung nnHum
napannenbHble ocu TpyOonpoBoAa 40 NepeceyeHmst C IMHNSAMU CeYEeHNIA
I v Il. Toukn nepeceyeHnss OTMETUTb Kak F' v E' cooteercreenHo.
MpoBepuTb BbINOMHEHME YCNOBUA C TOYHOCTBIO
1MMm:

FE' = F' E = 0,333 CHap.cp. +

H; FE=F'E.
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Ecnu xoTa Obl OOHO W3 YCMOBMW He BbINOMHAETCS - pa3MeTKy
NOBTOPUTb.

2.2.2.3 MNpwuBapka gepxatenen MN3rl.

Mpon3BecT pa3meTKy OBarioB, B COOTBETCTBUM C PUCYHKOM 506,
coBmecTMB npu aToM LeHTp O n ocb EIM nekana ¢ 0TMEYEHHOW TOYKOW U
nuHven pasmetkn (no nn. 2.2.2.1 wnu 2.2.2.2). [onyckaetcs
npou3BoguTb pasMeTKy MeCT MnpuBapku AepxaTtenerd npu nomMoLum
Tpadpapeta, C pasMeyeHHbIMU 3apaHee ToykamMy B 3aBUCUMOCTWU OT
AnameTpa TpybonpoBoga no TpeboBaHusam n.2.2.2.1, 2.2.2.2.

BbipesaTb oTBepcTusi B TpybonpoBoge B MecTax pasMeTku
oanoB. O6paboTaTbh UX - 3a4YNCTUTb KPOMKW, yAanuTb OKanwuHy, CHATb
3ayceHupl.

Mpusapky nepxatenen M3 Ha TpybonpoBoa npousBOAUTb B
COOTBETCTBUM C PUCYHKOM 6 MpW NOMOLLM NpUCNocobneHus Ansa ceapku
(wTaHra onpegeneHHoOW AMWHbI C raWkamum K wanbamm), KoTopoe
obecrneumBaetr Tpebyemoe B3auMHOE pacrnonoXxeHue aepxarenemn
OTHOCUTENbLHO ApYyr Apyra.

LLtaHry nsrotoButb u3 yrnepoaumcTon ctanu. LtaHra gomkHa ObiTb
POBHOW 1 oTWwNNdOoBaHHOW. [Mpon3BoauTb paboTbl C U3OrHYTON LUTAHION
He pgonyckaetcs. [OnNuHy wTaHrM onpegenutb B 3aBUCUMMOCTU OT
AvameTpa TpybonpoBoaa v yrna Bpesku aatymkoB. KoHkpeTHas ee anvHa
BblOMpaeTca 13 Tabnuubl 9.

Ta6bnuua 9
YcnoBHbIN gnameTp Tpyb6onpoBoAaa, OnuvHa HanpaBnsLLen
MM LWTaHrU, MM
250 750
300 820
400 960
500 1100
600 1240
700 1430
800 1550
1000 1780
1600 2600
1800 3000
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HopaboTaTb OMOpHy noBepxHOCTb pepxartenen 3N B
COOTBETCTBUM C 0Opa3yloLLell NOBEPXHOCTbIO TPYOONpoBoaa, Ha KOTOPOM
OyaeT Nnpon3BeneH MOHTaXx.

[Ona Oonee TOYHOW NpVBapKU AepXaTenerh Ha WX HapYXXHYH
LUUITMHOPUYECKYIO NOBEPXHOCTb HaHecTn oceBble pucku,
COOTBETCTBYIOLLME TOYKaM nepeceyeHus Gonblion M Manown ocen
annuvnca.

Cxema npusapku depxamened 1311 k mpyGonpogody

rocr 16037-80 917

mpyBdonpobod L

™

1 "Paznepw daa cnpabox
2 1=140n+01 (M)

Pucynok 6
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YCcTaHoBUTL AepXaTenu Ha LWTaHry, COBMECTUB HaHeCeHHble
PUCKM Ha AepxaTerne c NuHMAMMK pa3meTku Tpybonposoaa (n.2.2.2.1 unn
2.2.2.2) n 3aKpenuTb UX ramkamu.

MpuxBaTuTb cBapKon Aepxartenb B Todke E. MpoBepHyTh WTaHry
BOKPYI CBOEMN OCU, OTKOPPEKTUPOBATBL Yromn HaknoHa wraHru. MpuxeaTntb
cBapkou gpyron aepxatenb B Touke E'. [lanee npouecc nooyepenHom
npuxBaTKN KaxQoro Agepxartens npoussBecTn B YeTbipeX AnamMeTpanbHO
NPOTMBOMNONOXHbIX TOYKaX (KpecToobpasHo). Mocne npuxBaTkM B KaXX4oMn
TouKke [fenaTtb nay3y And OCTbiBaHWS MeTanna B MecTax CBapku.
[MoBTOPUTL Takyko onepauuio Ha KaxaoM AepaTerne B MPOMeXyTOYHbIX
AnameTpanbHO NPOTMBOMOMOXKHBLIX YeTblpex Tovkax, Aenas BblgepxKy ¢
Lenblo OCTbIBaHWUA MeTanna.

Y6eamBlwinMce B MNPaBUNbHOCTM  NpenBapuTENnbHOW  CBapKu
NPUCTYNUTb K OKOHYaTenbHOMY NPMBapMBAHUIO LWBA, MNOCTOSIHHO
coBepluasi konebaTtenbHO-BpallaTenbHble OBWKEHWUS LUTAHIM BOKPYr
CBOEW OCU 4119 YCTPaHEHNS] BO3SMOXHbIX MEPEKOCOB.

HdopaboTaTb C NOMOLLbIO pa3BepTKM OTBEPCTUE AMaAMETPOM
24%0.021 5 KaxgoMm 13 aepxarenen oo guametpa 24*013 .

M3mepuTb cymmapHylo  TOMWMHY CTeHkun  Tpybonposoaa,
OTNOXeHWn Hn u paccumTaTb BHYTPEHHUA AmameTp Tpybonposoaa
Denymp Mo meToauke 4vactu 3 HacTtosiwero pykosoacTsa. [Insa aToro
pekomeHayeTCcs BBapuTb MUMb3bl B 30He YycTaHosku [131 no aBym
B3aUMHO MepreHOUKYNsapHbIM - HanpasneHussM B COOTBETCTBUMM C
prcyHKoM 7. [locne n3mepeHun rmnb3bl 3aKpbiTh 3arnyLukamy Ha pe3bbe.

[nsi KOHTpPONsl MPaBUMNBbHOCTU BbINOMHEHMSA PaboT M3MepUTb No
MeTOoAMKe YacTu 3 HacCTosILEero pykoBoAcTBa No akcnnyaTaumm:

= CMelleHMe OCW  aKyCTMYEeCKOro KaHama OTHOCUTENbHO
LeHTpanbHoM ocu Tpybonposoaa ;

* VIOl HaKrnoHa ocu akyCTU4eCKoro KaHana;

= 6asoBoe paccTosiHue mexay M3l L.
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2.2.2 MoHTax rotosoro YIP ocylecTBNseTCA No Hbkecneayto-
Len MeToauke.

BbiObpaTb  y4yacTtok  TpybonmpoBoga Ha  KOTOpoMm  ByayT
OCYLLECTBNATLCA U3MepeHuss u yctaHoBka YIP B cooTBeTCTBUM C
pucyHkamu 3 n 4. Obecneuntb B BbibDpaHHOM y4vacTke TpybGonpoBoga
OTCYTCTBUE XXMOKOCTU U OCTATOMHOIO AaBrieHus.

PasmeTuTb M BbipesaTb Ha TpybonpoBode y4yacToK B MecTe
yctaHosku YIP.

OueHnTb No Bblpe3aHHOMY y4acTKy TpybGonpoBoaa COCTOSIHME ero
BHYTPEHHEN MOBEPXHOCTU (OTMOXEHUs, cTeneHb kopposun). Nameputs
BHYTpeHHU aunameTp Dewymp € y4deTom oTnoxeHun. [lpoBepuTb
BbINOMHEHNE YCNOBUSA:

| DeHymp - 8Hymp | 0,05 D/eHymp
roe D/eHymp - BHyTpeHHun guameTp YTP,
Derymp - BHYTPEHHWI anameTp Tpybonposoaa.

Ecnv ycnoBme He BbLINONHAETCA, TO criegyeT  O4YUCTUTb
TpybonpoBo4 OT HAcMoeHWn WNWM BBapwUTb OTPE3KU HOBOW TpybObl Ha
AnuHy He meHee 10 [y no noTtoky Ao mecta yctaHosku YIP 1 5 ly nocne.

Pactountb nocagoyvHble OTBepCTUs OTBETHbIX dinaHues Mo
N3MepeHHOMY pasMepy € y4eToM 3a3opa Ansg ceapku. OgeTb UX Ha KOHUbI
TpybonpoBoaa, He NpuBapuBas.

YcraHoBuTb YIP B TpyGONpoBOA U CTAHYTL 60nTammu ¢ OTBETHLIMU
dhnaHuamu (NpegBapuTErnbHO YCTAHOBMB Mexay hriaHuamu npoknagku
13 komnnekra nocrtaeku). Caenatb OTMETKM MeNoM Ha Tpybonposoae
ANsi npuBapku onaxues K Tpybonposoay.

CHaTb YIP.

MpuBapuTb OTBETHBLIE (hNaHLbl K TPyGONpoBoAYy N0 OTMETKaM.

YcrtarnosuTb YIP B Tpy6onpoBoa, NPOnoXuB NPOKNaaku Mexay
dnaHuamu, n paBHOMEPHO CTAHYTb MX GONTamMM U3 KOMMMEKTa MOCTaBKU.
YNNoTHUTENbHbLIE NPOKNaAKW He AOIXHbl BbICTYNaTb BO BHYTPEHHIOH
nonoctb Tpybonposoaa.

2.2.4 Ob 3aKkpenuTb Ha OMOPHOW MOBEPXHOCTU B BEpPTUKANbLHOM
nonoxeHun. MecTto ycTtaHoBkm 3B ob6opygoBaTb ABYXMOMKOCHOW
pO3ETKOW, MOOKIMIOYEHHON K CeTU OAHOMA3HOro MNepemMeHHOro Toka
HanpsbkeHnem 220 (+22; -33) B.
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Ecnun nutalowee HanpsbkeHMe CeTM MOXET BbIXOAUTb 3a pamkiu
(187-242) B, T0 pekomeHayeTcs nogknoyatb Ob k nuTaroLen cetn Yyepes
NCTOYHMK BecnepebonHoro nutaHnsi. Cxema BHELUHMX NogkntoyeHnn Ob
npueseneHa B npunoxeHumn b.

[ns 3awmTbl OT BO3MOXHbIX NOBPEXAEHMIN kKabenn pekoMeHayeTcs
npoknagbiBatb B Tpybax, kabenbHbIX KaHanax unu kopobax. lMepeq
npoknagkon kabenen yoeguTbcs B OTCYTCTBMM BHELLHUX MOBPEXOEHWUNA.
CurHanbHble Kabenu oT kaxgoro YINP
Heob6xoAuMO NpoKnaabiBaTb OTAENbHO APYr OT Apyra U OT CUIIOBbIX
O5NS1 YMEHbLUEHUS BNUSIHUS ANEeKTPOMarHUTHbIX NOMEX.

MpucoeanHnTb kKabenun B COOTBETCTBUM C MapKUpoBko K M3,

MpoBepuUTbL OTCYTCTBME AMNEKTPUYECKOrO KOHTaKTa (KOpOTKOro
3aMblKaHNs) MexXy ONMeTKON 1 LieHTparnbHOM Xuron kabens Ha CTopoHe
pasbeMa k Ob. Npu HanMunmM KOPOTKOro 3amblkaHua OB nokaxeT oTkas.

2.2.5 OnpoboBaHue
2.2.5.1 3anonHutb TpybonpoBoa B MmecTe ycTaHoBku YT1P Bogon

M NPOBECTM OMPeccoBKy NPobHbIM faeneHvem 1,5 Ppas AnA AaHHoro
TpybonpoBoaa. BusyansHo npoBepuTb repMeTUHHOCTb CBApHbIX LLIBOB U
coeanHeHuni. Mpu 06HapyxeHun Teun Bo doraHLeBbix coeanHeHusax YTP
¢ TpybonpoBoaoM, NOATAHYTL ravku Ha 6onTax 4o e€ yCTpaHeHus.

2.2.5.2 Bkntountb Ob B ceTb nuTaHus. Yepes Bpemsi He 6onee 30
cekyHA nocrie BkntoveHuss nutaHnsa US800 gomkeH neperTn B pexum
paboThbl.

Y6egutbcss B pabotocnocobHoctn US800 no kombuHauusm
cBeToBbIX curHanos ceetogunopnos «HOPMA» n «OTKA3» n uudposom
NHOMKaUnK.

3eneHbin cBeToauon «<HOPMA»

COCTOAHUE KAHAIOB
COCTOAHUE VISMEPEHVIS]
["OpUT pOBHLIM CBETOM ob6a KaHana paboTocnoCco6HbI

Mwraet ¢ yactoton 1 pa3 B cekyHay | pabotocnocobeH 1-i1 kaHan

Muraet ¢ yactoton 5 pas B cekyHay | pabotocnocobeH 2-11 kaHan

He roput KaHarbl He paboTOCNOCOGHbI

PykoBoacteo no akcnnyatauun US800.421364.001 P3
36



KpacHbin cBeTtoanop «OTKA3»

COCTOAHUE COCTOAHME KAHAJTOB USMEPEHNA

[OpWT POBHBLIM CBETOM BbiGpaHHble kaHarnbl HepaboTOCNOCOGHbI

YacTtoTa muraHms COOTBETCTBYET 4YacToTe

Mwuraet
cboeB Nno BbIOpaHHOMY KaHany

2.3 UcnonbsosaHne US800

2.3.1 TMpn wucnonb3oBaHun US800 onepaTvBHOE YyrpaBneHue
WMHOWKaLUMEn OCyLLLECTBNAETCS NPU NOMOLLM KHOMKKM « PEXKM».

2.3.1.1 Cxembl ynpaBneHus WHAMKALMENA 3NEKTPOHHOro 6roka
US800 B 3aBMCMMOCTW OT UCNOMHEHUI NPUBEAEHDLI B MPUNoxeHnsax B1
n B2.

2.3.1.2 ®opmaT OOHOBPEMEHHOIO MpeacTaBneHUs TeKyLUMX

pacxonos B M3/‘-I, namMmepdaemMblX KaxablM KaHalloOM B [ABYXKaHallbHOM
MCNONMHEHNN, UMeeT BUA.

kaHan Ne1 kaHan Ne2

CDopmaT npeactaBneHna Tekyulero pacxoga s M3/‘-I npun
NPOCMOTpPE B KaXXAOM KaHare no otaenbHOCTU nMmeeT BUa:

_Mnu _

2.3.1.3 ®opmart npeacTaBneHns Tekyllero pacxoga ans
OBYXIy4EeBOro UCMOMHEHUS UMeET BUA;:
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Ha vHaukaTop BbIBOAUTCA cpefHee U3 U3MEPEHHbIX 3HaYeHuin
TeKyLlero pacxoga no kaxgomy nydy (kaHany). Npu oTkase ogHoro u3s
nyyen (kaHana) BbIBOOUTCS 3HA4YEHME UCNPaBHOrO.

2314 B 3aBUCUMOCTU oT nokasatens cTeneHn
nporpammupyemoro napametpa «lLlkana», Bec mnagwen eanHUubl
yucna, XapakTepusyloLlero pacxop >Xugkoctu, Oyaer MeHsATbcA B
cooTBeTcTBMM ¢ Tabnuuen 10.

Ta6bnuua 10
Bec mnagLuen 3
MNokaszatenb equHALBI, M3y Bec mnagLen eguHuLbl, M°/Y
E.Tlige;; npW 0HOBPEMEHHON NPY MHAVKaLUKU BbIGPaHHOMo
VHAMKaLMN 06enx pacxoga
“3MepeHus
pacxofoB

5 10 1

4 1 0,1

3 0,1 0,01

2 0,01 0,001

1 0,001 0,0001

2.3.1.5 TpocMOoTp 3HAYEHU HAKOMMEHHbIX 06 EMOB MO KaXKA0MY
KaHany M3mepeHusl OCyLLECTBMSETCS crieayowum 06pa3om.

OnutenbHbiM (He MeHee 3 cekyHA) HaxaTuem kKHomku «PEXUM»
BbIBECTU Ha UHAMKALMIO HYXXHbIA KaHan nsMepeHus — TekyLlee 3HavyeHne
pacxoa B 3ToM KaHane. [locrne 3Toro KHONKy OTnycTuThb.

KpaTkoBpeMeHHO HaxaTb kHonky «PEXWM». [lMpn atom Ha
nHaunkatope Ha Bpems 1-2 cekyHAbl NpeaBapuTeribHO NOSABUTCA HAAMUCh
Ob 1 vwnm Ob 2 (B 3aBACMMOCTM OT BblOpaHHOro kaHana)
CBMAETENbCTBYIOLAsA O Nepexode B OKHO MHAMKaUMM oObema, MoToMm
NOCTOsIHHOE oToBpaXeHne HakonneHHoro obbema B e,

2.3.1.6 B 3aBUCUMOCTU oT rnokasatens cTeneHn
nporpammupyemoro napametpa «llkana», Bec mnagwen eguHWUbI
yncna, Xxapakrtepuaylowero obbem XKuakocTu, OyaeT MeHATbCA B
cooTBeTCTBUM C Tabnuuen 11.
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Taobnuua 11

MokasaTenb Bec Mnaguweit
CcTeneHu wKarbl dopmart ymcna Ha uHamKaTope euHNLbI, M°

N3MepeHuna

5 XXXXXXXXX 10

4 XXXXXXXXX. 1

3 XXXXXXXX.X 0,1

2 XXXXXXX.XX 0,01

1 XXXXXX.XXX 0,001

Ecnu B npouecce akcnnyaTauum BO3HUKAET HeOOXO4MMOCTb
N3MEeHUTb NoKasaTernb CTENEH LWKanbl USMePEeHUs, TO AN KOPPEKTHOCTU
yyeTa Heobxo4MMO 3aBepLUMTb NoAcYET 0O beEMa XKMUOKOCTU NPU NPEXHeN
LIKane, U TONbKO Nocne nepenporpammMmpoBaHuns LLKarnbl HavaTb y4eT ¢
CYLLIECTBYIOLLEro 3Ha4YeHWs!, NPUHAB €ro 3a HaYarnbHbIA YPOBEHb.

2.3.1.7 Ons nepexofa B OKHO MHAUKALUWN BPEMEHU HapaboTkM mn3
OKHa MHAMKaLuuM obbemMa - KpaTKOBPEMEHHO HaxaTb kHonky « PEXKUM».
lMepexon B OKHO WHAMKaUMM BpemeHu HapaboTKM conpoBoOXAaeTcs
npeaBapuTenbHbLIM MOSIBIEHNEM Ha MHAMKaTope B TedeHue 1-2 cekyHA
Hapnucn BPE_HAP_1 vnu BPE_HAP_2 (B 3aBMCMMOCTU OT BbIGpaHHOro
KaHara), NoTOM NoCcTosiHHOe OTobpaXkeHne BpeMeHn HapaboTKM B Yacax:

OTcuyeT 3HayeHU BpemeHU HapaboTkM B IHEProHe3aBUCUMMOW
namsaTn, a Tawkke WX BbIBO4 Ha WHAMKATOP MpPOU3BOAMTCHA Kaxable 6
MUHYT. B npuBegeHHOM Bbille npumepe Bpemsi HapaboTku cocTtaBnsieT
28 yacos 30 MUHYT.

Mpu ropsiwem ceetoauone «OTKA3» BpemsA HapabGOTKM He
Bbluucnsetcs!
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2.3.1.7 Cnepylowee HaxaTMe KHOMKA MPUBOAUT K BbIBOAOY
OWarHoCTUYeckon uHopmauun. YCTaHOBREHME OKHa WMHAUKaUMK
OWarHOCTUKM  CONPOBOXAAETCA npeaBapuTerbHbIM - MOSBNEHNEM Ha
nHaukatope B TedeHne 1-2 cekyHa Hagnuew duAlrH, notToM NocTosiHHOe
oTobpaxeHne B KOOMPOBAHHOM BWAE COCTOSIHUSI KaHaroB W3MEpPEHMs,
nocriegoBaTensbHoM cBa3u no RS485. dopmat okHa AnarHOCTUKN UMeET
cnegyowmn sua;:

KONWYECTBO OWMGOK
B kaHane Nel 3a 1 cex.

KONWYECTBO OWWEOK
kaWane Ne2 3a 1 cek.

npMaHax yHKUMOHMpOBaHWA B cetn RS-485
HeHyneBsoe IHa4YeHHe

NpU3HaK oTBeTa Ha aanpoc no RS-485
0-Het oTBETA

2-0TBET NponaBefeH

npu3Hak 3anpoca no RS-485

0-He BbING UK He NPUHAT

1-3anpoc npyHAT

Mocnepytolee HaxaTtue kHonku « PEXKUM» BepHeT nHankaumio Ha
oTobpaXkeHne TeKyLLero pacxoda B BbIopaHHOM KaHane U3MepeHust.

2.3.2 MporpamMmmupyemble napameTpbl 3NeKTPOHHOro 6rnoka

2.3.2.1 Bog unu mM3MeHeHuMe nporpaMmMmpyembiX MapameTpoB
OCYLLECTBNSAETCA B CrieAyoLmnxX cnyvyasx:

= npu noctaske US800 B KoMnnekTe 6es
YMP (usrotoeneHune YIP ocyuecTtensetcs Ha Tpybonposoae) unn 6e3
kabens;

= npu HeobxoaMMoCTH N3MeHeHus AvanasoHoB
BbIXOAHbIX CUrHamnoB, 0TobpaxeHns nHdopmMaLmm Ha MHOUKATOPE;

= npu onpegeneHnM  kosddpuUMEeHTa  KOppekuunm  Ha
MecTe SKcnnyaTtauuu;

= npwu NpoBegeHN NOBEPOK.

