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PykoBoAcTBO MO 3Kchnyatauum npegHasHavyeHo Ans O3Hakomrie-
HUA C YCTPOMNCTBOM pacxoomMmepa - CHeTYMKa XNOKOCTU YrbTpas3ByKOBO-
ro US800 (ganee - US800) 1 coCcTOUT 13 TPEX YacTeEN.

MepBas 4YacTb COAEPXKUT OMUCaHWe cocTaBa, (PYHKUMOHANbHbIX
BO3MOXHOCTEN W MpUHUMNA OENCTBUSA, CBEAEHUA HeobXxoaumble Ans
MOHTaXka Ha MecTe akcnnyaraumm un ong 3akasa US800.

Bo BTOpOM YacTu npueBedeHa MeToAvKa NepBUYHON M Nepuoau-
YecKUxX NOBEPOK NPOMMNBHLIM METOLOM.

B TpeTben 4actn npuBedeHa MmeTogmka NepBMYHON N nepuognye-
CKMX MOBEPOK UMUTALMOHHBIM METOO0M.

US800, B crnyyasx MCNonb3oBaHUSA ero B cdepax, Noanexalumx
rocyjapCTBEHHOMY HaA30py U KOHTpOM B P®, noanexxuT nepBuyHon u
nepuoanyeckon noBepkam opraHamu [OCyaapCTBEHHOW MeTposiornye-
ckon cnyxbbl N0 JOKYMeHTY «PacxogoMmep-CHeTUMK XXUOKOCTU yrbTpa-
3BYKOBOW uS80o0. PykoBoacTso no aKcnnyaTaumm
US800.421364.001.P3. Yacte 2» unm no OOKyMeHTy «Pacxogomep-
CUYETYMK XUOKoCTU yrnbTpassykoBor US 800.PykoBoacTBo Mo akcnnya-
Taumm US 800.421364.001.P3. YacTb 3».

Pacxogomep-cyeTumK XMAOKOCTU YNbTPa3ByKOBOW MMEET CepTu-
dukat 00 yTBEpxaeHuMM Tuna cpeacte mamepeHmn RU.C.29.006.A
Ne 24176 n 3apernctpmpoBaH B [OCyqapCTBEHHOM peecTpe CpencTB
nameperHunin PO nog Ne 21142-06.

B coctaB US800 BxoaaT:

= 3NEKTPOHHbLIV M3MepuTenbHLIN Brnok (ganee - Ob);

* ynbTpa3ByKOBOW npeobpasoBaTenb pacxona (ganee - YIP),
npeacTaBnsoWmi cobor yyacTok TpybonpoBoda C yCrOBHbIM AMamMeT-
pom - oT 15 go 2000 MM C yCTaHOBIMEHHLIMW Ha HEM Nbe303NeKTpude-
ckumu npeobpasosaTtensamu (ganee - M3r1).

YTP B 3aBUCUMOCTU OT UCTIONHEHNSI MOXET ObITh:

" OOHONMYYeBOW — MpW ycTaHOBKe ofHow napbl M3l Ha ocwy,
NpOXoAsLLern Yepes gnaMmeTp NonepeyHoro ceveHns Tpyobbi;

=  [OBYX/ly4eBOW — npu ycTaHoBke AByx nap 3l Ha ocsix, na-
pannenbHbIX APYr Opyry v nNpoxogslmx 4Yepes3 paBHble XOpAbl none-
pEeyYHoro ceveHus.

Ons Tpy6onpoBoAoB C yCroBHbIMU AvameTpamu oT 15 go 1000
MM nocTtaensetca YIP, nogrotoBneHHbIN B 3aBOACKMUX YCITOBUSX.
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Mpu 3akase u B 4OKYMeHTaL MK ApYron NpoayKunn, B KOTOPON MO-
ryT 6biTb npumeHeHbsl US800, HeobxoamMmMo ykasaTb ucnonHeHue 3B,
YCIOBHbIV anameTp un ncnonHeHme YIP, anuny (ot 5 go 500 m) kaxaoro
N3 [BYX BbICOKOYACTOTHbIX kabenen PK-50-2-11 Ha kaHan, Tun BbIXOA-
HbIX CUrHanNoB, HEOOXOAMMOCTb M BN MOBEPKMN.