Beog nporpamMmupyembix MapameTpoB  OCYLLECTBNSETCS C
NMOMOLLLIO KNnaBunaTypbl Ha nuueson naHenu Ob.

2.3.2.2 MapameTpbl kKaHaroB U3MEPEeHUs U NX HasHadeHue
npvBeaeHbl B Tabnuue 12.
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Tabnuua 12

dopmar oTobpaxeHus Ha
Homep napameTpa
NHAVKaTope
1.1 Bpems npoxoxageHus Y3 1. 1 X X X X X X
MMMYNbCOB MO MOTOKY, MKC. Lo o o
1.2 Bpemsi npoxoxaeHus Y3 1. 9 X X X! X X' X
MMMYNbCOB MPOTMB NOTOKA, MKC. ! oo
1.3 MNonycymMma BpeMeH npo- o
xoxaenus Y3 nMnynscos no 1. 3 X XXX X X
NMOTOKY M MPOTMB NOTOKA, MKC. ! Lo
1.4 Pa3HOCTb BpeMEH MPoXoX- : Lo £ o
AeHusa Y3 nmnynscos nonotoky | 1.+ 4

M NpPOTUB NOTOKA, MKC.

2. llikana, M°/4.

MakcumanbsHoe 3HaveHne
n3mepsemMoro  pacxoga,  Ans
KOTOPOrO YaCTOTHBIN 1 TOKOBBIN
cUrHanbl NPUHUMALOT BEPXHME
3HaYeHMs CBOEro AvanasoHa

3. BHyTpeHHun auameTp YIP
unn Tpybonposoaa B MecTe

yctaHoBku 1311,  m.

4. ba3a gaT4ymMkKoB

PacctosiHne MexXaMl
nsnyvaowmm - topuamu  M3rT,

M.
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MpoaomxkeHune Tabnuubl 12

5.YpoBeHb oTceuku B % OT :
YCTaHOBJIEHHOW LUKanbl 5
npv pacxogax HUXKe YpoBHS |
OTCeuKHU 06HynATCA—
YaCTOTHbIN, TOKOBbIN BbIXOAbl,

nHaukaTop u He Hakannueaetcs | 0,1; 0,2; 0,4; 0,8; 1,5; 3; 6;13;26
3HayeHue obbema.

Mo ymonyanuio - 0,2%

Coixdxi o

6. MNocTosiHHasA BpeMeHu yc-
pegHeHunst usmepeHus, ¢ R A A
0,02; 0,04; 0,06; 0,08; 0,15; 0,3; | 6 X X X
0,6; 1,3; 2,6; 5; 10; 20; 40; 80. T
Mo ymonyaxuio - 20c.

70 08I X XXXXX:
7. CmelleHue HynA S - npusHak:
N3MepUTENbLHOro KaHana, He 0 - nonoxuTensHoe cMmeLleHne

1 - oTpuLaTENBHOE CMELLEeHNE

KOHTpOﬂb BbIXOAOHbIX

CUrHanosB:
B HayanbHOM Touke AnanasoHa | 8 0
B 1/4 pOmanasoHa oob b e
leuix= (Imax—lo)/4 MA; 8 : : : : 1 : : : :
Fawx= 250 Iy AR N S S N
B 1/2 pnanasoHa : | ! | |
lebix= (Imax — 10)/2 MA; 8 2
FeLix= 500 'y : ! : ! ! ! | !
B 3/4 pgumanasoHa A
leeix=3 (Imax—l0)/4 MA; 8 ] | -3 ‘ ! !
FeLix=750 'y ‘ ‘
B KOHEYHOW TOYKe AnanasoHa 8 4
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MpopomxeHune Tabnuubl 12

9. AnnHa kabens B MeTpax, L Lo
coeauHsioLLero kaxabin M3 ¢ 9 | LIXIXIXIX Y
96. N
0. KoadpcdpuumeHT Koppekunmn 0 X X X Y
out [Juana3oH TOKOBOroO Bbl- Lo
xopa , mA orut : . XX X X
t1 Kann6poBou4HbIN KO3 - Lo -
¢ULIMEHT TOKOBOTO BbIXOAA B t 1. XX X X X
Havane guanasoHa
t2 KanmbpoBoYHbI kO3 -
coMLIMEeHT TOKOBOrO BbixoAa B t 2 ¢ XX XXX
KOHLe AnanasoHa
F1 Bec umnynbca — Lenas
yacTb F o1 | IXiX{X XX
nuTpoB / UMNynkLc
F2 Bec nmnynbca — gpobHas F 2 X X X X
yacTb A

dopmaTe 3anmcu ymcna 0.XXXX 10¥

Mpumeyanue: X —umnppa ot 0800 9; Y- nokasatens ctenexn 10 B

2.3.2.3 CuctemMHble napameTpbl U X Ha3HavYeHne npuseaeHsl B

Tabnuue 13.
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Tabnuua 13

dopmat oTobpaxkeHust Ha
nHankaTope

MapameTp

A Apgpec US800 B cetn RS-485 A X ' X: X
C CxopocTb nocnegoBaresb- A
HoW nepenaum B ceTn RS485, 601 Lo
(nocne nsmereHusa ckopoctn C X X X X X X :b6M:éHa iHeobxo@Mw;)
caenatb | S T R R

nepe3anvcek b US800) | | | |

d OkHO - MuHMManbHoe Bpemst | d @+ XXXXX:
pacnpocTpaHeHus Y3 umnynbcoB | necatuHoe uncro ot 0 go 65535
Ans obecneyeHust Mo ymonuaHuto - 20MKe
NMOMEXOYCTONYMBOCTU

(CQOTBQTCTByeT 4ncno ‘20.0|) .
PE. Pexum pa6otbl 35 oo

Tun ncnonbsye- nans4 |[P.E. . | 0 | | |
MOro gaTyvka nane3 [P E. | | 1 | |
BKITHOYEH 1
NOCTOSIHHO T S B A A
LincbpoBoii OTknoyaeTcs A T
Yepes 5 MUH (N T T A A T
nHAnKaTop nocrenocrea- |P ' E 1 1 1 0 | |
Hero obpalue- b 3
HUS: i T A A T N A
[ByxkaHanbHoe | BkntoveHo P.E: : | : 1
UcnonHeHue OTKMIOYEHO PE | . . .0
BkntoyeHbl P E 0
Beixoakl 3b Otkmiovatotos | o1 1
npu pesepce L
no Mogyno P E 0
Pexxum pa6oTbl | Tonbko B 0A- N
cyeTyMKa HOM P E & 1
obbema HanpaBneHnn ¢ o = 2 B
pesepcusHbit [P 1 E 1 1 1 1 12
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2.3.2 lNopsiaok nporpaMmmpoBaHus

2.3.3.1 BbIBECTM Ha MHOMKAUMIO B pexume paboTbl C MOMOLLbIO
kHonkn «PEXWM» kaHan, pgns  KoOToporo HeoOXOgMMO BBECTU
nporpamMmmupyemble  napameTpbl. [lepeBectn OB B pexum
nporpaMMmpoBaHnsa  AnNuTernbHbolM (HEe MeHee 3 cekyHO) HaxaTuem
kKHonkn «BBO[O».

O6 ycTaHOBMEeHNM pexmma nporpaMmMmnpoBaHns CBMOETENbCTBYET
nosiBNeHve Ha uHankaTope napameTpa «BpemMeHHble UHTepBanbI».

lMepexong OT YCTaHOBMEHHOro napaMmeTpa K cregylowemy
OCYLLECTBNSETCA MOCcrnefoBaTenbHO Haxatuem kHonku «BBO[O», nipu
3TOM NPOUCXOANT 3aNoOMUHaHNE YCTaHOBITEHHOIO NapameTpa, HO He
ero coxpaHeHusi B 3HeproHesaBucumoun namsatu!!! Moatomy, npwm
OTKIMIOYEHUMN B peXUMe NPOrpamMMmUpOBaHUA MUTAHUSA UMK HaXaTum
kHonkun «CBPOC», nporpamMmmupyemble mnapameTpbl MPUHUMAKOT
3Ha4YeHus, yCTaHOBIEHHbIe B npeAbI/yLINX pexumax
nporpaMmmmpoBaHus!

Bbixog M3 pexuma nporpaMMMpoOBaHWs BO3MOXEH HaxaTuem
kHorkn «CBPOC» ecnn He TpebyeTca coxpaHeHWsl BHOBb BBEOEHHbIX
napameTpoB — B OCHOBHOM MOCHe NpocMoTpa napameTpa «BpemMeHHble
MHTepBanbl» U1 13 napameTpa « KOHTPONb BbIXOAHbLIX CUTHANOBY.

YT106bI MI3MEHUTL 3HAYEHME NPOrPaMMMPyEMOro
napameTpa UCMONb3YHTCH KHOMKN «=» U « i »:

KHOMKOMN «=» BblOupaeTcsa pa3psg napameTpa. Boibop
paspsga nogTBepXKOaeTcsl ero MUraHueMm;

KHOMKoM «{'» ocyLlecTBnsieTca nM3MeHeHne undpbl BbIGpaHHOIO
paspsga.

2.3.3.2 B okHe napameTpa «BpemeHHble UHTepBasnbI»
oToOpaxaloTcsl  M3MepsieMble  kaHanoM  BpeMeHa  MpOXOXAeHWs
YNbTPa3BYyKOBbIX WUMMYNbCOB. [MPOCMOTP 3HAYEeHUW BHYTPU OKHa
napameTpa OCYLUeCTBMsEeTCs HaxaTvem kHonmku «{». Ona npumepa,
HUXe npuBedeHbl 3HaYeHNs 3TUX napameTpoB Npu nogknoyeHun b K
TexHonorndyeckomy YIP ¢ 6a3oBbiM paccTosHUMEM MeXAy AaTyvKamu

205,13 mm 1 Temnepatypon Boasl 21,9 °C.
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BPEMA PacNPOCTPAHEHUA NO MOTOKY B MKC

BpemMAa pacnpocTpaHeHWA NPOTHB NOTOKa B MKC

cpefgHee BPEMA PAcNpOCTPaHEHHA B MKC
(nonycymma BpemMeH NpoXoXAaeHuAa Y3
WMNYNELCOB NO MOTOKY M NPOTUB NOTOKa

PazHOCTE MeXay BPpeMeHaMK MpPOoXOXAeHUA
¥3 umnynucoe no NOTGKY U NPOTHUE NOTOKA B MKG

MapameTp 1.3 - (t1 +t2 )/2 MOxeT cnyxuTb Ans onpegeneH1s 6asbl
aatynkoB (paccTtosHus mexay Topuamu [13I1) no dopmyne 6, ecnu
n3BecTHa TemnepaTypa XUAKOCTU MU CKOPOCTb YyrbTpasByka B Heil npwu
HynesoM pacxoge B YI1P.

Mo napameTpy 1.4 MOXHO onpeaenunTb:

CMeLLeHMe HyNs B KaHane, npu 0OCTaHOBMEHHOM MOTOKe
xungkoctn yepes YIP;

OpUEeHTUpPOBOYHO pacxod B YIP ¢ M3BECTHbIMU MapameTpamu,
ecnu go atoro bbina npoBefeHa aBToMaTnyeckasi KOMNeHcaums Hyns
WNN N3BECTHO 3HaYeHMe CMELLLEHNS HYNS.

2.3.3.3 Mpwn Bbinycke US800 B komnnekte c¢ YIP napameTp
«Wkana» ycTtaHaBnuBaeTCA B COOTBETCTBMM C KapToW 3akasa. [lpwu
OTCYTCTBMM KapTbl 3akasa nporpammupyembii napametp «llkana»
yCTaHaBnvBaeTcH B 3aBMCMMOCTM oT anameTpa YIP no tabnuue 14.

MakcumanbHbI pacxod, oTobpaxaembli Ha UHOMKATOpe, MOXEeT
npesblWaTth 3HaYeHue, ycTaHoBrneHHoe B napametpe «llUkana», He
6onee yem Ha 20%.
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Tabnuua 14

YCnoBHbIN Mporpammupyemas MakcumanbHo

anametp YIP, mm wkana, M°/y oTobpaxaemblii HA 3
VHOMKAaTOpEe pacxod, M /Y

15 5 6,0000

25 8 09,600

32 30 36,000

40 45 54,000

50 70 84,000

65 120 144,00

80 180 216,00

100 280 336,00

150 640 768,00

200 1100 1320,0

MapameTp «LlWkana» BNUsieT TONbLKO Ha OTOOpaXkeHne pacxoda Ha
WHOUKATOpe M Ha BbIXOAHbIE CUrHambl (4aCTOTHbIN, TokoBbIA). OT
napametpa «lUkana» He 3aBUCAT OuanasoHbl U3MEpPEeHUs pacxoaa,
npvBedeHHble B Tabnuue 1. Hwke npvBedeH npumep YCTaHOBKM

napameTtpa «lWkana» 3Ha4yeHnem B 120 M3y

2.3.3.4 MNapametp «BHyTpeHHun auametp YIMP» onpenenser
nnowiagb CeYeHWss B MNMOCKOCTU MPOXOXAEHUS  YIbTPa3BYKOBbIX
umnynecoB mexay MAll. HeBepHo BBeAEeHHOE 3HAYeHUe NN 3HadeHne
He cooTBEeTCTBYylOLLee ycTaHoBneHHomy YTP BnuaeT Ha norpeLiHocTb
nusmepeHns pacxoga. Hwxke npuBegeH npumMep YCTAHOBKU 3HAYEHMUS
BHYTPEHHero agnameTpa pasHoro 51,34 mm.
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2.3.3.4 MapameTp «ba3a pgaT4MKOB» CMYXUT ONA onpenerneHus
CKOPOCTU TEYEHUS XUOKOCTU 4epe3 CeyYeHwe BHYTPEeHHero auamerpa
YIP. HeBepHO  BBeOeHHOE  3HayeHWe WM 3HavYeHue  He
COOTBETCTBYIOLLEE YycTaHoBrieHHoMy YIP Bnusetr Ha norpeLiHocTb
n3mepeHns pacxoga. Hmke npueeaeH npumep yCcTaHOBKM 3Ha4YeHUst 6asbl
AaTt4ymkoB paBHoro 1012,5 mm.

2.3.3.6 MapameTp «OdnuHa kabens» yuntbiBaeT BpeMS 3a0€PXKK/
yNbTpa3ByKOBbIX UMMYIbCOB B BbICOKOYACTOTHbIX kKabensax ot Ob k M.
Owwnbka npu BBOAE (M3MEPeHMM) ANnHbI kabensa gonyckaeTtcs 3 M. Huke
npuBedeH NpUMepP YCTaHOBKM 3HAYeHUs AnuHbl kabena 25 m (k ogHOMY

n3 M3r).

2.3.3.6 [lMapametp «KoacbcbmMLMeHT KOppeKuuu» y4duTbiBaeT
xapaktep TedeHua xupgkoctm B YIP un  pacnonoxexnve 3l
(ynbTpasBykoBOro  nyya) OTHOCUTENbHO cedeHud. OH  MoxeT
onpenensiteCa (YTOUYHATBCA MpU HEOOXOOUMOCTM ANst MUHUMMU3ALUM
norpewwHoCcT B oOrnpedeneHHon Touke WnM WHTepBane pguanasoHa
n3MepsiemMoro pacxogay):

® Ha OCHOBE [aHHbIX, MOMYyYEHHbIX MNyTeM Nponycka U3BECTHOrO
obbema xupgkocTn Yepes YIP no metogouke fokymeHta «Pacxogomep-
CYeTYMK xmakoctu  ynbTpassykoBor US800. Pykosoactso no
akcnnyatauuun US800.421364.001P3. YacTtb 2»;

= pacyeTHbIM MNyTeM MO AaHHbIM TeOMETPUYECKUX pPa3MepoB
opHony4desoro YIP, cocTosHUS: ero BHYTPEeHHEN NMOBEPXHOCTU N CBOWCTB
n3MepsiemMon XnaKocTu No MeToamnke AoKyMeHTa «PacxogomMep-cyeTyuk
xungkoctn ynbTpassykoson US800. PykoBogcTBO Mo SKcnnyaTtaumu
US800.421364.001P3. YacTb 3»;
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* 0519 ABYXIY4€BOro UCNOMNHeHns (M3amepeHue no xopaam B YT1P)
KO3 DULIMEHT KOPPEKLMM NPOrpamMMmpyeTcs paBHbIM
1,1547 tg (yrna HaknoHa 3l k ocn Tpybonposoga) npu cobnogeHun
TpeboBaHWN NyHKTa 2.2.2.2 HAaCTOSILLLEro PyKOBOACTBA.

2.3.3.7 CuctemHble napaMeTpbl yCTaHaBMMBAKOTCA U3 pexvuma
nporpaMmMmpoBaHusa nepeoro kaHana. [locne ycTaHoBKM napameTpa
«KoachcbmumneHT Koppekuun» Haxatue kHonku «BBO[O» oTkpbiBaeT
nocnegosaTernbHO NapaMeTpsbl:

= «Apgpecy;

= «CkopocTb nepegauny;

= «OkHOY,

= «Pexum paboTbi».

MapameTp «OKHO» CNYXUT ans yBenuyeHus
NMOMEX0YCTONYMBOCTM kaHanoB uaMmepeHusi. OkHO BrOKMpYeT NPUEMHbIN
TPaKT Ha BPeMsi pacnpoCcTpaHeHUs ynbTpasByKOBOro UMMNynbLca:

okHo = 0,7 La , (7)
Cmax

roe L - pacctosiHve mexay Topuamu MArT;

- MakcuMMarnbHasi CKOpoCTb yrnbTpasByka B
N3MepsemMon XUOKOCTU.

Mo Cmax ymonuaHmo ycraHasnueaetcs 20 MKC.

BHumaHue!!l U3meHeHMe 3TOro napameTpa peKkomeHAyeTcs B
MCKIIOYMTENbHbLIX CryYyasix, Korgaa He yaaeTcss [oOUTbCs
cTtabunbHoM paboTbl MCNPaBHOrO KaHana uM3MepeHuss Ha doHe
OYeHb CUNbHbLIX MOMEX.

2.3.3.8 lNocne ycTtaHOBKM U NpocMoTpa nocnegHero napameTpa
m3 cnucka (Tabnuupl 12, 13) npu Haxatum «kHonkn «BBOO»
OCYLLIECTBNSAETCA NEepexoq W3 pexuma NporpammMuMpoBaHus B PEXUM
paboThbl c 3anncblo nporpaMmmmpyembix napameTposB B
3HeproHesaBuMcumyto namaAtb. [lpouecc 3anucu  conpoBoXgaeTcs
Hagnuceo “NMPOI™”.

2.3.3.9 py BBOAE HEOONYCTUMbIX 3HAYEHW MapameTpoB Mocne
3aBepLUEHNs NporpaMmmMupoBaHUs BKNoYaeTcss muratowas undpa "3". B
3TOM Ccriyyae crnegyeT BHUMATENbHO MPOKOHTPONMPOBaTb paHee
BBEJEHHbIE 3HaYEeHNs N BHECTU KOPPEKTUPOBKY.
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2.3.3 3apaHve pexuma paboTbl YACTOTHOrO/UMMYMbLCHOIO
BbIXoga.

2.3.4.1 Mo ymonyaHuio yCTaHOBMNEH YaCTOTHbIA BbIXOA4 C
YacTOTOM CrefoBaHUA  UMMYNbCOB  MPOMOPLUMOHANbHO  TeKyLlemy
pacxoay B ananasoHe 0 -1000 M.

2.34.2 UYrtobbl nepeBecTM 4YaCTOTHbIA BbIXOO B  PEXUM
hopMMpPOBaHNS  UMMYNbLCOB  COOTBETCTBYIOLLEro Beca  cnegyet
ycTaHoBUTb napameTpbl F1 n F2 n3 Tabnuuyb 12.

Mpumep: TpebyeTca MMeTb Ha BbIXxoAe MMMYIbLCbI C BecoM 1,5
n, Toraa:
F1__00001; F2__.5000.

UTo6bI NepeBecTn Bbixod 0OpaTHO B YACTOTHLIM PEXMM cremyeT
yctaHoBuTb B F1 1 B F2 HyneBble 3HavYeHus.

B o6uem crny4vae Bec MMnynbca MOXHO paccymMTaTb Mo opmyre
Bumn = Qmax / 3,6*fmax , rie Qmax — MakcumarnbHbIA pacxof, ykasaHHbIN

B napametpe 2 «lUkanay, M3/q; fmax — MakcumanbHas 4acTtoTa
YaCTOTHOro / UMNYNbCHOrO BbIXxoAa, My,

2.3.5 KannbpoBka TOKOBOro BbIXOAa.

Bo Bcex US800, BbinyckaeMbIX M3 NpOM3BOACTBA, TOKOBLIE
BbIXOAbl OTKanMopoBaHbI.

Ecnv B npouecce akcnnyatauuu, a Takke nNpu nNpoBedeHuu
oyepefHOW MOBEPKM BO3HMKAET HeobxoauMmocTb Gonee  TOYHOM
MOACTPOVKM, TO CYLLECTBYeT BO3MOXHOCTb KanvbpoBKM Ha MmecTe. OTO
OCYLLECTBNSIETCS CriegyoLmnm o6pasom.

2.3.5.1 YctaHoBUTL B napameTtpe «out» Tpebyembli ananasoH
N3MeHEeHNs1 TOKOBOro curHana.

MoaknioYnTL B COOTBETCTBUMN C CXEMOW NPUIOXeHNs b kK TokoBoOMY
BbIXOgy MunnvamnepMeTp. BoigepxaTtb Ob BO BKITHOYEHHOM COCTOSIHUM
He MeHee 30 MUHYT.

2.3.5.2 BoiBecTn Ha nHgukaumo napameTp t1. CuntaTtb 3HayYeHue
TOKa ¢ MynnuamMnepmeTpa 1 ycTaHoBUTL ero B napametpe t1.

2.3.5.3 Haxatb kHonky «BBOL» un nepentn k napametpy t2.
Cuuntatb 3HayeHWe Toka C MuUNNuamnepmeTpa W YCTaHOBUTL €ro B
napameTtpe t2.
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2.3.5.3 BbIiTM 13 pexrMma nporpaMmmMuMpoBaHus 4epes npoLiecc
3anvcu “TNPOI™”.

2.3.5.4 TlpoKOHTpONMpoOBaTb 3HAYEHWs CcurHara Ha TOKOBOM
BbIXoAle B OkHe napamMeTpa «KOHTpOosnb BbIXOAHbLIX CUTHANOBY.

2.3.6 ABTOMatTMyeckasd  KOMMEHcauust  CMeLeHusi  Hyns
N3MepuTEnbLHOro KaHana.

HyneBoe cmelleHWe BbI3BAHO aCUMMETPUEN W3MEpPUTENbHbIX
TPaKTOB KaHana. [Ona WCKMYeHUs ero BhAWSHWA Ha 3Ha4YeHus
n3MepsieMoro pacxoga HeobxoauMO BbINOMHUTL KOPPEKTUPOBKY KaHana
Ha HyneBoW pacxoa.

BHumaHue!!! Mpwm npoBeaeHUU aBTOMaTU4YeCKOn
KOMMeHcauun Hynsa Te4dyeHue xuakoctu depes YIMP ponxHo
OTCYyTCTBOBAaThb!

Ona ABYyXny4eBOro MCMNONHEeHUs aBToMaTun4yeckas
KOMMeHcauus Hynsa MNpoBOAUTCA ANS KaXAoro MU3MepuTernbHOro
KaHana no otaenbHocTH!

HaxaTb KHOMKy «=» [0 MOsABNEHMS B KpavHeM neBOoM paspsge
uncpposoro nHamkatopa umdpsl 0, cBUAETENLCTBYIOWEN O Nepexoae B
pexuM aBToOMaTU4eCcKon KOMMeHcaunu.

HaxaTb KHOMKy «=», KpaulHuUW nesBbld paspsg  umdpoBoro
nHAMKaTopa AormkeH NoMeHsTb 3HadeHue ¢ 0 Ha 1. lMpouecc
BbINOMHEHNS aBTOMaTn4ecKomn KOMneHcauum nHanumpyeTcs
NnocTeneHHbIM 3anofHeHneM nHaukatopa umdpon “17 .

lMocne okoH4YaHuA  gaHHoro npouecca Ob  aBTOMaTMyecku
nepexoguT B pexum namepenns. BoebkgaTte 40-60 cekyH 4O yCTaHOBKU
3HaYeHNss U3MepsieMoro pacxoda Ha uudposBoMm wuHaukatope. Ecnu
3Ha4YeHne U3MepsemMoro HyrneBoro pacxofa OTNMYaeTcs OT Hyns, To
NPOBECTU aBTOMAaTUYECKYIO KOMMNEHCALMIO CMELLIEHUS HYISi MOBTOPHO.

Yuncno, koMneHecupylowee CMeLLEeHNe Hyrns, MOXHO MOCMOTPETb
UM M3MeHUTb NpyY HeobxoaMMOCTH B napameTpe «CMelleHne HynAy.

ABTOMaTUYECKYIO KOPPEKTUPOBKY cMeLLeHusA HynA
HeoGxoaumo npoBoauTbL Npu 3ameHe Y3 pgaryumkoB B YIP, npu
3ameHe 3b US800 wnu YMNP. HoBoe 3HayeHWe cMmelleHus Hyns
3anucbiBaeTcs B nacnopt Ha US800 n 3aBepsieTcs NOANUCHIO U LUTaMMoM
(noBepuTEnbHbIM  KNEMMOM) nuua, akkpeguTOBaHHOro B obnacTtu
obecrneyveHns eAMHCTBa U3MEPEHMN.
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2.3.6 MopkntoueHne US800 B ceTb RS485, npoTtokon obmeHa u
OOCTyMNHble AN CYMTbIBaAHMS MO MOCrefoBaTenbHOMY WHTepdency
napameTpbl B COOTBETCTBUM C NPUNoxeHnem [.

3. TEXHUNYECKOE OBCNYXXMBAHWE

3.1 O6wme ykasaHus

US800 He TpebyeT TexHMYECKOro OBCMyXMBaHUSA, KpoMme
neproanM4ecKoro 0OCMoTpa C Lienblo KOHTporst paboTocnocobHOCTU.

3.2 Mepbl 6e3onacHocTH

Okcnnyatauus US800 paspeluaeTcs Npy Hanm4ymMm MHCTPYKLUK No
TEXHVKe Ge3onacHocTy, yTBEPXOEHHON npeanpusaTnem -
nonb3oBaTernemM B YCTAaHOBMEHHOM MOPSAKE.

McTouHMKaMn onacHOCTM Npu MoHTaxe M akcnnyataumm US800
ABMSIIOTCA ANEKTPUHECKMIN TOK U n3MepsiemMast JKMAKOCTb.

PeMoHTHble paboTbl AonyckaeTcs NpovM3BOAWUTL TOMbKO Mpwu
OTKITIOYEHHOM HanpsbkeHun nuTaHus. [Mpu nNpoBeAeHWU PEMOHTHbIX
paboT cBA3aHHbIX C 3ameHow [13IM unu YIP, B Tpybonposoae
obecneynTb OTCYTCTBME XMOKOCTU HaxXOAsILLENCs Noa AaBleHeM.

4. NMOBEPKA US800
4.1 US800, npegHasHayeHHble Ans NpUMEHeHus B cdepax
rocyiapCTBEHHOro perynnpoBaHus obecnevyeHns eanHcTBa M3MepeHui,
nognexar MepBUMYHOM W nepuogudeckon nosepkam. [losepky
OCYLLECTBNSAIOT fvua, akkpeauToBaHHble B obnactum obecnedeHus
eJuHCTBa n3MepeHuit cornacHo ykasanusam MNP 50.2.006-94:
ncnonHeHus R — no gokymeHTy «Pacxogomep-cHeTymK XnaKocTu
ynbTpassykoson US800. PykoBoacTBO No akcnnyaTtauuu
US800.421364.001P3. YacTtb 2»;
ncnonHeHus P - no JokymeHTy «Pacxogomep-cHeTuuK Xnakoctu
ynbTpassykoson US800. PykoBoacTBO No akcnnyaTtauuu
US800.421364.001P3. YacTtb 3».
US800 ucnonHeHna N npoxoaat kanmbpoBKy Mo JOKYMEHTaM:
«Pacxogomep-cyeTyumk xuakocTu ynbTpassykoson US800. Pyko-
BoACTBO no akcnnyatauun. US800.421364.001P3. YacTb 2, YacTtb 3»;
4.2 MexXnoBepoYHbI MHTepBan — 4 roga.
4.3 UcnonHeHuns R 1 P 3asepstoTtca B nacrnopte Ha US800
NOAMUCHLI0 N LITaMMNOM (NNYHBIM KNErMOM) Nnua, akkpeauToBaHHOro B
obnactu obecneyeHns eaNHCTBA N3MEPEHNIA.
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5. TEKYU_U/II7I PEMOHT
5.1 MNepeyeHb BO3MOXHbIX HEMCNPaBHOCTEN BO3HUKAIOLLMX Nocre
MOHTaXa Unun Bo Bpems paboTbl NpuBeaeH B Tabnuue 15.

Tabnuuya 15
HanmeHoBaHue
HeuncnpasHOC-
™, BHELLHee
nposiBrieHne un BeposaTHas MeTog
OOnonHUTEnNb- npuyrHa yCTpaHeHus
Hble MPU3HaKK
Mpu BKItOYe-| HanpskeHue Hke unu MpoBepuTb Hanps-
HuM 36 B ceTb | NpeBbILLIAno HOPMY XEeHe Ha nuTaLLnX
oTCyTCTBYET nposofax
cBevyeHue cBe-
TOAVOA0B n| HencnpaseH ceTeBon LWHYpP 3aMeHuUTb LWHYpP
undpoBoro
aucnnes.
HeT coeauHeHus kabens c MpoBepbTe npa-
nari. BUNbHOCTb U HaOEeX-
HOCTb MOAKITHOYEHNN
US800 He Bxo- | KopoTkoe 3ambikaHue YCcTpaHuTb
AT B PEXUM| 1okoBeayLLeit Xunbl kabens | 3ambikaHue unu
n3mMepeHus, N
FOPUT  KPACHBIIA C OonneTKomn 3aMeHNTb Kabenb
cBeTOAMON HeT »xuagkoctun B TpyGonpo- MpoBepuTb Hanuune
BOZE WIN B XKMOKOCTU CMMLW- | XUOKOCTU B
«OTKA3» Ha
koM OornbLuas KoHUeHTpauus | Tpybonposoge m
nuueson naHe-| Bozayxa (rasa) YCroBUS ee TeYeHus.
nn 3b HeuncnpasHbl MN3I1 nnu Ha 3aMeHUTb KOMMNEeKT
M3I npucytcTtytoT Marl, nouncTntb
OTNOXEHUSA Mnar

5.2 Ecnu nepeuncneHHble B Tabnuue 15 metoabl He NpUBOAAT K
ycTpaHeHuto HeucnpasHocTy, US800 noanexut pemMoHTy, 3amMeHe Ha
NPeanpUATUN — N3roTOBUTENE WUIM €ro CEPBUCHOM LeHTpe. PeMoHT no
rapaHTMmM ocyLlecTBrnsieTcsl B TedeHne 18 MecsiLeB C MOMeHTa BBOAA B
aKcnnyaTauuto, Ho He Gonee 24 MecsiLEB CO OHSI M3rOTOBIEHUS.

Agpec npegnpuatua — wusrotoButens: Poccusa, Yysawckas
Pecny6nuka, 428017 r. Yebokcapel, yn. 'ysosckoro, 13 A
E-mail: us800@mail.ru T1/dp. (8352) 45-81-12.
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5. XPAHEHVE N TPAHCINOPTUPOBAHWE

6.1 TpaHcnopTupoBaHne US800 ocyLuecTBNAeTCA B ynakoBKe
obecrneymBaloLLen ero COXpPaHHOCTb Y MOXET NPOU3BOAUTLCS M0ObIM
BMOOM KpbITOro TpaHcnopTa Ha noboe pacctosiHne 6e3 orpaHUYeHns
CKOpOCTM.

TpaHCcnopTMpoBaHMe Ha camorieTax [AOMKHO MPOM3BOAUTLCSA
TONbKO B OTannMBaeMbIX repMeTU3MPOBaHHbIX OTCEKaX.

Cpok npebbiBaHnst US800 B ycnoBusix TpaHCNOPTUPOBaHUS He
Gonee 45 cyTok.

6.2 Mpn nonydyeHun US800, ynakoBaHHbIX B ALLMKKW, cregyet
y6eouTbCca B MOMHOW COXPaHHOCTW Tapbl. [Mpu HannuMu noBpexaeHun
crieQyeT COCTaBWUTb aKkT B YCTAHOBMEHHOM nopsiake M obpatuTbeca C
peknaMmauunen B TpPaHCMOPTHYHO OpraHu3aumio.

US800 nocrne  TpaHCMOPTMPOBaHMS B YCMOBUAX,  He
COOTBETCTBYHIOLLMX YCNOBUSIM SKCMnyaTauum, Heo6XoaMMOo BblgepXmBaTb
B NOMELLEHUN C HOPManbHbLIMW YCIIOBUSAMU He MeHee 3 4acoB, TOMNbKO
nocrne 3Toro Npou3BeCTU PacnakoBKy.

6.3 US800 pomkeH XpaHUTbLCA B CYXOM OTannuBaemMoMm W
BEHTUNUPYEMOM MOMELLEHNM NMpU TemrnepaType OKpyXatoLero Bo3gyxa
oT +5 o +40 °C v oTHocuTenbHoM BnaxHocTy ot 30 Ao 80 %. Boaayx
B MOMELLEHNN He OOMKeH coaepXaTb MNbiM U MPUMECU arpecCuBHbIX
napoB v rasos.

7. YTUNN3ALNA

US800 He copepXuT AparoueHHbIX MeTannoB U Opyrux BellecTB
nognexaliunx o6a3aTenbHON yTunmsaumu.

USB800 He npeacTasnseT onacHOCTU AN XU3HWU, 300P0BbS MoAen
N OKpYXKaloLLlen cpefbl MOCNe OKOHYaHWA CpoKa CnyK0bl (kcnnyarauum)
M MOXeT noanexarb YTWMIM3auum Mo TEXHOMNOrMu, MpPUHATON Ha
npeanpusatun, akcnnyatupyowem US800.
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MNPUNOXXEHWE B WcnonHeHna n cxema
BHELLIHNX NOAKITOYEHUIA OCHOBHbLIX UCMOMHEHNI
9b US800
(uenn BHeLHWX NOAKITYEHNIA APYTMX UCNONHEHNIA yKa3aHbl
B npunoxeHusax I -4)
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NPUNOXXEHUE B1
CTpykTypHas cxema oTobpaxeHusi Hcpopmauum
Ha nHaukaTope ons ucnonHeHun 3b 1x, 2x

ATUTRTRHGE HaNAMUG
[Ganes I caxynd)
KPAMKOBREMENHOE
HEMEMUS

e
®
@)
®

ABTOMATHUBCKAR KOMNEHCALWA HUNA
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MPUNOXXEHWE B2
CTpyKTypHas cxema oTobpaxeHus nHpopmavmm
Ha MHOuKaTope Ans ucnonHeHun 36 3x

HEREMIUE

AnuUmensHoe Hawamue
‘Gonee 3 cexynd)

g
z
$
g
g
H
g

®

A

(o

@)

SO

D POPPERPOPDR

NapamMeTibl KAHANA HIMENBHWA

?mﬂlﬂ b
BHAOUEHD
AETOMATHUECKAA KOMNERCAUMA KYNA =
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NMPUNOXEHUE I'1
WcnonHeHne ynbTpassykoBoro pacxogomepa US800 ¢ kaHanom
M3MEPEHNS YHUULIMPOBAHHBIX CUTHANOB CUMbl MOCTOSIHHOMO TOKa
4-20 (0-5, 0-20) mA.

Ob US800, kpome msMepeHust pacxopa no nepBoMy kaHany,
obecneumBaeT npeobpa3oBaHMe MO YHMBEPCAnbHOMY aHarioroBomy
KaHany (2-oi KaHan) nsMepeHust CUrHanoB Npeobpa3oBaTtenen aBneHus
B COOTBETCTBUU C (HOPMYIION:

P=Pg (| _IH)/(IB_ IH),

roe P - nokasaHus Ha ungukatope gasneHuns, Mla;
Pg - BepxHuin npeaen nsmepeHus gaenexus, MMa;
IB ,IH - BEPXHUA U HWKHUA Npedenbl curHana ¢
npeobpasoBaTtens AaBrneHus, MA;
| - TekyLlee 3Ha4yeHMe curHana c npeobpasoBaTerns OaBreHus,
MA.

Mpenen oTHOCUTENBHOW NOMPELLHOCTN N3MEPEHNS curHanos
4-20 (0-5, 0-20) MA c npeobpa3zoBatenen aaeneHuns 0,4%.

HacTpoliiku npuGopa Ha BBOA, aHArNoroBoro TOKOBOro curHana
Npon3BOAATCA B 2-OM KaHare B COOTBETCTBUM CO criedytolliei Tabnuuen

dopmaTt oTo6paxeHUs1 Ha

Homep napametpa MHpuKaTope

1.1 YcpenHeHHbIn kog ALM R
peA A AL 1.0 1 X XiX|
aHarnoroBoro TOKOBOTO BXOAA; |

1.1 2 X

aHanoroBoro Toka, MA;

1.2 BbluyncrieHHoe 3HadyeHne 3
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1.3 BbluncrieHHoe 3HayYeHue S T
dmanyeckoit BenuumHbl B abcontotHbix | 1. 1 3 1 X X X X X X

3Ha4YeHuAX (MFTHOBEHHOE);

1.4 BbluucrieHHOe 3HayYeHue oo
1anueckomn BennumHbl B abconioTHeix | 1. 1 4 X X X X | X

3HaveHuaX (ycpeaHEéHHoe);

2. MakcumarnbsHoe 3HadeHue
hU3n4EeCKoN BENUYUHBI

COOTBETCTBYIOLLLAA MakCMansHoOMy 2 o Xi XXXy
3HaAYEHNI0 TOKa BbIGPaHHOTO A A

AuwanasoHa (0-5, 0-20 unu 4-20).

3. MuHnmansHoe 3HayYeHue
hU3NYECKON BENUYMHBI,

COOTBETCTBYIOLEE MUHUMAaNbHOMY 3 X X X X Y
3HAYEHUI0 TOKa BbIGPaHHOrO Lo b
AuwanasoHa (0-5, 0-20 unu 4-20).

4. He 3anonHseTcs

5. He zanonHsieTcs

6. MocTosiHHaA BpemMeHU
ycpeOHeHUsi U3aMepeHus, C

0,02; 0,04; 0,06; 0,08; 0,15; 0,3; 0,6; 6 X X X!
1,3; 2,6; 5; 10; 20; 40; 80. |
pekomeHayemoe 3HadveHuve: 0.3

7. He 3anonHsaeTtca

8. KoHTponb BbixogHbIX curHanoB: | He BeinonHsetcs

9. He 3anonHseTcs
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0. [HOnsa vHMuymanusauum pexuma

KaﬂMGpOBKM aHanoroeoro Bxonaal

3anonHaetca XXXX=1111

out [lnana3oH TokoBoro Bxoga , MA
(0-5,0-20 nnm 4-20) n bl
t1 KanubpoBouHbIn  KO3dhhULMEHT P !
TOKOBOIO BXOJa B Hayane AmanasoHa [t 1. 1 1+ XXX X! X X
(3anonHsieTcs Npu KannobpoBke) |
t2 KanubpoBouHbin ko3 ULMEHT oo
TOKOBOrO Bxoda BKoHUuepauanasoHal t 1 21 | XX X X ' X
(3anonHsieTcs Npu KannobpoBke) | T
F1 Kom AUMN NN
A Himax  (sanonxserca Fi1: | | XXX XX
aBTOMaTUYeCKM Npu kannmbpoBske) ! A
F2 Ko ALUN min ! I
bi u (3anonHsieTcH Fi2 AXIX XX

aBTOMAaTUYECKM NPy KanmbpoBKe)

Mpumeyanue: X — uyudpa ot 0 go 9; Y- nokasatens ctenerHn 10 B

dopmaTe 3anmcu ymcna 0.XXXX 10¥
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Cxema BHeLLHUX nogkntoveHnin US800 ¢ kaHanom namepeHus
YHUOULMPOBAHHBLIX CUFHAMNoB CUMbl NOCTOSIHHOrO TOKa
4-20 (0-5,0-20) mA:

o 220 VAC

. enk

cuzH. 131
Dﬁﬂ. I13111
dam.daen +
dam.daen. -
cuzH. 13112
obuw. 1131712

cM. npunoxeHue b

g
\lmt’lmuug

Lens
Lol 1 cuzH. 130
@& |o6w. nan
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NMPUNOXEHUE 2
OnucaHne gucTaHUMOHHOro (6ecnpoBOgHOMO) CYMTLIBAHMS
apxuBHon uHopmauum nocpeactsom GSM mogemos.

B pacxogomepax US800 peanu3oBaHa  BO3MOXHOCTb
AncTaHumoHHoro (6ecnpoBOAHOMO) CYMTBLIBAHUSI C pacxogoMepa wnu
cetn pacxogomepoB US800 nocpeactsBom GSM mogemoB (Siemens,
Cinterion, IRZ) un 3anucu B T1K apxvBoB (4acOBbIX, CYTOYHbIX W
MECSYHbIX), YCTaHOBKE (KOppeKuun) acTpOHOMMYECKOro BpeMeHU
npubopa no nocnegosartensHoMy MHTepdency RS232 unu RS485.

PekomeHayemble ans npumeHeHnss mogembl — IRZ MCS52IT,
CINTERION MC52iT, BGS2T-232 (c uHTepdericom RS232) unu IRZ
MC52i - 485GI, BGS2T-485 (c uHTtepcpericom RS485).

Bo3MoXHOCTb PyHKLMOHMPOBaHMA obecneunBaeTcs nocpenc-
TBOM TEXHONOMMN Nepeaayn AaHHbIX No ronocosbiM kaHanam GSM CSD.
(B MTC — ycnyra «MobunbHbin ocducy, B Beeline — «[Mepegayva gaHHbIx
1 hakcoB» 1 T.4.)

BHumaHue: [laHHaa ycnyra MoXeT MoAKno4vaTbCcs oTAenNb-
HO, YTOYHANTE CNOCcOob NOAKIYEeHUs Y CBOEro oneparopa.

CkopocTtb nepegayv go 9600 6uTt/cek.

HdanbHocTb Nepegayum orpaHnynBaeTcsl 3oHou oxeata cetn GSM
BbIOpaHHOro onepaTopa.

Ons ckaumBaHMsa (annoB apxuBOB WCMOMb3yeTcs nporpamma
"US800_APXMB_GSM(CSD)", pocTtynHas, Kak W onucaHuve camou
nporpammel, 4N cBOOOOHOrO ckaumMBaHWs Ha cavite www.encont.ru.

Mporpamma paboTaeT Ha cTaumoHapHbIX U nepeHocHbIX IBMPC-
KOMnbloTEpPaXx noga onepaunoHHbIMA cucteMamm Windows
95/98/Me/2k/XP.