Mpumep 3anucu US800 npu 3akase unu B JOKYMeHTaLuu Opyron
npoayKunn:
uS800 - XX = XXX/XXX - XXX/XXX - A-X US800.421364.001TY

UcnonHeHune 3b: J
CM. npunoxexune b
HacTosILLEro pykoBOACTBa

KomnnekTtauusa YMNP
kaHana 1 / kaHana 2:
npu HanM4ynm ykasbiBaeTca
yCJ‘IOBHbIVI npoxoa B MM.

OnuHa BY ka6ens ot 3b po YNP: —!
KaHana 1/ kaHana 2
yKasblBaeTcsa B MeTpax

Onuua: Apxus + yacbl pean. Bpemenu (RTC): ——
Tun uHtepdenca: no ymonuanmo RS-485

C - RS232

Hanunuue noBepku:

N — Anst HeKOMMepYeCckux namepeHun (6es knemma rocnoBepuTens);
P — noBepka kaHana u3aMepeHusi UMUTaLUOHHLIM METOLOM;

R — noBepka kaHana n3aMepeHusi Ha PacXxo4oMepHOit YCTaHoBKe Mo aTa-
NOHHOMY PacXOf40OMepPY-CYETUMKY.

HononHuTenbHble ONUUHN:

Onuusa (npu Heob6xoaumocTh): U - peructpaTtop
paBneHus (Tokosbin Bxoa 0-5 MA, 0(4)-20 mA)
CM. npurnoxexue 'l

Onuusa (npy Heo6Xo0AMMOCTH): ANCKPETHLIN BbIXOA,

Z (Oo3npoBaHue)

Z (OMCKpeTHbI BbIXOA NOHMXKEHUsl pacxoda) CM. npunoxenus 3, M4
W Ap. onuuu rno 3akasy.
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Mpumepbi:

Pacxopomep - cyeTumnk US800 - 21 - 000/000 - 025/030 - A - P
- C ABYMSA KaHanamu mamepenus pacxoga, YINP He noctaBnsioTcs, Ha
KaXXObI KaHan M3aMepeHus NMOCTaBNAETCA KOMMIEKT MOHTaXHbIX YacTen
1 koMnnekT gatymkos M3I1, annHa coeguHMTENBHOMO Kabens 2x25 m Ha
1-h kaHan n  2x30 M Ha 2-1 KaHan, ¢ YaCTOTHBIMU/MMMYJIbCHBIMU Bbl-
xogamu, ¢ dyHKumen apxmeupoBaHusa (MHTepdenc RS485), nosepeH-
HbIA UMUTALMOHHBLIM CNOCOBOM.

Pacxogomep - cuetumk US800 - 33-100-010-A-C-R -og-
HOKaHamnbHbIN ¢ AByxnydeBbiM YIP Ha TpybonpoBop yCnoBHbIM gua-
meTpom 100 MM, AnNMHa coeduHuTensHoro kabens 4 x 10 m, ¢ YacToT-
HbIM/MMMYMbCHBLIM Y TOKOBLIM BbIXOA4aMK, C PYHKLMEN apXMBMPOBAHUS
(MHTepdenc RS232), noBepeHHbIV Ha 06pa3LI0BOM NPONNBHOW YCTaHOB-
Ke.

B cBA3M ¢ NOCTOAHHOM paboTON HaA YCOBEpPLUEHCTBOBaHUEM
US800 BO3MOXHbI OTMMYMA OT HaCTOsLLEero pyKkoBOACTBa, He
BNUsOWME HA METPONOrnYecKne XxapakTepucTmKu.
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1 ONMNCAHNE N PABOTA

1.1 HasHa4yeHue

1.1.1 Pacxogomep-cHeTUMK >KMAKOCTWU yrnbTpassykoBon US800
npegHasHayeH Onsi uaMepeHust cpegHero obbemHoro pacxoga (B
JanbHenwem pacxoda) u obbema XuaKoCTen, NPoTeKaLWUX B O4HOM
unun aByx HanopHbix Tpybonpoeogax. US800 nsmepsieT pacxog un obbem
XVOKOCTEW, CBOMCTBA M TeYeHne KOTOpbIX B TpybonpoBoae C yCroBHbIM
AnameTpom oT 15 go 2000 MM COOTBETCTBYIOT YCIOBUSIM:

= yucno PelHonbaca He Huxe 5000;

" MakcumarnbHas CKOpoCTb He Bonee 12 m/c;

* MofiHoe 3anofiHeHMe TpybonpoBoda noAd  AaBliEHMEM
Jo 6,3 MlMa;

= Temnepatypa ot -40 go +150 °C;

" cogepkaHue ra3oobpasHbIxX 1 TBEpAbIX BeLecTB He bonee 1%
OT 06bema;

1.1.2 US800 BbInyckaeTcs B UCNOSTHEHUSAX:

" C KaHanoMm n3MepeHus pacxoga no ogHonyyesomy YIP;

= C OBYMS KaHanamu usmepeHus pacxoga no ABYM OfHOnyde-
BbIM YT1P;

= C KaHarioMm M3MepeHus pacxoda no asyxnydesomy YT1P.

KaHanbl nsmepeHus pacxoa ranbBaHU4Yeckn pasgeneHsl oT nep-
BUYHbIX Npeobpa3oBaTenen, mexagy cobon, a Takke OT Apyrnx uenen, un
paboTaloT napannensHO He3aBUCUMO OpYr OT Apyra.

USB800 mMoXeT Ucnosnb3oBaTbCs Ha NPeanpuaTUsX BCeEX oTpachen
NMPOMBILLIIEHHOCTM KaK CPeACTBO M3MepeHusa pacxoga n obbema no oa-
HOMY Unv AByM TpybGonpoBoaam:

= ropsiiein, XonogHomn, B TOM YMCIe NUTLEBOWN BOAbI;

" [POMBILLSIEHHBIX N ObITOBBIX CTOKOB;

" arpeccuBHbIX XUAKOCTEW (KMCNOT, Wernoven v T.n.), masyTa,
macen;

= OKMOKUX NULLEBBIX NPOAYKTOB, KPOME ra3npOBaHHbIX HAMUTKOB,;

= obor Opyrom XuOKocTu OTBEYarLlen NpuBedEHHbIM Bbille
YyCroBUsAM.
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1.1.3 US800 nosBonsieT M3amMepsTb pacxod u obbem npu pesep-
CMpOBaHUM MOTOKa XXMAKOCTU B TpybonpoBoge C pexumamn 3HEeproHe-
3aBMCMMOrO CHETYMKa ObObema:

" [0 MOAyIHo;

" CYy4eTOM 3HaKa;

= TONbKO B OHOM HanpasieHUN.

1.4 US800 moxeT nepegaBatb MHGOPMaUUO 00 M3MEPEHHbIX
pacxogax n o6bemax BHELHUM YyCTPONCTBaMm B BUAE:

" YHUPUUMPOBAHHbLIX CUrHANOB CUIbl MOCTOSIHHOMO TOKA;

" YaCTOTHO/MMMYMbCHBIX CUrHAOB,;

"  UundpoBbIX curHanos cTaHaaptTa RS485 n RS232.

1.1.5 US800 MOXeT NpUMEHATbCA B COCTaBe aBTOMAaTUYECKUX
CUCTEM [03NPOBaHMSA 1 perynnpoBaHns pacxoga.

1.1.6 US800 sBnseTcs:

" 0 METPOSIOrMYECKMM CBOMCTBaM — CPeACTBOM U3MEPEHUS, B
cnyyae ucnonb3oBaHWs ero B cdepax, noanexalimx rocyaapCTBeHHO-
MY HaZ30py U KOHTPOnio B PO;

" 0 pexunmy paboTbl — HEMPEPBLIBHOIO pexnma paboThl;

" 0 CBA3WN MEXAY KaHanamu U3MepeHusl, BXOOHbIMU 1 BbIXO4-
HbIMW CUrHanNamun — ¢ raribBaHM4YeCcKoM pa3BA3KoN.