Uss800 l
vcnonHerve ¢ RS485

— & ’l a
! % e l'{} GSM-mogem GSM-vonem
e o ©RS485 ; RS485
TIK, HoyT6yK
et

moBoe paccTomime 8 30He NoXpLTS C USB o mnme

KoHseprep
RS485-RS232/USB
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NMPUNOXEHUE '3
WcnonHeHnne 3b US800 ¢ gononHUTENbHON hyHKUMEN
«[lo3npoBaHne 3agaHHOro oobema»

[daHHoe ncnonHeHve obecrneyvmBaeT BbIMONHEHNE BCeX (DYHKLMIA
ynbTpassykoBoro pacxogomepa US800 ¢ gononHutensHOM pyHKUMEn
«[dosnposaHue».

®dyHkuma  «[dosmpoBaHuMe»  pacxogomepa  3aknioyaetcs B
BO3MOXHOCTU:

1. 3apgaHvsa 3Ha4YeHUA ob6bema [03MPOBaHUS;

2. otpaboTku nycka npu HaxaTtum kHornkn CTAPT,;

3. Bblgayn curHana Ha WCMOMHUTENbHOE YCTPOWCTBO Mpwu

NPOXOXAEeHNN 3afaHHOro obbema.

[ononHUTenbLHO K OCHOBHbIM cyeT4Mkam obbema (06_1) u Bpe-
MeHn HapaboTkm (BPE_HAPAB_1) B US800 gaHHOro ncnornHeHus
NpuUCyTCTBYET:

1. 3apaHue ob6bema posuposaHus (ob_3AO0AH);

2. Ocrtanocb gosuposatb (ob_OC);

3. MMpoweawnii yepes YTP o6bem BoO Bpems 4O3MPOBaHUS

(ob_IP).

[nsa ocyliecTeneHus npolecca 403MpoBaHNst He0BXoaMMO:

1. TMepeiitn Ha none «ob_3AL0AH», HaxxaB HeobXxo4MMoe Konu-
4YecTBO pa3 KHoNKy «PEXUM».

2. B none BBoga (Muratowuin cumeon) metogoM nepebopa BbIO-

paTh HEOBXOANUMYIO LMdPY 3HaueHUst obbema (kHonka A Ha neBoit
ctopoHe 3b). CmeHy no3uumm (BbIbop pa3psga) MU3MeHsieMoro
3HaYeHUs1 NPOU3BOANTL HAXATUEM KHOMKM [

3. Tocne BBOAa HEOBXOAMMOrO 3HAYEHNS HaXaTb KHOMKY
CTAPT (Ha npaBou ctopoHe Jb), ocyLLeCcTBMB MyCK pexuma
[03upoBaHus (cpabaTbiBaHUs onTopene).

Myck 4o3nMpoBaHUs BO3MOXEH TONbKO 13 pexnma «ob_3ANAH»;

4. [na cnexeHus 3a NpoueccoM A03MPOBaHUS NMeperTn Ha He-
06XoaMMbI MapameTp, HaXaB HY)XHOe KOMMYeCTBO pa3 Ha KHOMKY
«PEXUNMy;

5. Tpu gocTmxeHun 3agaHHOro oobema Npom3onaeT pa3Mblka-
HMe KOHTaKTOB OMnTopene - A03UpPOBaHME 3aKOHYEHO.
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NPUNOXEHMUE '3 (NPOAOIMKEHUE)

M BMA N cXxemMa BHELLIHUX NoaKnioyYeHnn ana NcnojiHeHnA

BHeLHn

Ob US800 ¢ dpyHKumen «osupoBaHne»

SRR
LI O X

LT
e isas wods o

toxan weansedxout | i)

BIHBAEHERL uali

EEEEER:

£8SX

mes

VWOZL/E00F T
20 M oy

EAHShEHE
OHMHAHINEW

1

edsdred
“ dogiaa
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NMPUNOXEHWUE '3 (NMPOOOINKEHUE)
CTpykTypHas cxeMa oTobpakeHus MHopmaLnm Ha MHaMKaTope
ansa ucnonHeHna 36 US800 ¢ cpyHkumen «Jo3unposaHue»

@ KpaTkoBpeMeHHOe HakaTHe Ha
KHOMKY

(L1l anurenbHoe HamaTue Ha KHONKY

ma
-
=
-
ma
s |
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NMPUNOXEHUE T4

WcnonHeHnne 3b US800 ¢ gononHUTENbHON hyHKUMEN
«[nCKpeTHbIN BbIXO NOHWXEHMWS / NOBLILLIEHWS pacxoda»

[daHHoe ncnonHeHve obecrneyvBaeT BbINOMHEHWE BCEX (DYHKLMIA
ynbTpassykoBoro pacxogomepa US800 ¢ gononHuTenbHOW (hyHKUMen
cpabaTbiBaHNA [OUCKPETHOrO BbIXOA4A MNPV MOHWXKEHUU [ MOBbILLIEHWN
N3MepsSIeMoro pacxoga HKe YCTaHOBNEHHOMO 3Ha4YeHus.

Ons 3agaHna  ycTaBkM HeobXoOAMMO BbIMOMHWUTL  CredytoLlme
OencTBus:

1. B cooTBeTCTBMU C N.2.3.3 NEPENTU B PEXUM NPOrpaMM1poBaHnst
BTOpOro kaHana. Beibpatb napameTp «LUkana» n ycTaHOBWUTb €ro
3HayeHue, COOTBETCTBYIOLLEE 3HAYEHNIO HY)XXHOWN YCTaBKM B M3/4. BoiATu
13 pexuma nporpaMmMmnpoBaHumsl.

2. MNepenTn B pexum nporpammMmupoBaHus nepeoro kaHana. Bontn B
CUCTEMHbIV NapameTp «pexum paboTtbl Ab». B cooTBeTCTBUM C
Tabnuuen 13 oTKNIOYNTL DYHKLUMIO «OBYXKaHarbHOE MCMOSNTHEHUEY.

[nsa BBOOA HOBOrO 3HA4YeHUs YCTaBKWU B fAanbHenwem Heobxoaumo
OyneT cHavana BKMOYUTbL (DYHKUMIO «OBYXKaHaNbHOE MWCMOJTHEHMEY,
BbINOMNHUTL N.1, 3aTem nN.2.

Ecnu He oTknovaTb «ABYXKAHarbHOE WCMOMHEHNEY», TO PEXUM
pabotbl US800 He HapyllaeTcs M HMKAKoro BUSIHUSA Ha U3MEPEHUs He
okasbiBaetcs. B aTtom cnyyae Gyget npucyTcTBOBaTb MHAMKAUMA O1IN
pacxoda BO BTOPOM kaHarle, KoTopasi He HECET HUKaKON MHAopMaLImK.

Cxema BHeLLHUX nogknodeHun ansa ucnonHernus 3b US800 ¢ dyHkumen
«[ANCKpeTHLIN BbIXO MOHWXEHMSA pacxoday:

AC unu DC

+ 400B/120mA XS3
E ; Konm.| Lens Ha3snaveHue
bt = :
1 E‘j? OMcKpeTHBIA BbiXog,
J “CyXoR KoHTaKT"
2
3 Unipposoi
4 NOCNEAOBATENLHBIA
whTepdenc
5
L L {IHJ YA i ToxoBLIR BBIKOT
7 - (I-)
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NMPUNOXEHUE

US800 moxeT obecneuntb BbINOMHEHNE KOMMYHWUKALIMOHHOW
YHKUMM B cocTaBe MNPOMBLILLIIEHHOW CETU Ha OCHOBE UWHTepdeinca
RS485, nossonsioLlen KOHTPONMPOBaTbL ero napameTpbl Npyv MOMOLLN
BHELLHEero YcTpoucTBa (KOMMbTEPa, MUKPOMPOLLECCOPHON CUCTEMBI
yrnpaBneHus).

UHTepdenc RS485 ncnonbsyetcs Anga nepeaaym curHana B o6oux
HanpaBsreHusix no AByMm npoBofaM (BuTas napa). RS485 asnsertcs
CTaHOapTHbIM MHTepdencom, crneumanbHO CrpOoeKTUPOBaHHLIM - ANS
OBYHanpasneHHON nepegayn  UM@POBLIX OaHHbIX B YCrOBUSX
nHAycTpmanbHOro  okpyxeHuss. OH  WKUpOKO  mucnonb3yetcs  Ans
NMOCTPOEHUSI MPOMBILLNEHHbLIX CETEeN, CBA3bIBAOWMX YCTPOUCTBA C
nHTepdpencom RS-485 Ha pacctoaHumn Ao 1,2 kM (penuTepbl NO3BONSAOT
YBENUYUTL 3TO PaACcCTOsAHME).

JlnHna nepepaum curHana B craHgapte RS485 sasngetca
audppepeHumanbHONn, CUMMETPUYHOW OTHOCUTEnbHO "semnu". OAuH
CEerMeHT MPOMBILLIIEHHOW CeTU MOXeT coaepxaTb A0 32 YCTPOWCTB.
Mepenaya curHana no ceTun ABnseTca AByHanpasneHHON, UHULMMPYEMOK
OOHMM  BegylMM YCTPOWCTBOM, B KayecTBe KOTOPOro 0ObIYHO
NCNonb3yeTcst OPUCHLIA UM NPOMBbILLNEHHLIA KOMMbLIOTEP (KOHTPONep).
Ecnuv ynpaBnsiowmin KOMNsoTeP MO UCTEYEHUN HEKOTOPOrO BPEMEHU HE
nornyyaeT OT MOAyns OTBET, OOMEeH NpepbiBaeTCs U MHULMATMBa BHOBb
nepegaeTcsl ynpasnsioweMy komnbtoTepy. Jliobol moaynb, KOTOpbIi
HUYero He nepegaeT, MOCTOSHHO HaXOAWUTCA B COCTOSIHUM OXUAAHWUS
3anpoca. Begylee ycTponcTBO HE MMeET aapeca, BEAOMbIE - UMEIOT.

MpumeHeHne wuHTepderica RS485 nossonseT pacnonoxuTb
npmbopbl US800 B HenocpeacTBEHHOW OnM30CTU K KOHTPONMpYyEMOMY
060pya0OBaHMIO N TaKUM 06Pa3oM YMEHbLLMTb O6LLYI0 AMNMHY NPOBOAOB U
BENMUYMHY MapasvTHbIX HaBOAOK Ha BXodHble Lenu. Pasmep agpecHoro
NpocTpaHCcTBa MoAynel no3sonsieT 06beanHUTL B ceTb 256 YCTPONCTB.
Mockonbky HarpysodyHast cnocobHocTb uHTepdeiica RS485 moaynewn
cocTaBnseT 32 cTaHAapTHbIX YCTPOWCTBA, ANS paclumMpeHns ceTu 0o 256
eouHny  Heobxogumo  mcnonb3oBaTb RS485 penutepbl  Mexay
hparmeHTamu, cogepxaiiumm o 32 mogyrnen. KoHBepTepb! U penuTepsbl
CeTU He 4BNATCA afpecyeMblMu YCTPOMCTBAMM W MO3ITOMY He
YMeHbLLaT NpedenbHy0 pasMepHOCTb CETU.
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Ona  noctpoeHns  ceTM  pekoMeHayeTCcs  MCNonb3oBaTb
3KpaHUPOBaHHYI0 BUTYIO Napy nposodos. Moaynu nogkmoyaTes K cetu
¢ nomowbio knemm DATA+ n DATA-. Haunydwen Tononornenm cetu
ABNAETCA ONIMHHAsA NUHWUS, K KOTOPOW B pasHbliX MecTaxX MOAKMYeHbI
agpecyeMble YCTPOWCTBA.

usseon Mo 31 npubopa 8 pdHom ceamexme cemy

=) e =
=t T

Koneepmep
RE232/R5485
(-7520)

I‘.
—\ *)
Ho 1200m \

Penumep \\
RS485/R5485 |

{1-7510)
o 12008
|
|
JJ)

"'\ Buman napa

. * 1
% \ I\
- N S .
Jliobble pa3pbiBbl 3aBUCUMOCTU nMneagaHca NMHUN oT
ﬂpOCTpaHCTBeHHOVI KOOpAOWUHaTbl BbI3bIBAKDT OTPaXeHUdA U UCKaXXeHuA
curHanoB. Ytobbl usbexatb OTpa)KeHMVI Ha KoHuUaXx JNHUN, K HUM

NOoAKMK4YarKT cornacywLine pe3mcTopbl.

= =

KomaHabl, nocbinaemble ynpaBnsitoLLMM KOMMNLIOTEPOM B Nprbop
cosmecTumbl ¢ moaynamu ADAM-4017, ICPDAS 1-7017 n wnmeloT
cneyoLyo CUHTakcu4eckyto cTpyktypy (npotokon DCON):

#AAN[CHK](CR) - uteHue aHanoroeoro Bxofa c kaHana N,

# - pasgenuTenbHbI CUMBON 3anpoca;

AA - 0BYXCMMBOIbHbIV LLIECTHaALaTePUYHbIN agpec Mmoayna (oT
00 oo FF);

N - HOMep KaHana, KOTopbI HyXHO npoyvnTaTth (0T 0 o
B B ASCII chopmare);

CHK — koHTpoOnbHasa cymma 13 gByX CUMBOJIOB (B KOHTPOSbHYHO
CYMMY He BKIIOYaeTCsi KO, CUMBOMa BO3BpaTa KapeTku);

CR - 3aBepuwatownin cumeon, Bo3spaT kapeTku (0x0Dh);
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OteeTt >(DATA)[CHK](CR)

> - pasgenuTernbHbIi CMMBOM OTBETA

(data) - BxogHoe 3HayeHve 3anpalumBaemoro kaHana s ASCI|
dopmate. CocToUT U3 3HaKa + UMK - U NATU JECATUYHBIX 3HAKOB C
hUKCMpPOBaHHOM 3ansaToON.
Mpumep
Ctpoka komaHabl:#012B6 (CR)
cymma ctpokn ="# +’0° + ’1’ + ’2’=23h+30h+31h+32h=B6h,
KoHTponbHasa cymma =B6h n [CHK]="B6’.
OTtBeT npnbopa:>+1.234596(CR)
Cymma ctpokm =2>"++ +1'+ 17 +'2° + '3 +'4 +
’5’=3Eh+2Bh+31h+2Eh+32h+33h +34h+35h=0196h,
KoHTpornbHas cymma =96h n [CHK]="96".
KomaHaa 3anpawvsaet 2-on Bxod moayns ¢ agpecom 01h.
3HaveHune 2-ro kaHana pasHoO + 1.2345.

Tabnuua goctynHbix napameTpoB US800 no RS485 unTtepdeiicy.

Ne napamempa HaumeHoeaHue napamempa
0 Q1 - MrHOBEHHbIN pacxod no 1-My kaHany
1 Q2 - MFHOBEHHbIN pacxopd Mo 2-My KaHany
V1_H - cyeTunk HakonneHHoro obbema no 1-my
2 KaHany ctapwwve 4-pe paspsga
V1_L - CyeTumk HakonneHHoro obbema no 1-my
3 KaHany mnaglimve 5-Tb paspsaos
V2_H - cyeTunk HakonneHHoro obbema no 2-my
4 KaHany ctapwwe 4-pe paspsaa
V2_L - CyeTumk HakonmneHHoro obbema no 2-my
5 KaHany mnaglimve 5-Tb paspsaos
MpusHak “HOPMA” no 1-my kanany (0- kaHan
6 HaxoguTcsa B oTkase, >0 B HOpME)
MpusHak “HOPMA” no 2-my kaHany (0- kaHan
’ HaxoguTcsa B oTkase, >0 B HOpME)
T1_H - CueTuunk BpemeHu HapaboTku no 1-my
8 KaHany ctapwwe 4-pe paspsaa
T1_L - CyeTumk BpemeHu HapaboTku no 1-my
9 KaHany mnaglimve 5-Tb pas3psaos
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1Z_H - CYeT4mK BpeMeHU HapabOoTKn NO Z2-My

kaHany ctapliue 4-pe paspsga

5 T2_L - CyeTynk BpeMeHn HapaboTku No 2-my

KaHany mnagwive 5-Tb pa3pagos

HakonneHHbIn 06bem 1 Bpemsl HapaboTku paccuntaTb no
dopmynam: V=K*(100000*V_H + V_L),m3;

K - Bec mnagwen eanHuusl no Tabnuue 11 PO y.1
T=0.1*(100000*T H+ T L) ,4acos.

MpumevaHus:

1. MapameTpbl nocnegosaTenbLHON NnepegaYdu:

CkopocTb o1 300 go 115200 604, 8 61T gaHHbLIX ,1 cTon 6uT, GUT
YETHOCTW OTCYTCTBYET.

2. [Ona [eMOHCcTpauuMu  MocrnefgoBaTenlbHOW — CBA3WM MO
CMMBOJTbHOMY MPOTOKOIY C MPUBOPOM MOXHO MCMOMNb30BaTb NporpaMmmy
US800_rs485.exe.

3. Ona ckausBaHusi Cc npubopa apxmBOB MCMOMb30BaTb
nporpammy US800_arc.exe.

4. [Insi ucnonb3oBaHUs B KOHEYHOM NPYMEHEHNN MOXHO
ncnone3osaTtb 10 ansa moagynent ADAM-4000 n I-7000, nmetowleecs
Ha pblHKEe B CBOGOAHOM pacnpoCTpaHEHUN.
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HacToswwasn yacTb pykoBOACTBa MO 3KCMnyaTaumMn pacxogomepa -
cyeTyMmka xuakocTn ynbTpassykoBoro US800 (ganee - USS800),
yCTaHaBnvMBaeT MnopsgoK W MEeTOAMKY NPOBEAEHVS NEPBUYHON U
nepuogunyecknx nosepok US800 Ha nNOBEpOYHbIX pPacxogoMepHbIX
3TanoHHbIX YCTaHOBKaX.

Ob US800, noBepeHHble MO [JdaHHOM MeToauke, obecneynBatoT
MEeTPOSIorMyeckme XxapakTepucTMKM B COOTBETCTBMU C Tabnuuen 1.

Ta6bnuual
OTHOCUTENbHas NOrpeLlHOCTb
npu namepexHuu, %
nanasoH MamMeTp YCroBHOIO acxoda no
st et S L [ T
1 ucnonHexuve YrP 11 YaCTOTHO-
My Bbixody | Bbixoay TOpY
15-150 opgHony4yesoun 1,5 2,0 1,5
Qnmin - Qp | 100-150 gBYxNy4eBom 1,0 1,5 1,0
15-150 opgHony4yesoun 1,0 1,0 1,0
Qp — Qmax | 100 -150 gBYXNy4eBon 0,5 1,0 0,5

MexxnoBepou4HbIN MHTEpPBan - 4 ropa.
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1. ONEPALNN NMOBEPKU

1.1 TMpu nposegeHun nosepkn USB00 AomkHbI BbINOMHATLCA
onepaumu, ykasaHHble B Tabnuue 2.

Ta6bnuua 2
O6s13aTENBHOCTL NPOBEAEHUS onepauum
HaumeHoBaHWe Homep y §
npv NepBUYHOM npv nepuoanyeckomn
onepauuu nyHKTa
rnoeepke rnoeepke
1 BHewHun ocmoTp 5.1 Oa Oa
2 OnpoboBaHue 5.2 Oa [a
3 Onpegenexve
METPONOrMYECKNX
P 5.3 [la [a
XapaKTepucTuk

I'IpwmeanMe - Onsa COKpalleHna BpeMeHU W CHUXEeHUa TpyaoeMKOCTU
I'IepBI/ILIHOI;I NoBEPKU, u.enecoo6paaHo onepauuun nepsquoﬁ noBepku
coBmMellaTtb C npuemMmo - caaTtovYHbIMU UCMbITaHUAMU, NMPOBOANMbIMU [maBHbIM

KOHTPOJ1IEPOM NpeanpuaTmna - UroTtoBUTENA.

2. CPEACTBA INMOBEPKN

2.1 Tlpn npoBedeHWUM MOBEPKM OOIMKHbI MPUMEHSITLCS CPEACTBa
N3MepeHnii, ykasaHHble B Tabnvue 3.

2.2 [onyckaeTc NpUMEHeHVe [ApYrX CPeACTB MOBEPKM, C
XapaKTePUCTUKaMWN HE XYXKe, YEM XapaKTEPUCTUKN CPEACTB, YKa3aHHbIX
B Tabnuue 3.

2.3 Bce cpeactBa u3MepeHWn, UCMOMb3yemble Mpu MoBepke
US800, fomkHbl ObITb NOBEPEHbI U UMETH COOTBETCTBYHOLLNE JOKYMEHTbI
C OTMEeTKaMu O AEeNCTBYIOLLEN NOBEPKE.
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Tabnuua 3

HaumeHoBaHu
e onepauuu

Ne
nyHKTa
NoBepKU

CpencTso NOBEPKU U €ro HOPMAaTUBHO -
TeXHUYeCcKMe XapaKTepuCTMKM

Onpo6oBaHue

OnpepeneHuve
MeTpornoru-
YecKux
Xapakrepuc-

TUK

5.2

5.3

YcraHoBKa NnoBepoYHasA pacxoAoMepHas
3TanoHHas )
[wvana3oH nsmepeHus pacxoga: 0,02-300 M3y
[nameTpbl YCNOBHbLIX MPOXOAOB  MOBEPSIEMbIX]
pacxogomepos - cyeTynkos oT 15 ao 150
OTHOCHTENbHAs NOrPeLLHOCTb:

npu  M3MepeHun  pacxoja 3TanoHHbIMY

pacxogomepamu He 6onee 0,3 %;

npu M3MEpPeHUN 3TarioHHbIMM MEpPHMKaMN He
oonee 0,25 %;

npuv n3mepeHun secamu He 6onee 0,15 %;

YacToTOMep 3/1eKTPOHHO-CYeTHbIN TUNa
GFC - 8131H Instek (GW)

[wvana3soH namepsaembix yactot - ot 0.01 'y go
120 MI'y, MakcMmanbHbIN YypOBEHb BXOAHOMO
curHana —

150B (0-10kl"w); 5B (10 'y, — 120MI"w)
MorpelwHocTb namMepeHns yactoTbl (1 06 +1
ed. Mn. pa3psiaa)

BonbTmeTp yHUBepcanbHbIN LU poBon
GDM-8245 Instek (GW)

MorpeLHoCTb M3MepPeHUs NOCTOSIHHOTO ToKa, %
(0.2 + 2 eg. mn. paspsga)

MorpeLuHoCTb M3MepeHUs NOCTOSIHHOTO
HanpsbkeHust, %

(0,03 + 4 en. mn. paspsga)

TepmomeTp nabopatopHbin TI1-18
CekyHaomep-Tanmep CTuU-1, npegen
nm3mepeHus 999 c

MaHomeTp MO-160-2,5 MIa 0,4
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3.TPEBEOBAHNA EE3OMNACHOCTH

3.1 lMoeeputenn USB800 AomkHbl MMeETb KBanuguKaLMOHHYO
rpynny no MT3 un INTE He Hwxe lIl ans anekTpoycTtaHosok Ao 1000 B.

3.2 Tlpu pabore <Cc u3MepuTenbHbiMU  npubopamum
BCromoratenbHbIM  OOOpyAOBaHMEM  [AOIKHbl  ObiTb  cOBnoaeHbI
TpeboBaHMs  ©e30nacHOCTW, OrOBOPEHHblE B  COOTBETCTBYHOLLMX
TEXHUYECKMX  ONUCaHUAX U PYKOBOACTBaX NO  3SKCnnyaTaumm
NpUMeHsieMbIX NpUOOpPOB.

4.YCITOBUA NOBEPKW 11 MOArOTOBKA K HEW

4.1 Tpun npoBeAeHNM NOBEPKM AOMKHbI COBNI0AATLCSA YCOBUS, He
npoTMBopevawine pabouum  ycnosuam  akcnnyataumm  US800,
pernamMmeHTMpoBaHHbIM B AOKyMeHTe «PacxofoMep-CHeTUMK XXMOKOCTU
yNbTPa3ByKOBOW US800. PykosoacTteo no akcnnyarauuu.
US800.421364.001P3 Yactb 1».

B atom cnyyae AomkHbl cobniogaTtbCsi YCNoBUsi aKcrnyaTauum
NnoBepoYHOro 00opyaoBaHMS.

YTP pomxeH OblTb NpucoeguHeH K TpybonpoBogam NoBepoYHOM
YCTaHOBKU C cobnogeHneM TpeboBaHMIM IKCNNyaTauuoHHbIX OorpaHnye-
HUI (pykoBoacTeo no akcnnyaTaumm US800.421364.001P3 YacTb1»).

HecTtabunbHocTb NoToka He 6onee 4%;

4.2 [Ona KOHTPOMs YCMNOBUA MNOBEPKUA [OMKHbI MNPUMEHATHCS
criegyoLime cpeacTsa U3MeEpPEHUN:

*  TepMoMeTp c LieHom AeneHuns He
Gonee 1 °C, pmanasoHom usmepeHus (0-50) °C;

"  [CMXPOMETP AN N3MEPEHUs BNaXXHOCTW B AMana3oHe
ot 30 po 80% c norpelsHocTblo He bonee + 5 % npu TemnepaType
(15-30) °C; = 6apomeTp C AnanasoHOM U3MEPeHUs AasneHns  (84-

107) «Ma
C norpeLuHocTblo He 6onee 1 klMa;

" BOMbTMETP NePeMeHHOro Toka Anst U3MepeHus
HanpsbkeHWs nNuTaHus ¢ guanasoHom usmeperus 0-300 B n
MOrpeLLHOCTLIO He Bornee
+ 1,5%.

4.3 Tllepen npoBedeHMEM MNOBEPKM OOMKHbI ObiTb BbLIMOMHEHDI
criegytoLlme NoaroToBUTENbHbIE PabOThI:
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= onpegeneHve cocTasa noBepuTenen;

" MpoBepKa Hanuyusa OEenCTBYIOLMX CBUOETENLCTB (OTMETOK) O
noeepke B popmynapax Cpeacts WU3MeEpeHWr, WUCMOMb3yeMblX Mpu
nosepke US800;

* npoBepka Hanuyus nacnopTa Ha nosepsieMblnn US800;

* oAroToBka K paboTe MCnonb3yemblx CpedcTB U3MEPEHWIN B
COOTBETCTBMM C UX SKCMNyaTaLMOHHON JOKYMEHTaUVen n NoAKIoYeHne
kK US800 cornacHo cxemMe BHELLHWX MOAKMHYEHNNA.

* BblgepXkka nepen onepauvsiMu  MOBEPKM B  Hepaboyem
COCTOSIHUM He MeHee 30 MUHYT B YCMNOBUAX YKa3aHHbIX B 4.1, a 3aTeM BO
BKIMIOYEHHOM COCTOSIHUU MPU ITUX Ke YCNoBuaX He MeHee 30 MUHYT.

" rpagyvpoBKa Ans 3a4aHHOro AnanasoHa M3MeHeHns pacxona B
COOTBETCTBMM C METOAUKON NPUNOXEHUA A.

5.NMPOBEJEHNE NOBEPKN

5.1 BHewHui ocmoTp MNpu BHELIHEM OCMOTpE NpOBEPUTh

KOMIMIIEKTHOCTb 1
MapKMPOBKY,  Hanuyine  nrnoMOMpoOBaHWsi, OTCYTCTBME  BUOUMBIX
MEeXaHU4YeCKNX MOBPEXOEHNIA.

Pe3ynbTaTbl BHELLHENO OCMOTPa CYMTaTb MONOXUTENbHLIMU, ECINN
YCTaAHOBMEHO COOTBETCTBME BHelwHero Buaa u coctosHua US800
TpeboBaHMAM SKCNIyaTaUMOHHOW LOKYMEHTaLMN Ha Hero.

5.2 Onpo6GoBaHue

Mpwn onpoboBaHuu uS800 yCTaHaBnmMBaeTcs ero
paboTOCNoCOBGHOCTL B COOTBETCTBUM C yKa3aHUsIMM PYyKOBOACTBA MO
akcnnyatauuun US800.421364.001P3 YacTtb1.

MpoussecTn 2-3 NPOGHbIX M3MEPEHMWS, KOHTPOMNMPYS pacxod Mo
nokKasaHUsIM 3TanoHHOro 1 NOBEPSEMOro Pacxo4oMepPOB-CHETHMKOB.

5.3 OnpegeneHne MeTpONoOrM4eCcKnX XxapakTepucTuk

5.3.1 OnpegeneHne OTHOCUTENbHLIX MOrPELUHOCTEN MpU
n3mMepeHnn pacxoga NnpoBoanTb B 3-X ToUKaX Qmin, Qp, U Qmax 4N
KaHana nsMmepeHusi.

5.3.1.1 3Havenus Qmin, Qp BbIOMpatoTcsa no Tabnuue 1
pykoBogacTsa no akcnnyataumm US800.421364.001P3 YacTb1 B
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COOTBETCTBUM  C YCNOBHbLIM ANAMETPOM YMNP un3  komnnekra
nosepsiemoro US800.

Qmax  NpUHMMaeTCA paBHbIM 3aJaHHOW LWIKane pacxoa us
nacnopta Ha US800, nn6o MaKCUMarnbHOMY 3Ha4YeHuo AN AaHHOro
AvameTtpa no Tabnuue 1 pykoBoAacTBa MO 3KcnnyaTauum
US800.421364.001P3 YacTb 1.

3HaveHnss pacxoda MOBEPOYHON XMOKOCTU MNpU  U3MEPEHUU
nosepsiembim US800, cHATb ANSA KaxgonW TOYKM He MeHee 3-X pas no
nokasaHusiM MHAMKaTopa 1 NokasaHMsAM YacToToMepa 1 amnepmeTpa.

5.3.1.2 OTHOCMKTErbHYIO MOrPELLHOCTb NPY M3MEepPeHnn pacxoaa
no nHaukaTopy J onpepenuts Ans kaxaon Touku no dopmyne (1):

in
- QQ/
w T 100, % (1)
i o6p ,
roe: I
Qf - sHauerme pacxofa, CHATOe ¢ MHavkaTopa nosepsiemoro US
800 B j-oit NMOBEPOYHOMN TOUKE, anj- OM U3MePEHNH, M3/q;

Q/oGp - 3Ha4YeHne pacxona, CHATOe C 3TalioHHOIro pacxogomepa

— cyeTymka B J-o MOBEPOYHON TOYKE, NPW | - OM U3MEPEHUH, M3y,

5.3.1.3 OTHoCcHTENbHbIE NOTPELUHOCTU NPU U3MEPEHUN pacxona

MO YaCTOTHOMY BbIXoAy F { onpeaenuTs no cdopmyne (2):
SFJ N
ANnNnN ; 06p
S ——100, % 2
iobp
roe:
S- wkana nosepsiemoro US 800, M3/‘4;

Fi‘/ - 4YacTtoTa, naMmepeHHasa Ha 4aCTOTHOM BbIX04e noBepAaemMoro

US 800 B J-oi MOBEPOYHON TOYKE, NPW j- OM n3mepeHun, Iy;
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Q[J06p - 3Ha4YeHne pacxona, CHATOe C 3TallOHHOIro pacxogomMepa —

cyeTUnKa B I-0i1 MOBEPOUHOI TOUKE, MPU j- OM U3MEPEHIM, M /.

5.3.1.4 OTHOCHTENbHbIE NOMPELUHOCTU NPU U3MEPEHUN pacxona
no TokoBOMy Bbixofly / onpenenuts no chopmyne (3):
li

J .
s 1) q
! a7 100, % (3)
iobp
roe:
S- wkana nosepsiemoro 36 US 800, M3/q;

If - 3nauenve TOKa, M3MEpPEeHHOoe Ha TOKOBOM BbIXOfe
nosepsemoro US 800 B I-oit NOBEPOYHON TOUKE, NpU - OM

nsmepeHnn, MA;

lo - 3HaueHue curHana Ha TOKOBOM BbIXO/le, COOTBETCTBYIOLLEE
0% ot wkansl pacxoga nosepsaemoro US 800, MA;
- AnanasoH U3MEHEHUs CUrHana Ha TOKOBOM Bbixofe, MA;

Q[J06p - 3Ha4YeHne pacxona, CHATOe C 3TalloOHHOIro pacxogomepa —

CcyeTUMKa B [-0i1 MOBEPOUHOI TOUKE, MPU j - OM U3MEPEHUN, MY,

MpuHATL 3a OTHOCUTEMbHbIE MOrPELIHOCTM M3MEepeHUsa pacxona
US800 no wuHAMKaTOpy, YacTOTHOMY BbIXOAY W TOKOBOMY BbIXO4Y
MaKCUMarbHble 3HaYeHUs MOrpeLlHOCTen NoACYMTaHHbIX No hopmynam
1, 2 1 3 COOTBETCTBEHHO.

5.3.2 OnpegeneHvne OTHOCUTENLHOW NOTPELLHOCTU NPY U3MEPEHUN
ob6bema nNpoBoaAnTb B TOYKE Qmax-

5.3.2.1 TpogonknTensbHOCTL Npolecca U3MepPEeHUs YCTaHOBUTL
TakoW, 4TOObl KOmMyecTBO npowenwen depes YIP  xugkoctu
COOTBETCTBOBANoO obbemMy, cocTasnsiowero He MeHee 500 eguHuy
mMraglero paspsga nigukatopa US800.

5.3.2.2 VamepeHus o6bema no nHomkaTopy NpPoBecTu He MeHee 3-
X pa3 no cnegyoLen MetToguke:

"  YCTaHOBUTb pacxog XMOKOCTU B M
YIP, cooTBeTCTBYOWMN TOUKe Qmax;

314 yepes
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" BbIBECTM Ha MHOMKALMIO CHETYMK OObema COOTBETCTBYIOLLErO
KaHana nsmepeHus;

* B MOMEHT CMeHbl MNnagLuero paspsga umMdpoBoro nHankaTopa
Ha4aTb npolecc usMepeHusi obbema Nno 06pa3LOBOMY pacxodoMepy —
cyeTynky n no nosepsemomy USS800, 3adukcnpoBaB HavanbHoe
3Ha4yeHne obbema Vygy B M3;

" N0 WCTEYeHWM BpemeHu, Heobxoammoro Ans npouecca
M3MepeHnsi, B MOMEHT CMeHbl Mragllero paspsga Ha uHaukatope

nosepsiemoro US800 3acpukcuposatb Vikon 1 3Ha4eHre obbema Vobp B

3

M~ no o6pa3LoBOMY pacxodoMepy — CHETUMKY.
OTHoCcUuTENBHbIE norpeLLHocTn n3mepeHus obbema
/ onpepenuTb no chopmyne (4):
v
vV ;V ) v/
j ( KOHj Haw) 06p y % (4)
v VZi 100
obp
roe:

Vikon! - 3HaueHne obbema, CHATOE B KOHLIE NpoLiecca U3MepeHust
¢ vHavkaTopa nosepsemoro US800 npwu j - om n3amepeHnm B M3;

Viay! - 3Hauenne o6bema, cHsTOoe B Hauane npoLecca

n3mepeHusi ¢ uHavkatTopa nosepsiemoro US800 npwm j - oM namepeHn B
3

M

Vjo6p - 3HaYeHve obbemMa 3a NPoLEeCC N3MEPEHUS, CHATOE C
06pa3uoBoro pacxogomepa — cHeT4MKa B M3,

MpUHATL 32 OTHOCUTENbBHYIO NOrPELLHOCTL M3MepeHus obbema no
nHankatopy US800 MmakcumanbHyHo 13 MOrpeLHOCTEN, pacCYnTaHHbIX No
dopmyne (4).

5.3.2.3 NamepeHus obbema no umMnyrbCHOMY BbIXOAY NPOBECTU HE
MeHee 3-X pa3 Mo nokasaHWsM YacToToOMepa B peXxnme cyeta MMMynbcoB
criegyoLmm obpasom:

"  YCTaHOBUTb pacxog XMAKOCTU Yyepes
YIP, cooTBeTCTBYOWMN TOYKE Qmax;
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" BbIBECTU Ha MHAMKALMIO CHETYMK OObema COOTBETCTBYHOLLEro
KaHana nsmepeHus;

* B MOMEHT CMeHbl MrajLiero paspsga undpoBoro nHavkaropa
3anycTutb 4acToToMep Ha nodcdeT MMMYNbCOB M HayaTb nNpouecc
nsmepeHns obbema no obpasLOBOMY pacxofoMepy - CHETHUKY;

" 0 WCTEYEHUN BPEMEHW, YyCTaHOBNeHHoMy no n. 5.3.2.1,
3admKcpoBaTb MoKa3aHWA YacToToMepa M 3HayeHne obbema no
06pa3LoBOMY PacxodoMepy - CHETUUKY.

3HaueHne obbema VU , nogcumntaHHoe noepsiembim US800
onpegenseTca no popmyne (5):
Vu=Fu N (5)
roe Fy - BeC MMNynbca, YCTaHOBIEHHbIN B NPOrpaMmupyemMbIxX
napametpax F1 un F2;
N - KonnMyecTBO MMMNYbLCOB, MOACYUTAHHBIX YHACTOTOMEPOM.

OTHOCUTENbHBIE NOrPELLIHOCTM M3MepeHus obbema no
UMMynbCHOMY BbIxoay / onpegenutb no chopmyrie (6):
vu

v/ o,
J V o6p 100, 0 (6)

obp

v

MpuUHATL 32 OTHOCUTENbBHYIO NMOrPELUHOCTb U3MEpPeHNst obbema no
nuaukatopy US800 makcumanbHyo U3 NOrpeLlHOCTEN, paCCUYUTaHHbIX
no dopmyne (6).

5.3.3 US800 cuuTaeTcs rogHbIM K aKcnnyatauum, ecriv 3HaveHus
OTHOCUTEINbHbIX MOrPeLLIHOCTEN U3MepPEeHMs pacxoda u obbema
HaxogATcs B Npefenax, ykasaHHblX B Tabnuvue 1.

5.3.4 [lpu HecooTBeTCTBUM oOMnpedeneHHbIX B  Mpouecce
npoBeAeHUs NOBEPKN OTHOCUTENbHbIX norpetuHocTert US800 tabnuue 1,
JonyckaeTcs  MNOBTOPHO MPOBECTM rPagyvpoBKy MO MeTOAMKe
npunoXxeHns A 1 NpoBeCcTV! NOBEPKY 3aHOBO.
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6.000OPMJTIEHMNE PE3YJIbTATOB NOBEPKA

6.1 TllonoxwutenbHble pesynbTaTbl MNOBEPKM  OOPMAAIOTCA
3anucblo B nacnopte Ha US800, 3aBepeHHOM MOANUCHLIO U LITaMNOM
(noBepuTEnbHbLIM KIENMOM) n1ua, akkpeaMToBaHHOro B obnactu obec-
neyYeHus eAnHCTBa U3MEPEHUN.

Ona  ucknYeHns  HecaHKUMOHWPOBaHHOro  gocTtyna K
nporpamMmmupyembiM napametpam Ob US800 nnom6GupyeTcst MacTUYHOM
nnoMOoOM Ha OOHOM M3 KPEMeXHbIX BUMHTOB BEPXHEW KPbILWKW W
JoryckaeTca K aKkcnnyataummM C  HOPMMPOBAHHOW MNOrPELUHOCTLIO.
MnombupoBaHne 3B US800 ocyuwecTtBnseTca npeacTaBUTENEM
HEe3aBMCMMOW  3KCMyaTuUpyloLWen opraHv3aumm, akkpeauTOBaHHbLIM
nuuomMm (rocnoeseputenem) WNU UWHOW oOpraHusaumen (IMuom) no
cornacoBaHunio obeux CTOPOH (mocTaBLuk-noTpebutens). B cnyyae
noctaBkm US800 B nonHom komnnekte c¢ YIP, nnombupoBaHne 3b
USB800 ocyLlecTBnaeTca Ha 3aBoAe-U3rotoBuTene.

6.2 lNpn oTpuuaTenbHbIX pesynbTatax Nepuoauyeckon MoBepKu
US800 He ponyckaeTca K akcnnyaTauun. BblgaeTtca u3BelleHue o
HEeNpUrogHoCTM K akcnnyaTauum u um3bATMM u3 obpaweHns US800.
lMoBepuTenbHbIE KNenma racaTcs.

6.3 lNpu oTpuuaTenbHbIX pesdynbTaTax MNepPBUYHON NOBEPKM Npwu
Bbinycke M3 npoussoactsa, US800 Bo3BpallaeTcs M3roToBUTENIO AN
yCTpaHeHus gedeKkToB ¢ nocneaywmum npegbasneHneM Ha NoBTOPHYHO
NoBEpPKY.
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MPUNOXEHUE A
MeTtoauka rpagyvpoBku US800

1. [pagyvpoBka Npon3BOAWTCS Nepes NpoBeAeHNeM NoBEPKU Mpu
3HaveHuaAX pacxopda B Todkax Qmin, Qp, M Qmax AnanasoHa pacxoga
COOTBETCTBYIOLLEro ucrnonHeHuio nosepsiemoro US800.

2. [pagyvpoBKy MNpOM3BOAMTL B pEXMME W3MEPEHUs Mo
4YacTOTHOMY BbIXOAYy MO cxeme npunoxeHus B. NpogomkuTensHOCTb
n3mepeHns, obecnedmBaroLLyto HeobXoaMMYyH TOYHOCTb, onpeaensaeTcs
ycnosuem nogcyeta obbema He meHee 500 eguHuL, MnagLlero paspsaa
nHoMKaTopa YyactoTomepa.

3. KoacbdpuumeHT koppekuun nepen rpagyvMpoBKOW OOIMKEH ObITb
3anporpaMMmnpoBaH 3Ha4YeHnemM paBHbIM 1.

4. B kaxxgon TouKke NpoBeCTU N U3MepeHUn pacxoa (He meHee 3-
X pas). [nsa kaxxgon ToYKU onpeaennTb:

K QOﬁpimax , K QOﬁpimin , K QOﬁpip ,
i max _Q_ imin _Q_ ip _Q_
i max imin ip
roe:
Q , Q - pacxofpl MOBEPOYHOMN  KWOKOCTH,
imax imin uip

nsmepsaemble US 800 npu I- om nsmepeHun B Toukax Qmin, Qp, U Qmax
COOTBETCTBEHHO;

Q%0%P; max , Q°Pjmin , Q°6pip - pacxofbl MOBEPOYHO XMUAKOCTH,
N3MepsieMble STaNOHHLIM PACXOAOMEPOM - CYETYMKOM npu - OM
n3mepeHnn B Todkax Qmin, Qp, U Qmax COOTBETCTBEHHO.

PaccuutaTs:
n n n
, K K
Imax min Ip
Kmax L , Kmin i , Kp 11—
n n n
5. BbluMcnuTb HOBOE 3HayeHue KoapduumMeHTa Koppekumuu no
dopmyne: K K K
K max min min
3

6. BBecTu 3HauyeHue nonyyeHHoro koadduumeHta K B US800
cornacHo pykosoacTtsy no akcnnyatauuu US800.421364.001P3 YacTtb1.
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HacToswwas yacTb pykoBoACTBa MO 3KcMyaTaumm pacxogoMmepa
— cyeTuMKka >xupkoctu ynbTpassykoBoro US800 (manee - US800),
yCTaHaBnvMBaeT MnopsgoK W MEeTOAMKY NPOBEAEHVS NEPBUYHON U
nepuogunyecknx nosepok US800 MMUTaLMOHHBIM METOAOM.

US800 noBepeHHble MO [daHHOW MeToauke obecneymBaroT
METPOSIOrMyeckme XxapakTepUCTMKM B COOTBETCTBMU C Tabnuuamm 11 2.

Tabnuua 1
OTHOCUTENbHas NOrpeLlHOCTb
npu namepexHuu, %
pacxofa no pacxona | obbema
[OunanasoH ﬁp”;’:('fgap {AC“J;,OBHOFO MHOMKaTopy | no Toko no
pacxona U nenonnenne YIP " BOMY MHOMKaTo
YacTtoTHOMYy | Bbixoay py
BbIXOA4Y
32-200 ogHony4eBom 3,0 3,0 3,0
Qmin - Qp | 100-200 aByxny4eBomn 2,0 2,0 2,0
32-200 ogHony4eBom 2,0 2,0 2,0
Qp — Qmax | 100-200 oBYyxny4YeBO 1,5 2,0 1,5
Tabnuua 2
OTHOCUTENbHaA NOrpPeLHOCTb
npu namepexHuu, %
Ivanasos [IMameTp yCroBHOro pacxofa no pacxoaa | obbema
NPOX0Z3, MM; MHOMUKaTopy no no
pacxona yhP " TOKOBOM | MHAOMKaTo
1 UCMOINHEHNE YACTOTHOMY y oy
BbIXOA4Y BbIXOA4Y
Quin - Qp 200 OZHOMNYy4YeBON 2,0 2,5 2,0
min =
200 OBYXIy4EBON 1,5 2,0 1,5
Qr-Q 200 OZHOMNYy4YeBON 1,5 2,0 1,5
- max
200 OBYXIy4EBON 0,75 1,5 0,75

MexxnoBepo4HbIM MHTEpBan — 4 roaa.
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1. ONEPALNW MNMOBEPKU
1.1 Mpu npoBegeHMM NEPBUYHOM W NEPUOAMYECKUX MOBEPOK
USB800 gomxHbI BbINOMHATLCS onepaunuy, ykasaHHble B Tabnuvue 3.

Tabnuua 3
O6si3aTenbHOCTL
HaumeHoBaHwve onepavmu Howmep NPOBEACHNA O;eegfcl)-l::-
NYHKTa nepBun4Hasa yeckasi
noeepka noBepka

1. BHewHun ocmoTp 511 aa aa
2. OnpoboBaHue 512 na na
3. OnpegeneHve  OTHOCUTEIbHbIX
norpelwHocTten Ib:
Npv U3MEPEHUN BPEMEHMN pacnpo-
CTPaHEHUS YNbTPa3BYKOBbIX NM-
nynbCcoB 5.1.3.1 na aa
npu npeobpasoBaHK TEKYLLErO
pacxofa B BbIXOOHbIE CUrHanbl 5.1.3.2 na na
npu n3mMepeHus pacxoaa 5134 na aa
npv n3mepeHun obbema 5.1.3.5 na ga
4. amepeHue napameTtpos YIP 514
13 komnnekTta noctaBku US800:
n3MepeHne BHYTPEHHEro aAnameTpa
N3MepeHne yrna HakrnoHa ocu 5.1.4.1 na -
aKyCTU4YecKoro kaHana 514.4
n3mepeHne 6a3oBOro pPaccTosHUSA
mexay Marl 5.1.4.5
M3roTOBNEeHHOro Ha
Tpy6onpoBoge AnamMmeTpom
6onee 200Mm:
n3MepeHne BHYTPEHHEro aAnameTpa 5.14.2 Aa
N3MepeHue yrna HaknoHa ocm 5.1.4.4 HeT
aKyCTUYECKOro KaHana 5143 Aa
N3MepeHne CMeLLEHNS OCU HeT
aKyCTU4YecKoro kaHana 5.1.4.5
n3mepeHne 6a3oBOro paccTosHUSA HeT
mexay Marl

PykoBoactBo no akcnnyatauun US800.421364.001 P

85




MpoaomkeHune Tabnuubl 3

O6s13aTenbHOCTD
HavnmeHoBaHue onepauum Homep NpoBeAeHNA Onneep;ml-:)?m
MYHKT; nepBuYHast
yHkTa ep a Yyeckas
nosepka nosepka
5. OnpepeneHne koadduuneHTa 515
A a a
KOppeKumu A A
6. Bsopg nporpammupyemsix napa-| 5.1.6 ha ha
METPOB W KOHTPOIb UX 3HAYEHWN

1.2 [na CcoKpalweHWss BpPeMEHU U CHIKEHUA TPYyJOEMKOCTU
nosepkn US800, onepauum nepBMYHON MOBEPKU LieriecoobpasHo
coBMeLlaTb C NPUEMO-COATOYHbIMU UCMbITAHUAMU MPOBOAUMBIMK Ha
npeanpusiTUm - U3rotToBuTenNe.

1.3 Tlpu otcytctBum YIP B komnnekte noctaskn USS800,
nsrotosneHne  YMNP ocyLecTBnsaeTcs HenocpeacTBEHHO Ha
TpybonpoBoge Ha MecTe akcnnyatauun. [lpoBepka cobniogeHus
TpeboBaHMIN K MOHTaXy OCYLLECTBMAETCH MpU U3MEPEHUN MapameTpoB
YIP (5.1.4).

2. CPEOCTBA NOBEPKU
2.1 Npu npoBeaeHnn NOBEPKM AOMKHbI MPUMEHSATLCA cpeacTsa
N3MepeHnii, ykaszaHHble B Tabnuue 4.
Ta6bnuua 4

HaumeHoBaHve 06pa3LoBOro cpeacTea U3MepeHus Uni
BCMOMOraTefisHOro CpeacTea noBepku; Homep

Homep nyHkTa JOKYMEHTa, pernameHTUPYIOLLEro TEXHUYEeCKUe
JOKyMeHTa npu | TpeGoBaHUs K CpeacTBy; paspsia no rocyAapCTBEHHOM

nosepke NOBEPOYHOW CXeMe 1 (MNN) METPONOTNYECKMe 1
OCHOBHbIE TEXHNYECKNE XapaKTEPUCTUKM
1 2
513 BonbTmeTp yHUBepcanbHbIv uudpoBonn GDM-8245
Instek (GW)

MorpelHOCTL U3MEPEHUsI MOCTOSIHHOTO ToKa, %

(0.2 + 2 eg. mn. paspsga)

MorpelHOCTL U3MEPEHUsI TOCTOSIHHOMO HaNpsbkeHus!, %
(0,03 + 4 en. mn. paspsiga)
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MpoaomxeHune Tabnuubl 4

YacToToMep anekTpoHHO-c4eTHbIN TMNa GFC - 8131H
Instek (GW)

[wvana3soH namepsaembix Yactot - ot 0.01 'y go 120 My
MakcrmanbHbI YpOBEHb BXOOHOMO CUrHana —

150B (0-10kI"w); 5B (10ky — 120MIw)

[MorpelwHoCTb n3MepeHns HacToTbl (10'6 +1ea. mn.

paspsiga)

TexHonornyecknii YI1P -
KIM-800 c nsmepeHHbIM pacctosiHueM mexay Marl

5.1.5.2
5.1.5.3

5.1.54

LtaHreHumpkynb LULI-M-500-0.1 TOCT 166-80

Llena genexus - 0.1 mm, anana3soH usmeperus 0 - 500 mm
MorpelHocTb namepenus - 0.1

MpucnocobneHne AC803 — onst UaMepeHus pacCTosIHUSA

mexay Marl

5.1.5.2

Pynetka 3lMK-10AHT-1 FTOCT 7502
LleHa genexus - 1 mm

5.1.5.3

TonwwuHomep ynbTpassykoson YT-65M
OcHoBHas norpetHocTb (0.01 mm + 0.005x)
OwvanasoH nameperus ot 1.0 go 20 mm

LleHa penexHus HaumeHbwero paspsaga - 0.01 mm

5.1.5.3

Yrnomep ¢ HoHMycom Tuna 2-2, mogenes 127 TOCT 5378-88
[nanasoH namepeHuin: BHyTpeHHux yrnos - ot 40 go 180

HapyXHbIX yrnos - oT 0 go 360
[Mpegen gonyckaemou norpeLHocTy 2

TepmomeTtp TJ1-4
Llena penenus - 0.1 C. MNMpegenbl namepexus (0 — 100) C

514

CekyHaomep COCnp-26-2-000 “ArAT” 42958

5.1.5.1

HyTtpomep mukpometpudeckuin HM-600 FTOCT 10
[wana3oH namepenus - ot 75 go 600 mm

MorpewwHocTs - 0.015 Mm

HyTtpomep mukpometpudeckuii HM-2500 TOCT 10
[wvana3oH nameperus - ot 600 go 2500 mm
MorpelwwHocTs - 0.04 Mm
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MpopomxkxeHune Tabnuubl 4

HyTtpomepbl uHaukatopHele FOCT 868
Llena genexuns - 0.01 mm
HaumeHoBaHue | [QuanasoH M3MepeHus OcHoBHasl
NOrpeLIHoCTb

HW-50 A 18- 50 mm 0.015 Mmm

5.1.5.1 HK-100/00 50 -100 mMm 0.018 mm
H-160 100- 160 Mm 0.018 Mm

H-250 160- 250 mm 0.018 Mm

HW-450 250- 450 mm 0.022 mm

HW-700 450- 700 mm 0.022 mm

HW-1000 700 - 1000 mm 0.022 MM

1 2

2.2 [onyckaeTtca NpUMEHEHWe Apyrux CPeacTs U3MEPEHU C xapakTe-
pUCTUKaMW He XyXe, YeM XapakTepUCTUKN CPEACTB, ykasaHHbIX B Tabnuue 3.

2.3 Bce cpeactBa uaMepeHun, ucnonb3yemble Npu npoBepke, AOMKHbI
UMeTb AeNCTBYOLME AOKYMEHTbI 06 UX NoBepke.

3. TPEBOBAHNA BE3OIMNMACHOCTU

3.1 Noseputenn US800 OomkHbI UMETb KBanUUKaLMOHHYIO rpynny no
MT3 u MNTH He Hwxe Il ana anekTpoycTaHosok Ao 1000 B.

3.2 Tpu paboTe ¢ nsmeputenbHLIMK NprGopamm 1 BCromoraTenbHbIM
obopyaoBaHMeEM [OSKHbI ObiTb cobntofeHbl TpeboBaHWs 6e3onacHoOCTU, Oro-
BOPEHHbIE B COOTBETCTBYIOLUMX TEXHUYECKUX OMUCaAHUAX W PYKOBOACTBaX Mo
aKcnnyaTauum NpuMeHsieMbIx Npubopos.

3.3 Pabotbl no 5.1.4 npousBoguTb MpW OTCYTCTBUM >XUOKOCTU B

TpybonpoBoae.

4. YCNOBWA NOBEPKW M NOATOTOBKA K HEN

4.1 Bo BpemsA MpoBedeHUs MOBEPKM [OMKHbl cobniogaTbes
yCNnoBwsl, He NpoTUBOpeYaLLme pabovnm ycrnosusim akcnnyartaumm US800
pernamMeHTUpoBaHHbIM B [OKYMeHTe «Pacxofomep-CHeTUYMK XMOKOCTH
yNbTPas3ByKOBOW US800. PykosoacTteo no akcnnyarauuu.
US800.421364.001P3. YacTb1».

B atom cnyyae pomkHbl cobniogaTbCA yCnoBust aKcnnyaTauum
NnoBepoYHOro 00opyaAoBaHUS.

4.2 [na KOHTPONS YCMNOBUA MOBEPKN [JOSMKHbI MPUMEHATHCS

creayloLime CpeacTsa U3MepeHuit:
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= TepMoMeTp C LeHon aeneHus He Gonee 1 °C, AnanasoHoM
nsmepenus (0-50) °C;

" NCUMXPOMETP AN U3MepPeHust BNaxHOCTU B AnanasoHe (30-80)
% C NOrpeLLHOCTbLI0 He Bonee + 5 % npu Temnepatype (15-30) °C;

= HapomMeTp C Anana3oHOM n3MmepeHus aasnexus (84-107) klMa c
norpeLuHocTblo He 6onee 1 klMa;

" BOMbLTMETP NEPEMEHHOrO TOKa AN U3MEPEHUs HanpsiKeHus
nuTaHus ¢ guanasoHoM mameperusa 0-300 B n norpellHocTbio He Gonee
+1,5%.

4.3 lMepen npoBeneHWEM MOBEPKU AOMKHbI ObiTb BbIMOMHEHbI
crneaytoLme NogrotToBUTeNbHbIE paboThl:

* OnpeaereHne cocTaBa NOBEPUTENEN;

* poBepKa Hannuusi OeVCTBYHOLLMX CBUOETENLCTB (OTMETOK) O
nosepke B opmynsipax CPeACTB W3MEPEHWUN, WCMONb3yeMbIX Npwu
nosepke US800;

* npoBepka Hanu4yus nacnopTa Ha nosepsieMblnn US800;

" oAroToBka K paboTe MCnonb3yemblx CpeacTB U3MEPEHWN B
COOTBETCTBMU C UX IKCMNyaTaLMOHHOW AOKYMEHTaLMEN 1 NOAKHOYEHNE
k US800 cornacHo cxeme BHELLHUX MOAKMIOYEHUIA NPUoXeHns A.

* BblgepXka nepeg onepauusiMm MOBEPKM B  Hepaboyem
COCTOSIHUM He MeHee 30 MUHYT B YCIOBUAX yKasaHHbIX B 4.1, a 3aTeM BO
BKITHOMEHHOM COCTOSIHUM MPU 3TUX XKE YCNOoBUSX He MeHee 30 MUHYT.

B kauecTtse YIP nogknioyaemoro k Ob MoxeT ncnonb3oBaTbCs:

= YIP n3 komnnekra noctaskm US800;

= TexHonorndeckun YTP KM-800.

5. MPOBEOEHWE MNMOBEPKA

5.1 lNepBur4Hasa nosepka

5.1.1 BHeLwHWn ocMoTp

Mpu BHELLHEM OCMOTpPE NPOBEPUTL KOMMNEKTHOCTb Y MapKUPOBKY,
OTCYTCTBME BUOUMbBIX MEXAHUYECKMNX NMOBPEXOEHWN.

PesynbTaTbl BHELLHErO OCMOTPa CYUTaTb NONOXUTENbHBLIMW, ECNN
YCTaAHOBMEHO COOTBETCTBME BHeLLHero Buaa u coctosHua US800
TpeboBaHMAM 3KCnIyaTaLMOHHON JOKYMEHTAaLUMM Ha Hero.
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5.1.1 OnpoboBaHue

Mpu onpobosaHun uS800, ycTaHaBnvBaeTcs ero
paboToCNOCOBGHOCTL B COOTBETCTBUM C yKa3aHUsIMM PYyKOBOACTBA MO
akcnnyatauuun US800.421364.001P3. YacTtb 1.

5.1.3 OnpegeneHne oTHOCUTENbHBLIX NorpeliHocTen Jb.

5.1.3.1 [Ona onpegeneHus OTHOCUTENbHOW MOrPeLHOCTU Mpu
N3MepeHNM BpeMEHWN pacnpoCTpaHEeHUs YNbTPasBYKOBbIX WUMMYMbLCOB B
kadectBe YIP nopkniovaemoro K kaHany usmMepeHus OB wmoryT
ncnonb3oBaTbCS:

= YTIP n3 komnnekra noctaskn US800;

= TexHonornyeckumn YTP KI1-800.

Mepen npoBeoeHvemM uW3MepeHM HeoOXOAMMO OCYLLEeCTBUTb
BBOJ MporpaMMuvpyemMoro napameTtpa «dnuHa coeauHUTENbLHOro
Kabensy.

[na aToro cnegyeT BbINOMHUTL criegyloLlee:

= onpegenuTb nonycymmy OJNVH kabenein Lk ot
kaHana wu3amepeHus 3b k YT1P;

* BbIOpaTh KaHan M3MepeHus Kk KoTopomMy nogknioyeH YIP;

»  OnUTENbHBIM HaXxxaTneM (He meHee 3 cekyHa) kHonku «BBO»
nepesectn 36 B pexvM NnporpammMmpoBaHuns;

*  Haxumasa kHonky «BBOL» nepeintu B napameTtp «AnuHa
coegUHUTENbHOro Kabensi» 1 yCTaHOBUTb KHOMKaAMM « » U « »
3HayeHWe Nonycymmbl AnNuH kabener B MeTpax; =  Haxumas

nanee kHonky «BBOL» BbIATU B pexum paboThl.

N3mepsiemoe 3b 3HavyeHne BpeMeHU pacrnpocTpaHeHust
yNbTpa3ByKOBbIX UMMYMbCOB ONPEAeNnnTb CreaytoLmm o6pasom:

» BbIbpaTb KaHan M3MepeHus;

* nepevitn B napameTp «BpemeHHble MHTepBanbI» pexuma
NporpaMMmpoOBaHnsa  ANUTENbHbIM HaxaTnem (He MeHee 3 CcekyH[)
kHonkn «BBOy;

" HaXaTMEeM KHOMKA « » OTKpblTb OkHa 1.3 u 14 wu
cynTaTh B HUX COOTBETCTBEHHO 3HAYEHUS MONYCYyMMbI fcp U PasHOCTU
BpeMeH t pacnpocTpaHeHus yNbTpasBYyKOBbIX NMMYbCOB.

MpoBepuTb BbiNONHeHUe ycnosus: t 0,2 MukpocekyHAabl. [Mpu

BbINOMHEHUN AAHHOIO YCMOBUSI NPOAOITKUTL NOBEPKY.
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MNamepuTb TemnepaTypy Boabl B YIP ¢ TouHocTbio 0,1 °C.

Mo Tabnuue npunoxeHmsas B ©  uM3MepeHHOMY 3HauYeHuio
Temnepatypbl Boabl B YIIP onpegenutb 3Ha4YeHUe CKOPOCTU
yneTpassyka C B Boge. Onpegenutb no copmyne (1) pacyeTHoe Bpems

pacnpocTpaHeHus ynbTpa3ByKOBbIX MMMNYNbCOB fpacy -

tpacy = L_ﬂ , (1)
C
roe Lp- paccTtosiHue mexay uanyyarowwmmm topuamm MNart, wm;

C - CKOPOCTb yrbTpa3sByka, COOTBETCTBYHOLLAA N3MEPEHHON
Temnepatype Boabl (M3 Tabnuupl npunoxenns b), m/c.
Onpegenutb no dopmyne (2) OTHOCUTENbHYHO MOrPELLHOCTb NpU
N3MepeHnn BpeEMEHN pacnpocTpaHeHns yrnbTpasByKOBbIX MMMYbCOB:

t t 0
¢ Ccp pacy 100’ A) (2)

pacy

5.1.3.2 OnpegeneHve OTHOCUTENbLHOM MOrPELUHOCTM  Mpu
npeobpa3oBaHUM TEKYLLIErO pacxoa B BbIXOOHbIE CUTHarbI.

BbiOpaTb KkaHan u3mepeHus u nepeeectu OB B pexum
nporpamMmmunpoBaHusi. B pexxvnme BBOAa napaMeTpOB HACTPOWKM BbiOpaTb
napameTp «KOHTponb BbIXOAHLIX cUrHanoBy. [locrieqoBaTensHO
BbIOUpasn To4kM 0,25Qmax, 0,5Qmax, 0,75Qmax, U Qmax 3admkcmpoBaTtb
no n3mepuTenbHbIM Npubopam:

= 3HadeHusa curHana QF Ha YaCTOTHOM BbIXOAE B KaXOoW TOYKE;

= 3HadeHus curHana Q| Ha aHanoroBoOM BbIXO4e B KaXKaomn
TOuKe.

MpoBepUTL BLINOMHEHNE YCIOBUI YKa3aHHbIX B Tabnuue 5. Ecnn

X0Ts1 Obl OQHO M3 YCNOBUIA He BhiNonHsaeTcsl, b cuntatb He
npoLueaLnm noBepKy.

PykoBoactBo no akcnnyatauun US800.421364.001 P3
91



Tabnuua 5

YacToTHbIN [Junana3oH aHanoroBoro curHana, MmA
CurHan,

My 0-5MA 0-20mA 4-20mA

0 0< Q;<0,001 0=<Q <0,01 3,99 <Qj <4,01
249,75 <Qf <250,25 1,245 <Qj <1,255 4,98<Q <5,02 7,968 <Q <8,032

499,5<QF <500,5 2,49 <Qj <2,51 9,96<Qj <10,04 11,952<Q) <12,048

749,25 <Qf <750,75 3,735<Q <3,765 14,94<Q; <15,06 | 15,936 <Q; <16,064
999,0 <Qf <1001,0 4,98 <Qj <5,02 19,92<Q <20,08 19,92<Q) <20,08

5.1.3.3 TlpoBepka aBTOMaTU4ECKOW KOPPEKTUPOBKN CMELLEHUS
HYNs KaHana u3mMepeHus.

MepeBectn OB B pexum nporpammunpoBaHus. B cooTBeTcTBUM C
yKa3aHMAMM pPYKOBOACTBa No akcnnyatauum (Yactb 1) ycTaHOBUTL
nporpaMmmupyemMble napameTpbl KaHana(oB) U3MepeHus:

= «llkana»: 10 M3/q;

» «BHyTpeHHu® gnameTtpy»: 0,05 Mm;

» «Bbasa parTyMKoB»: paccTosiHMe Mexay U3nyyaroLmmMu
Topuamu N3I B YIP;

= «YpoBeHb oTceuku»: 0,1;

= «[MocTosiHHasa BpemeHun»: 20,0;

= «[AnuHa Kabens»: dhakTnyeckas AnuHa kabens

coeauHsitowero YMNP ¢ Ob B meTpax;

=  «KoadhduumeHT koppekumm»: 1,0.

HaxaTb KHOMKy « » [0 MNOsIBNEeHWs B KpalHeM NneBoM paspsge
uncpposoro nHamkatopa umdpsl 0, cBUAETENLCTBYIOWEN O Nepexoae B
pexuM aBTOMaTUYeCcKOr KOMMeHcauuu.

HaxaTb KHOMKY « », KpavHWA neBbld paspsa  umdpoBoro
nHAMKaTopa JoImKeH NoMeHATb 3HadveHue ¢ 0 Ha 1. lNMpouecc BeINONHEHMS
aBTOMaTn4ecKomn KOMneHcauum nHanumpyeTcsa NoCTENEHHbIM
3anonHeHnem nHaukartopa umcpon “17.

lMocne oOKoHYaHuA pfdaHHOro npouecca 3Ob aBTOMaTMvecku
nepexoguT B pexum namepenns. BoepkgaTts 40-60 cekyH 4O yCTaHOBKU
3HaYeHNs n3mepsemMoro pacxoga Ha umdpoBom nHamkatope. CHATb

nokasaHunsa QQ ¢ LmdpoBoro nHamkatopa 9b.
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Bbluncnnte oTHOCUTENbHOE CMELLEHME Hynst  , No chopmyne (3):
0=Q0 x10,% (3)

MpoBepuTb BLINOMHEHNE ycnosus | 0 |< 0,5%. lMpu
HEBbIMOMHEHUN  OAHHOMO0  YCNOBWUSi  MPOBECTW  aBTOMAaTMYECKYHO
KOPPEKTUPOBKY CMELLEHMSA HYyNA NMOBTOPHO. Ecnu nocne naTukpaTHOro
npoBefeHNs aBTOMaTUYECKO KOppeKTUpoBkM ycnosue | 0 |< 0,5% He
cobnopgaeTcs, TO [JanbHenwasi noBepka npekpawaetca u US800
CYMTaeTCH He MpoLUeLLIMM NOBEPKY.

5.1.3.4 OnpepgeneHve OTHOCUTEMbHOMW  MOrPELLUHOCTM  MpK
n3MepeHnn pacxoaa.

OTHocuTenbHyo norpewHocTs 3B npu uamepeHun pacxopa
onpenensitTe criegyowum o6pasom.

Bowtn B napameTtp «CmellueHue Hynsi». YCTaHOBUTb 3HaJYeHue
JaHHOro napameTpa paBHoe cymme (6e3 ydyeTa 3Haka) uwucna
KOMMEHCUPYIOLLEro CMeLLeHne Hyrns (Nony4eHHoro B npoLecce
aBTOMaTn4yeckon KoppektTmposku rno n. 5.1.3.3) n 50 Hc. MNepeiTu B
pexum paboTbl Yyepes npouecc 3anucu «MMPOMy.

Uepes Bpems 20-30 cekyHA CHATb C MHAMKaATOpa 3HayYeHue
n3mepsiemoro pacxoga Qusm . Bointu B napametp 1.3 v cuutats
3Ha4eHwue fep.

BbluncnTb pacyeTHoe 3HadeHure pacxoga Qpacy  no dopmyrne
(4):
Lg,, M3/

t
Qpacy 3534291,7 o ,

4 (4)

roe Lp- paccTtosiHue mexay uanyyarowmmm topuamm MNarl, m.

Onpegenutb no dopmyne (5) OTHOCUTENBHYHO NOrPELLHOCTb NP
M3MepeHun pacxoaa no UMpoBoMy UHAMKATOPY |,

Q Q A

usM_pacd q4nq

pacy
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5.1.3.4 OTHOCWUTENBHYIO MNOrpeLlHOCTb Mpu u3MepeHun obbema
onpenensitTe criegyowum o6pasom.

Bbibpatb kaHan u3mepeHus. [lepenTv B pexum UHAMKALUN
cyeTymka obbema HaxaTvem kHorku «PEXXUM».

B MoOMeHT cmeHbl umdpbl B mnagwem paspsge umdpoBoro
nHamkaTopa 3admKeMpoBaTh HavanbHoe 3HavyeHne obbemMa Viuay 1
3anycTuTb CeKyHOoMep.

YUepes Bpems He meHee YeM 300 cekyHA, B MOMEHT CMeHbI Ludpbl
B Mnawem paspsae LngpoBoro nHamMKaTopa 3adukcmpoBaTb KOHEYHOE
3HayeHne obbema Vkon , OCTaHOBUTbL CEKYHOOMEP U

3ahuKkcupoBaTh Mo HeMy BpeMs T¢ .
Onpegenutb no gopmyrie (6) OTHOCUTENBHYIO MOrPELLIHOCTb NpU
n3mepeHnm obbema Vv :

o
VKOH VHaq Vpacq 100’ /o (6)
v %
pacy
V Q T
roe pacy __pacs ¢ , M3 (7)
3600

5.1.3.6 US800 cuuTaTb NpoLleaLwnm noBepky 1 rogHbIM K
3KCMNnyaTauum, ecnv OTHOCUTENbHbIE MNOrPELLUHOCTU:
= t HaxoguTcsa B Npegenax 0,4 %;

»  Yyaxogutes B npegenax 0,4 %;

-V HaxoasTes B npegenax 0,5 %;

5.1.4 OnpepgeneHue n namepeHve napametpos YT1P.

5.1.4.1 NlamepeHwne BHyTpeHHero agunameTpa YIP
NOArOTOBIIEHHOIO Ha NPEAnpPUATUN - U3rOTOBUTENE.

BHyTpeHHWI anameTp kopnyca YIP n3mepsitb HyTpOMEPOM Mo
[ABYM B3aUMHO neprieHaukynapHeiM Hanpaenexwuvsam [ 1w Il 1]
(DI no ) B CEYEHUN NPOXOXAEHUSA YNbTPa3BYKOBLIX UMMYMbCOB MEXAY

M3rl1. ToyHoCTb M3MepeHns He xyxe 0.05 mm.
Mo kaxaoMy 13 HanpasneHun Kopryca BbINONHUTL HE MeHee 3

N3MepEeHNI.
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Bblunmcnute cpegHeapudMeTndeckoe 3HauyeHue BHYTPEHHEro

pavamvetpa anst YMP Dexymp no coopmyne (8):

n n
DI D”
D i1 i1
8Hymp 2n (8)
MpoBepuTL BLINOMHEHWE YCMOBUS: ID" D | 0,01 Derymp
BbIuMCNEHHOE 3HaueHe 3aHeCTU B NPOTOKOMN U3MEPEHMIA.
D
8Hymp

5.1.4.2 NlamepeHwne BHYTpeHHero agnameTpa YIP nsrotosneHHoro
Ha TpybonpoBoae NpoBoANTb B COOTBETCTBMU C PUCYHKOM 1.

OuuctuTth yyacTok TpyGonpoeoaa, Ha koTopom  6yayT
MPOU3BOANTLCA U3MEPEHUS.
Pynetkoii B cedenusix [ v Il ] He MeHee 3 pa3 U3MepUTb

ONVHY OKPYXHOCTW TpybonpoBoaa 1 BbIMUCTIUTL CPEOHION ANNHY
OKPY>XHOCTU Ly M, 1 cpeiHee  3HadeHue Hapy>Horo avametpa Dy no
dopmyne (9):

L

H

Dy — (9)

3aHecTu 3HavyeHne Dy B NPOTOKOS U3MEPEHUIA.
Mpy nomowm uU3MepUTENbHOW LWTaHMM C  duKcaTtopoMm U

LUTAaHreHUNPKyna nameputb No AByM B3aMMHO nepneHankynapHbIM

HanpaBlieHnAM pacCToAHUA H'I'I n H12 He MeHee 3 pa3 " BblYUCIIUTb UX

cpegHue 3HadveHus. OnpepenuTb  CYMMapHYKO  TOMLWMHY  CTEHKU
TpybonpoBoaa n oTnoxeHun Hn1 no gopmyrne (10):

Hnl Drap1 H11 112 (10)

rae Duapl - HapyXHbIi AnameTp Tpy6onposoaa B cevernn [ /
no dopmyne (9).
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MoBTOPUTL N3MepeHNs 1 BblYMCAUTb Hpjl no dpopmyne (11):
Hnil Drapli H?1 K22 (11)

rae Drapll - HapyXHblii AnameTp Tpy6onpoBoaa B cedeHnH
I 1l no dopmyne (9).

Hepswamens 130

nan

mpyGonpoacd

I,

SRR

Pucy+ox 1

CpeqnHee 3HaueHWe BHYTPEHHero AuameTtpa Tpybonposoaa
Dgrymp B ceuennn /1l Bbrancnuts no dopmyne (12):

PykoBoactBo no akcnnyatauun US800.421364.001 P
96



D

D eHympl  eHympll
8Hymp 2 (12)
roe:
D
enympl  Hapl Hn|
D H
eHympll  Hapll nll
D
PaccuntaHHoe 3HaveHue 8Hymp 3aHeCTn B NpOTOKOn
N3MepeHNI.

5.1.4.3 CwmelleHne OCKM aKyCTUYECKOro KaHamna OTHOCUTENbHO
LeHTpanbHoOM ocu Tpybonposoaa onpeaenvTe OAHUM U3 CnocoboB:

" C TMOMOWbB U3MEPUTENbHbLIX LWTAHr pPaBHOW AfWHbI U
LUTaHreHUUPKYNSa B COOTBETCTBUM C PUCYHKOM 2.

" M3MEpPEeHWeM [OnuH Oyr Mexay LUeHTpamu npuBapeHHbIX
AepxaTenen B COOTBETCTBUN C PUCYHKOM 3.

MponycTnTe OAOHY LUTaHry 4yepe3 OTBepcCcTUs AepxaTtenen [1Ol1,
obecrneunBas CKOMb3SLLYI0 MOcaaKy, a APYryto pasMecTUTb Ha Hapy>KHOM
nosepxHoctn YIP Tak, 4TOoObl TOYKa KacaHus sBRsnacb LIEHTPOM
WwTaHrn. 3aTeMm, 3aKpenuTb KOHLbl LUTaHr CTSKKaMU Ha paBHOM
pacctosHumn A .M3meputb paccTosiHne A LUTaHTreHUMPKYneMm.

lMepemMecTUTb BHELLHIOW LWTaHry Ha Apyryto ctopoHy YIIP u,
NCNOMb3ys BbllLEYKa3aHHY0 METOANKY U3MepuTb pasmep B. CmelleHune
C TOYHOCTLIO He xyxe 0.1%[ly, BbiumncnuTte no dopmyne (13):

| A H1 BH2| (13)

2
rae H1 v H2 - TonwmHa cteHkn YTP B Toukax ConpuKoCHOBEHWS
CO LUTaHroun, M.
TonNWmMHY CTEHKM H n3aMepuTb yrnbTpa3ByKOBbIM TOSLLUHOMEPOM B
2-X NPOTUBOMOMOXHBIX TOYKAX CEeYEHWUsI NPOXOXAEHUS YNbTPasByKOBbIX
nmnynscos Mexgy 3. B kaxgon Touvke BbINOMAHWUTL He MeHee 3
N3MepeHNI.
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-
1

lmawnza usMepumensHaa Cmsika

a)

Cmrmura

6)

PucyHoxk 2
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6)

PucyHok 3

PykoBoacTBo no akcnnyataummn US800.421364.001 PO

99



Ons geyxnyyesoro YTP (pucyHok 26):
=A-H (14)

I'IpoaepMTb BbIMOJTHEHNE yCJ'IOBI/IIZZ

Ons oaHonyyesoro YMP: 0.48Dgnymp ' 0.52DgrHymp ,
D
rp'e [] 8Hymp
2
0,95 (L1/L2) 1,05
Ons asyxnyyesoro YMP:  0.24 Dguymp 0.26Dgrymp
0,48 (L1/L2) 0,52

BbinonHeHve pJaHHbIX ycrioBun obecneynmBaeT COOTBETCTBUE
US800 meTponornyeckum xapakrepucTkam, ykasaHHbIM B Tabnuuax 1
n2.

5.1.4.4 ViamepeHne yrna HaknoHa OCU aKyCTMYeCKOro kaHana
NpPOBOAUTL B COOTBETCTBUM C PUCYHKOM 4 C MOMOLLbIO NpMCnocobneHms
AC 805.

M3mepeHne yrna npoBecT He MeHee 3 pa3 C KaXaoW CTOPOHbI.

Paccuutatb cpegHne 3Ha4YeHnqa ! n 2.

npOBepMTb BbINOJIHEHUNE yCJ'IOBMIZ:
1 1 4 2 2 4
[i'-110" wn [i"-710,
roe i — HomMep U3MepEHMS.

Yron HaknoHa ocu aKyCTU4eCKOro KkaHana BbI4MUCIUTL NO cbopmyne

(142
=( +7)/2 (15)
PesynbTaT BblUMCIIEHUA 3aHOCAT B NMPOTOKOS U3MEPEHWI.
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Yanomep ¢ HONuyCOM

imanea

PucyHox 4

5.1.4.5 amepeHve 6a3oBoro paccrosHusa L mexay NIM.

5.1.4.5.1 MexaHu4yeckun cnocob.

M3mepeHuss npoBogAT C MOMOLLLID HYTpOMepa WInu LTaHmm U
WwTaHreHrnybuHomepa (npucnocobneHne AC803), B COOTBETCTBUMMU C
pUCYHKOM 5.

YcraHoBMTE B OAMH M3 Adepxatenen [13M1 u  BcTaButh
N3MEPUTENBHYIO LWITaHry B MPOTUBOMOMOXHbLIA AepxXaTens A0 ynopa B
nsnydatoLuyto nosepxHocTs M1,

HapeTb dukcaTop ¢ npoknagkon (kotopas OyaeTt ucnonb3oBaTtbes
npu yctaHoske [M3l12) Ha wWTaHry W 3aKkpenuTb ero B NOCag04YHOM
oteepcTun nog NIl pepxarens.
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npoknadka

nani

npoknadka

ﬂ: dukcamop

UimaHea usMepumensHas

Lnan

Pucynon 5

BbITalWTh LWTAHTY U M3MepuTb paccTosiHue L1l Mexay ee TopLoMm
1 Topuom cukcaTopa. Beiumcnutb 6a3oBoe pacctosiHne mexagy N3 no
copmyne (16):
Lo=Lw-Lnan , (16)
rae Lrar - pacctosiHme Mexay mnanyyarowmm Topuom Marn2 um
€ro Nocafo4HbIM MECTOM Mo, AepXKaTerb.
3HayeHue L /] 3aHECTM B MPOTOKON M3MEPEHUIA.
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5.1.4.5.1 DneKkTpOHHbIN cnocob.

M3mepeHus npoBoaaT ¢ nomowbio 36, npoluegwero noBepky B
cooTBeTCcTBUM € N.5.1.3.1 HacTu 3 HacTosAWwero pykoBoacTea.

3anonnHuts YTP Bogon. [ns NOBbILWEHUS TOYHOCTU U3MEpPeHUs
peKkoMeHayeTCs MCMonb3oBaTb MO BO3MOXHOCTU AUCTUINIMPOBaHHYHO
Boay. Npu OTCyTCTBUM TakOW BO3MOXHOCTU MOXHO NPUMEHATL BOAY,
ncnonb3yemyro Ans XO3SNUCTBEHHBIX HYXO Ha MecTe 3JKcnnyatauum
US800. YIP pomkeH ObiTb 3anonHeH Tak, 4Tobbl M3 nNonHOCTHIO
Haxoaunuck nog, BOAOW.

Mo meTtoguke n.5.1.3.1 cuntatb namepeHHoe I3b 3HaueHue fcp.

MNamepuTb TemnepaTypy Boabl B YIP ¢ TouHocTbio 0,1 °C.

Mo Tabnuue npunoxeHms B ¥  M3MepeHHOMY 3HAuYeHMIo
Temnepatypbl Boabl B YIIP onpegenutb 3Ha4YeHWe CKOPOCTU
ynbTpassyka C B Boge.

3HayeHue fcp M3mMepuTb He MeHee 3-x pas ¢ uHTepsanom 1 — 1,5
MUWH, MpU 3TOM Kaxgoe CuYUTbiBaHWE [OMMKHO COMPOBOXAATLCS
n3MepeHneM TemnepaTypbl BoAbl.

Bbluncnutes 3Hadexune L "o copmyne (17):

La'=cCixty ; (17)
roe i - Homep nsmMepeHus.
L
Bblumcnutb cpegHee 3HaveHve A no dopmyne (18):
n
Ly’
Lgp=-—"— 18
A p (18)

3HayeHune L] 3aHECTM B NPOTOKON M3MEPEHUIA.

5.1.5 OnpegeneHue koadurumeHTa KoppeKLn.
KoadpgpumumeHT koppekumn K onpepensertcs no gpopmyne (19):

K(1Kr)tg (1/KLa) (19)
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5.1.5.0 M'mapoanHamudecknini koadduumeHt K~ BbibupaeTca 13

Tabnuupbl 6 gna ucnonHennst US800 ¢ ogHonyyesbiMu YT1P 3aBoackoro
N3roToBNeHus.

Tabnuua 6
5:/' 32 40 50 65 80 100 150 200
1 KE ,
0,9284)0,9295 0,9906 0,9320] 0,9334 09354 0,93B3 0,9400
KLa=1.

5.1.5.2 'mapoamHammnyecknii KoapuumneHT ansa oaHONy4eBbIX
YTIP, nsrotoBneHHbIX Ha Tpybonposoae onpeaensTe no opmyne (20):

Fmax [min

Kr ————— (20)

roe:

K max - 3HadeHue rmapognMHamMmmyeckoro KoadhuumneHTa,
COOTBETCTBYIOLLIEE MAKCUManNbHOMY 3Ha4YeHUo Yncna PerHonbaca
Remax ;

K min- 3HayeHWe rvapoavHaMmyeckoro KoadduumneHTa,
COOTBETCTBYIOLLIEE MUHUMANbHOMY 3HaYeHUo Yncna PerHonbaca
Remin .

Uucna PenHonbaca Remax M Remin onpegenuTs no oopMynam

(21) n (22) cooTBETCTBEHHO:
4

Re o (21)
max D
8Hymp min
Re 4 Qmin (22)
min D
8Hymp max

roe Qmax U Qmin - MakCUMarbHbIA U MUHUMANbHBIR pacxogpbi

BO3MOXHbl€ Ha MeCTe 3Kcnnyartauuu, M3/C;
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N max - MMHMMalribHoOe N MakCnMmaribHoe 3Ha4YeHnA
KOS(b(*)MLI,MeHTa KMHEMAaTNYECKON BA3KOCTU XXUAOKOCTH,

min

3HaueHve ans Bogbl Npu eé TeMnepaTtype B YCIoBUSIX

aKcnyaTauumu onpeaensTs No AaHHbIM Tabnuubl Npunoxexus B.
3HauyeHve [Ons Apyrux XUOKocTel onpenensTs naGopaTopHbIM

MeToAoOM Mo OToOpaHHOi npoGe Wnu U3MepsiTb MOTOYHLIM
BUCKO3VMMETPOM.

BHaueHve rapoavHammyeckoro koadduumeHTa

CcooTBEeTCTBYIOLLEE MaKkCuMaribHOMY 3Ha4YeHuno 4Yyncna

K
I max

PeiHonbaca Remax onpeaenutb no copmyre (23):

Krmax 1,01 0,38 v (23)
roe:
0,114_68 Ka ; (24)
Re oo

- KO3 PULMEHT rMOPABNNYECKOrO TPEHUS;

K3 - 3Ha4eHue aKBMBareHTHOW LLepoxoBaTocTM Tpybonposoaa B
COOTBETCTBMU C Tabnuuen npunoxenus I

3HaveHune rmapoanHamu4eckoro koadhduumeHTa Kr min’
COOTBETCTBYIOLLIEE MUHUMATBbHOMY 3Ha4YeHuto Yncna PenHonbaca Remin,
onpenennTtb No rpaduky npunoxexHns L.

Kia = 1, npu BbINONHEHUN ycrnoBus nyHkTa 5.1.4.3 HacTosLero
pyKOBOACTBA.

5.1.5.3 TuagpoanHamuyecknin koadbuUMEHT AN ABYXMy4eBblX
YMP: K = 1, npn cobntogeHun ycnosuin obecnedmBaromx TO4HOCTb
nsrotosneHunsa YINP gaHHoro tvna no AoKymMeHTy «PacxogomMmep-cyeTyumk
xugkoctn ynbtpassykoson US800. PykoBoacTBO MO SKCnnyataumu.
US800.421364.001P3. YacTtb 1».

(1/KLa) = 1,1547.
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5.1.5.3 Ecnun Anst UaMepeHHoro CMeLLeHns akyCTUYECKON OCU He
BbINOSTHAOTCA ycnoBus n. 5.1.4.3 HacTosALLero pykoBOACTBa, TO
KOS DULIMEHT NCKaXKEHUS aKyCTUYECKON OCU BblYUCIIAETCA NO hopmMyne

(25):
2/ D 2 12

Kia=(1-[4  6Hymp 1) (25)
5.1.6 Tpwu BBOOE HOBOro 3HAYEHUSA KO3AhhrLmMeHTa KoppekLum
K pgomxHo 6biTb npurnaweHo akkpeauToBaHHoe B obnactu
obecneyeHnss eguHCTBaA M3MepeHWn nvuo (rocnoeeputens). lMog ero
KOHTPOMEM  pacCuuMTbiBaeTCs U BBOOAUTCA  HOBOE  3HaJeHue
koadhduumeHTa Koppekuun Ana  peanbHblX  ycrosun, u US800
nnombupyeTcs 6e3 NONHOM NOBEPKM.

5.2 MNepropunyeckasa nosepka Neproguyeckasi nosepka
BbIMONHsIETCA B 06beme U
nocneaoBaTenbHOCTU B COOTBETCTBUM C NYHKTOM 1 HACTOSLLEN YacTu
pyKOBOACTBA MO 3KCrnyaTauum.

6. OPOPMNEHWME PE3YJIbTATOB MNMOBEPKA

6.1 TllonoxwutenbHble pesynbTaTbl MNOBEPKUM  OOPMNSIOTCA
3anucelo B nacrnopte Ha US800, 3aBepeHHOM MOANUCHIO U LUTaMNOM
(noBepuTEnbHbLIM KNENMOM) Nuua, akkpeanToBaHHOro B obnactu obec-
nevyeHns eamMHCTBa U3MEPEHMN.

B cnyyae noctaBkm US800 6e3 YIP, npu Bbinycke U3
npon3BoacTBa NepBUYHON NoBepke noasepraetca Tonsko 36 US800. B
3TOM Cny4yae, nocne Mu3MepeHus NUHENHO-YrnoBbIX pasmepoB YIIP,
M3roToBreHHoro Ha TpybonpoBoge Ha MeCcTe  3KcrnnyaTtauumu,
nporpaMmmupyemble napameTpbl 3aHocatca B 36 US800 u odop-
MrstoTCa 3anucblo B nacnopte Ha US800, 3aBepeHHOM nognuceio U
LITAMMOM (NOBEPUTENbHBLIM  KIMENMOM) nuLa, akKpeaUTOBaHHOMO B
obnactu obecneyeHns eaNHCTBA N3MEPEHNIA.

Onga NCKINOYEHUS HEeCaHKUMOHMPOBaAHHOrO  JocTyna K
nporpammupyembiM napametpam 36 US800 nnombupyeTcs macTUYHOM
nnoMOoON Ha OOHOM W3 KPEMeXHblX BWHTOB BEpPXHEW KPbIWKA U
JonyckaeTcs K 9KcnnyaTauMm C  HOPMUPOBaHHOW  MOrpeLUHOCTbIO.
MnombuposaHne 3b US800 ocyLecTBnsieTca npeacTaBUTenemM
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HEe3aBMCMMOW  3KCMyaTuUpyloLWen opraHuM3aumm, akkpeauMTOBaHHbLIM
nuuomMm (rocnoseputenem) WNU UWHOW oOpraHusaumen (nIMuom) no
cornacoBaHunio obeux CTOPOH (mocTaBLuk-noTpebutens). B cnyyae
noctaBkm US800 B nonHom kommnekte c¢ YIMP nnom6uposaHne 3b
USB800 ocyLecTBnaeTca Ha 3aBoAe-U3rotoBuTene.

6.2 lNpn oTpuuaTenbHbIX pesynbTatax Nepuoauyeckon MoBeEpKU
US800 He ponyckaeTca K akcnnyatauuwn. BblgaeTcs wmsBelleHuwe o
HEeNpUrogHoCTM K aKcnnyaTauum n um3bATMM u3 obpaweHns US800.
lMoBepuTenbHbIE KNenma racaTcs.

6.3 lNpu oTpuuaTenbHbIX pesdynbTaTax MepPBUMYHON NOBEPKM Npwu
Bbinycke M3 npoussoactsa, US800 Bo3BpallaeTcs M3roToBUTENIO AN
yCTpaHeHus gedeKkToB ¢ nocneaywmnm npeabasneHneM Ha NoBTOPHYHO
NOBEPKY.

PykoBoactBo no akcnnyatauun US800.421364.001 P3

107



MPUNOXEHUE A
Cxema BkntoyeHuss US800 npu npoBegeHmn noBepku
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MPUNTOXXEHNE B 3aBUcMMOCTb CKOPOCTU
pacnpocTpaHeHus1 yrnbTPa3ByKOBbIX UMMYbLCOB
OT TemnepaTtypsl, M/c

(@}

Mput, C

0 0,1 0,2 0,3 04 0,5 0,6 0,7 0,8 0,9

1402,4 11402,9 [ 1403,4 | 1403,9 | 1404,4 | 1404,9 | 1405,4 [ 1405,9 | 1406,4 | 1406,9

1407,4 11407,9 [ 1408,4 | 1408,8 | 1409,3 | 1409,8 | 1410,3 [ 1410,8 | 1411,3 [ 1411,8

1412,2 11412,7 [1413,2 | 1413,7 | 1414,1 | 1414,6 | 1415,1 [ 1415,6 | 1416,0 | 1416,5

1417,0 1 1417,5[(1417,9|11418,4 | 1418,9 | 1419,3 | 1419,8 [ 1420,3 | 1420,7 [ 1421,2

1421,6 | 1422,1 [1422,511423,0 | 1423,5 | 1423,9 | 1424,4 [ 1424,8 | 1425,3 | 1425,7

1426,2 |1 1426,6 [ 1427,1 | 1427,5]1427,9 | 1428,4 | 1428,8 [ 1429,3 | 1429,7 [ 1430,2

1430,6 | 1431,0 [ 1431,511431,9]1432,3 | 1432,8 | 1433,2 [ 1433,6 | 1434,1 [ 1434,5

[ood N1l [o2] [4,] BN [V] | O Poy

14391 | 1439,5 | 1440,0 [ 1440,4 | 1440,8 [ 1441,2 [ 14416 | 1442,0 | 1442,4 | 14428

9 [1443,2 [1443,7 [1444,1 | 14445 [ 1444,9 [ 14443 [ 14457 [ 14451 | 14465 | 1446,9

10 [1447,3 | 1447,7 | 1448,1 | 1448,4 | 1448,8 | 1449,2 | 1449,6 [ 1450,0 | 1450,4 | 1450,8

11 [1451,2 | 1451,6 | 1452,0 | 1452,3 | 1452,7 | 1453,1 | 1453,5 [ 1453,9 | 1454,2 | 1454,6

12 [1455,0 | 1455,4 | 1455,8 | 1456,1 | 1456,5 | 1456,9 | 1457,3 [ 1457,6 | 1458,0 | 1458,4

13 [1458,7 |1459,1]1459,5 | 1459,8 | 1460,2 | 1460,7 | 1460,9 [ 1461,3 | 1461,6 | 1462,0

14 [1462,4 | 1462,7 | 1463,1 | 1463,4 | 1463,8 | 1464,1 | 1464,5 [ 1464,9 | 1465,2 | 1465,6

15 [1465,9 | 1466,3 | 1466,6 | 1467,0 | 1467,3 | 1467,6 | 1468,0 [ 1468,3 | 1468,7 | 1469,0

16 [1469,4 | 1469,7 | 1470,0 | 1470,4 | 1470,7 | 1471,1 | 1471,4 [1471,7 | 1472,1 | 1472,4

17 [1472,7 |1473,1|1473,4 | 1473,7 | 1474,1 | 1474,4 | 1474,7 [ 1475,0 | 1475,4 | 1475,7

18 [1476,0 | 1476,3 |1476,7 | 1477,0 | 1477,3 | 1477,6 | 1477,9 [1478,3|1478,6 | 1478,9

19 [1479,2 11479,5]1479,8 | 1480,1 | 1480,5 | 1480,8 | 1481,1 [ 1481,4 | 1481,7 | 1482,0

20 [1482,3 | 1482,6 [1482,9|1483,2 |1483,5|1483,8 | 1484,1 [ 1484,4 | 1484,7 [ 1485,0

21 [1485,3 | 1485,6 [ 1485,9 | 1486,2 | 1486,5 | 1486,8 | 1487,1 [ 1487,4 | 1487,7 [ 1488,0

22 |[1488,3 | 1488,6 [ 1488,9|1489,2 | 1489,4 | 1489,7 | 1490,0 | 1490,3 | 1490,6 | 1490,9

23 [1491,2 11491,4 [1491,7 |1 1492,0 | 1492,3 | 1492,6 | 1492,8 [ 1493,1 | 1493,4 [ 1493,7

24 [1493,9 | 1494,2 [1494,5]1494,8 | 1495,0 | 1495,3 | 1495,6 [ 1495,9 | 1496,1 [ 1496,4

25 [1496,7 |11496,9 [ 1497,2|1497,5 | 1497,7 | 1498,0 | 1498,2 [ 1498,5 | 1498,8 | 1499,0

26 11499,3 [1499,6 | 1499,8 | 1500,1 | 1500,3 [ 1500,6 | 1500,8 | 1501,1 | 1501,3 [ 1501,6

27 [1501,9 ]11502,1 [1502,4 | 1502,6 | 1502,9 | 1503,1 | 1503,4 [ 1503,6 | 1503,8 | 1504,1

28 11504,3 [1504,6 | 1504,8 | 1505,1 | 1505,3 [ 1505,6 | 1505,8 | 1506,0 | 1506,3 | 1506,5

29 11506,8 [1507,0 | 1507,2 | 1507,5]1507,7 [ 1507,9 | 1508,2 | 1508,4 | 1508,6 | 1508,9

30 [1509,1 ]11509,3 [ 1509,6 | 1509,8 | 1510,0 | 1510,2 | 1510,5 [ 1510,7 | 1510,9 [ 1511,2

31 [1511,4 | 1511,6 [1511,8]1512,0|1512,3|1512,5]1512,7 [1512,9|1513,1[1513,4

32 [1513,6 | 1513,8 [1514,0]1514,2|1514,4 | 1514,7 | 1514,9 [ 1515,1 | 1515,3 [ 1515,5

33 [1515,7 1 1515,9[1516,1]1516,3 | 1516,6 | 1516,8 | 1517,0 [ 1517,2 | 1517,4 [ 1517,6

34 |[1517,8 11518,0{1518,2]1518,4|1518,6 | 1518,8 | 1519,0 [ 1519,2 | 1519,4 [ 1519,6

35 [1519,8 |11520,0 [ 1520,2 | 1520,4 | 1520,6 | 1520,8 | 1521,0 [ 1521,2 | 1521,3 [ 1521,5

36 [1521,7 11521,9 [1522,1 ] 1522,3 | 1522,5 | 1522,7 | 1522,9 [ 1523,0 | 1523,2 [ 1523,4

37 [1523,6 | 1523,8 [ 1524,0 | 1524,2 | 1524,3 | 1524,5 | 1524,7 [ 1524,9 | 1525,1 [ 1525,2

38 [1525,4 | 1525,6 [ 1525,8 | 1525,9 | 1526,1 | 1526,3 | 1526,5 | 1526,6 | 1526,8 | 1527,0

39 [1527,2 | 1527,3 [1527,5]1527,7 | 1527,8 | 1528,0 | 1528,2 | 1528,4 | 1528,5 | 1528,7
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t,C Mput, C

0 0,1 0,2 0,3 04 0,5 0,6 0,7 0,8 0,9

40 [1528,9 | 1529,011529,2 [1529,3 [ 1529,5 | 1529,7 | 1529,8 [ 1530,0 | 1530,2 | 1530,3

41 [1530,5 | 1530,6 | 1530,8 | 1531,0 [ 1531,1 | 1531,3 | 1531,4 [1531,6 | 1531,7 | 1531,9

42 11532,1 [1532,2 11532,4 |1 1532,5 | 1532,7 | 1532,8 [1533,0 | 1533,1 | 1533,3 | 1533,4

43 1533,6 [1533,7 | 1533,9 | 1534,0 | 1534,1 | 1534,3 [1534,4 | 1534,6 | 1534,7 | 1534,9

44 [1535,0 | 1535,2 11535,3 | 1535,4 [ 1535,6 | 1535,7 | 1535,9 [ 1536,0 | 1536,1 | 1536,3

45 11536,4 [1536,5|1536,7 | 1536,8 | 1537,0 | 1537,1 [1537,2 | 1537,4 | 1537,5 | 1537,6

46 [1537,7 1 1537,9 11538,0 | 1538,1 [ 1538,3 | 1538,4 | 1538,5 [ 1538,7 | 1538,8 | 1538,9

47 [1539,0 | 1539,2 |1 1539,3 [1539,4 | 1539,5 | 1539,7 | 1539,8 [ 1539,9 | 1540,0 | 1540,1

48 11540,3 [1540,4 | 1540,5 | 1540,6 | 1540,7 | 1540,9 [1541,0 | 1541,1 | 1541,2 | 1541,3

49 |1541,4 [1541,5|1541,7 | 1541,8 | 1541,9 | 1542,0 [1542,1 | 1542,2 | 1542,3 | 1542,4

50 |1542,6 | 1542,7 | 1542,8 [1542,9 | 1543,0 [ 1543,1 | 1543,2 | 1543,3 | 1543,4 | 1543,5

51 ]1543,6 | 1543,7 | 1543,8 [1543,9 | 1544,0 [1544,1 | 1544,2 | 1544,3 | 1544,4 | 1544,5

52 ]1544,6 | 1544,7 | 1544,8 [1544,9 | 1545,0 [ 1545,1 | 1545,2 | 1545,3 | 1545,4 | 1545,5

53 ]1545,6 | 1545,7 | 1545,8 [1545,9 | 1546,0 [ 1546,1 | 1546,2 | 1546,2 | 1546,3 | 1546,4

54 ]1546,5 | 1546,6 | 1546,7 [ 1546,8 | 1546,9 [1547,0 | 1547,0 | 1547,1 | 1547,2 1 1547,3

55 |1547,4 | 1547,511547,5 [1547,6 | 1547,7 | 1547,8 | 1547,9 |1 1548,0 [ 1548,0 | 1548,1

56 |1548,2 | 1548,3 | 1548,4 [1548,4 | 1548,5 [ 1548,6 | 1548,7 | 1548,7 | 1548,8 | 1548,9

57 ]1549,0 | 1549,0 | 1549,1 [1549,2 | 1549,3 [1549,3 | 1549,4 | 1549,5 | 1549,5 | 1549,6

58 11549,7 11549,8 [ 1549,8 | 1549,9 | 1550,0 | 1550,0 [ 1550,1 | 1550,2 | 1550,2 | 1550,3

59 [1550,4 ]1550,4 | 1550,5 | 1550,5 | 1550,6 | 1550,7 [1550,7 | 1550,8 | 1550,9 | 1550,9

60 ]1551,0 | 1551,0 | 1551,1 [1551,2 |1 1551,2 [1551,3 | 1551,3 | 1551,4 | 1551,4 | 1551,5

61 ]1551,6 | 1551,6 | 1551,7 [1551,7 | 1551,8 [1551,8 | 1551,9 | 1551,9 | 1552,0 | 1552,0

62 ]1552,1 | 1552,1 11552,2 [1552,2 1 1552,3 [ 1552,3 | 1552,4 | 1552,4 | 1552,5 | 1552,5

63 ]1552,6 | 1552,6 | 1552,7 [1552,7 | 1552,8 [ 1552,8 | 1552,8 | 1552,9 | 1552,9 | 1553,0

64 11553,0 | 1553,1 [1553,1 | 1553,1 | 1553,2 | 1553,2 [ 1553,3 | 1553,3 | 1553,3 | 1553,4

65 |1553,4 |11553,5 [1553,5 | 1553,5 | 1553,6 | 1553,6 [ 1553,6 | 1553,7 | 1553,7 | 1553,7

66 [1553,8 | 1553,8 [ 1553,8 | 1553,9 | 1553,9 | 1553,9 | 1554,0 | 1554,0 | 1554,0 [ 15541

67 ]1554,1 | 1554,1 | 1554,1 [1554,2 | 1554,2 [ 1554,2 | 1554,3 | 1554,3 | 1554,3 | 1554,3

68 ]1554,4 | 1554,4 | 1554,4 [1554,4 | 1554,5 [ 1554,5 | 1554,5 | 1554,5 | 1554,5 | 1554,6

69 ]1554,6 | 1554,6 | 1554,7 [1554,6 | 1554,7 [ 1554,7 | 1554,7 | 1554,7 | 1554,7 | 1554,8

70 [1554,8 |11554,8 [1554,8 | 1554,8 | 1554,8 | 1554,8 | 1554,9 [1554,9 | 1554,9 [1554,9

71 [1554,9 |11554,9 [1554,9 | 1554,9 | 1555,0 | 1555,0 | 1555,0 [ 1555,0 | 1555,0 [ 1555,0

72 [1555,0 |1 1555,0 [1555,0 | 1555,0 | 1555,0 | 1555,1 | 1555,1 [1555,1 | 1555,1 | 15551

73 [1555,1 | 1555,1 [1555,1 | 1555,1 | 1555,1 | 1555,1 | 1555,1 [1555,1 | 1555,1 | 15551

74 [1555,1 |1 1555,1 [1555,1 | 1555,1 | 1555,1 | 1555,1 | 1555,1 [1555,1 | 1555,1 | 15551

75 |1555,1 |1 1555,1 [1555,1 | 1555,1 | 1555,1 | 1555,1 | 1555,1 | 1555,1 | 1555,1 [ 1555,0

MpumeyaHue - [laHHble 3aMMCTBOBaHbI U3 MOHOrpadgum
“‘AnekcaHgpoB A.A TpaxTeHrepy M.C., Tennoduanyeckne ceoncTea
BOAbI Npu aTMocdepHomM aasneHun. - M.: U3ap-Bo ctanpapTtos, 1977. -
100 c. - (MTocypapcTBeHHas cnyba cTaHgapTHBLIX CNPaBOYHBLIX AaHHbIX.
Cep.: MoHorpadun)”.

PykoBoactBo no akcnnyatauum US800.421364.001 P3O
110



MPUNOXEHKME B

KoahpuLMEHT KMHEMaTUYECKON BA3KOCTM BOAbI
npu atMocepHOM AaBrneHum (10'6 M2/c)

t°C

t°C[ o 1 2 3 4 5 6 7 8 9
0 | 1793 | 1,732 | 1,675 | 1621 | 1,669 | 1,520 | 1474 | 1,429 | 1,387 | 1,347
10 | 1,308 | 1,272 | 1,237 | 1,208 | 1,171 | 1,1401 [1,1107 | 1,0825 | 1,0654 | 1,029
20 | 1,0045 [0,9905 | 0,9574 | 0,9353 |0,0139 | 0,8934 | 0,8736 | 0,8545 | 0,8361 | 0,8184
30 | 0,8012 [0,7847 | 0,7687 | 0,7533 |0,7383 | 0,7239 | 0,7099 | 0,6964 | 0,6833 | 0,6706
40 |0,6583 [0,6464 | 0,6348 |0,6236 |0,6127 | 0,6022 | 0,5919 | 0,5820 | 0,5723 | 0,5629
50 | 0,5537 |0,5449 | 0,5362 | 0,5278 |0,5196 | 0,516 | 0,5039 | 0,4963 | 0,4890 | 0,4818
60 | 04748 |0,4680 | 0,4613 | 0,4549 |0,4485 | 0,4424 | 0,4363 | 0,4305 | 0,4247 | 0.4191
70 | 0,4137 |0,4083 | 0,4031 | 0,3980 |0,3930 | 0,3881 | 0,3833 | 0,3787 | 0,3741 | 0,3691
80 | 0,3653 [0,3610 | 0,3568 | 0,3527 |0,3487 | 0,3448 | 0,3410 | 0,3372 | 0,3335 | 0,3299
90 | 03284 [0,3229 | 0,3195 | 0,3162 |0,3129 | 0,3097 | 0,3065 | 0,3035 | 0,3004 | 0,2975
100 |0,2945 [0,2017 | 0,2889 |0,2861 |0,2834 | 0,2808 |0,2782 | 0,2756 | 0,2731 | 0,2706
110 |0,2682 [0,2658 | 0,2635 | 0,2612 |0,2589 | 0,2567 | 0,2545 | 0,2524 | 0,2503 | 0,2482
120 | 0,2462 |0,2442 | 0,2422 | 0,2403 |0,2384 | 0,2365 | 0,2347 | 0,2328 | 0,231 | 0,2293
130 |0,2276 [0,2259 | 0,2242 |0,2225 [0,2209 | 0,2193 | 0,2177 | 0,2162 | 0,2147 | 0,2132
140 |0,2117 [0,2102 | 0,2088 |0,2074 |0,2060 | 0,2046 |0,2033 | 0,2019 | 0,2006 | 0,1993
150 |0,1981
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MPUNOXXEHWE I SkBMBaneHTHas
LepoxoBaToCTb Tpybonposoaa

Bua TpybonpoBoaa, matepuan CoctosiHue, ycnosus Ka
akcnnyataumm
LlenbHOTsHyTbIE CTanbHbIE HoBble 0,02- 0,1
TennogukaLMOoHHbIE NeperpeToro 012
napa v BoAsiHble Npu HanM4unm ’
Aeaspaumm n XMMOYUCTKN
MapoBoasiHble, HACbILLEHHOrO
napa v BoAsiHbIX TENNonpoBoaoB 0,20
NPy HE3HAYUTENbBHbLIX YTEYKaX U
Jeaapaunv nognuTku
BoasiHble cuctemMbl OTOMNMEHMS 0,20
BogonpoBogHble B akcniyaTaumm 1,2-1,5
YMepEeHHO KOPPO3MPOBaHHbIE 0,4
Mocne HecKkonbkux NeT
aKcnyatauum B pasrimdHbIX 0,15-1,0
YCINOBUSIX
BoasiHble TennonpoBoabl 6e3
Jeaspaunm n XMMOYUCTKN 1,0
noanuTku
LlenbHocBapHble cTanbHble HoBkle 1 cTapble B 0.04- 0.1
XOpOLLUEM COCTOSHUM
bbiBlKE B
aKcnnyatauum ¢
paBHOMEpPHOM 0,15
KOppo3unen
CTanbHble OLMHKOBAHHbIE HoBble ¢ uncTon 0,07 -0,1
OLIMHKOBKOW
OO6bl4HasA OLMHKOBKa 0,1-0,15

MpumevaHus:

1 JaHHble 3aMMCcTBOBaHbI U3 cripaBodHuKa «Maenbunk N.E. CnpaBoYvHuK
no rngpasnmMyeckum conpoTuereHunsam .-M. : MawmHoctpoenue, 1992. 2.
TouHble faHHbIe 3KBUBANEHTHON LLEPOXOBATOCTH Tpybonposoaa

onpenenaTb B COOTBETCTBMU € AaHHbIMU U3 TOCT 8.563.
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MPUNOXEHWE [
Mpadhuk k onpegeneHuo rugpoanHammyeckoro koadduumenta Krmin
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JTaen npoaax:

000 "’Pocfdb-cépanﬁ"
344092, PoctoB-Ha-[OHY

ENCONT B o 563-300-49-56.

e-mail: info@rostovservis.ru
www: rostovservis.ru
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