1.1.7 OnekTpoHHbIN 6riok US800 cooTBETCTBYET:

* rpynne wucnonHexHus B4 B cootBeTcTBMM ¢ TOCT 12997 no yc-
TOWNYMBOCTM K BO3LENCTBMIO TEMMEpPATYpbl U BNAXXHOCTU OKPYXXaKOLLIETO
BO34yXa;

» rpynne wucnonHexusi P1 B cootBetctBum ¢ FTOCT 12997 no yc-
TOMYMBOCTU K BO3AEUCTBMIO aTMOCKEPHOro AaBrneHus;

* rpynne ucnonHenusi L3 B cootBetctBumn ¢ FOCT 12997 no yc-
TOMYUBOCTU K MEXAHUYECKNM BO3AENCTBUAM,;

= cTeneHu 3awmnTtbl IP65 B cootBetcTBUMM ¢ TOCT 14254-96 ot
NPOHUKHOBEHUS BHYTPb 000MO4YKM TBEPAbLIX TEN 1 BOAbI.

1.1.8 YTP US800 paboTtocnocobeH:

" npu Temnepatype nsmepsiemon cpegbl o1 -40 go +150 °C u
npu U3MeHeHnn TemnepaTypbl OKpyXatowen cpegbl ot -40 go +60 °C
npw yCNOBUKN HE 3aMep3aHUs N3MePAEMON XKNOKOCTY;

" Mpu M3OLITOYHOM [aBneHun nsmepsieMon cpeabl 0o 2,5 MlMa,
Ons crieyuanbHbIX ncnonHeHdunn go 6,3 Mra;
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" [pu BO3OENCTBUM MEXaHUYECKMX HarpysoK MO rpynne ucnorn-
HeHnsa N3 TOCT 12997.

YIP cooTeeTcTBYEeT cTeneHun 3awmTbl IP67 B COOTBETCTBUM C
FOCT 14254-96 OT NPOHWKHOBEHUSI BHYTPb OOONOYKM TBEPAbLIX TEM U
Boabl. Mpu yctaHoBke YIP B 3anvBaemble KonoALbl UCMOMHEHWE YIbT-
pa3BykoBbIx gaTyukoB (M3OIT) 4OMmMKHO COOTBETCTBOBATL CTEMEHUN 3aALLUM-
Tbl IP68.

1.1.9 Mo npuHumny genctema US800 HeuwyBCTBUTENEH K UHAOYCT-
puvanbHbIM pagMornoMexam n He co3gaeT MOMEX C YPOBHEM, YKa3aHHbIM
B «OOLEeCco3HbIX HOpMax [OMyCKaeMblX WHAOYCTPUAnbHbBIX MOMEX.
Hopmbl 1-95-9-93». CooTteeTcTBYeT TpeboBaHuam TOCT P 51649-2000,
FTOCT P 51522-99. Ceptudmkar cooteetctBuss Ne POCC
RU.AA14.H00112.

1.2 TexHuyeckme xapakTepucTukm

1.2.1 US800 namepsieT cpegHuin obbeMHbIN pacxod Boabl (Kua-
KOCTW) B 3aBMCMMOCTU OT AuameTpa YCrNoBHOro npoxoaa (aanee - [ly)
TpyGonpoBoaa B COOTBETCTBUM C Tabnumuen 1.

1.2.2 MNpepenbl  oTHOCUTENbHBIX MorpelwlHocten 3b US800 yka-
3aHbl B Tabnuue 2.

Ta6bnuua 2
OTHOCUTeNnbHas NOrpeLwHoCTb, %

npu nsmepeHunu npu  npeobpasosa- | npu npeobpa- npu ns- BpemMeHun
BpemMeHun pacnpo- HUKN pacxoda B 4ac- § 30BaHUU pac- MepeHun HapaﬁOTKVI
CTpaHeHua ynbTpa- TOTHbIWMMI‘IyJ‘IbCHbII;I Xo4a B aHano- obbema
3ByKOBbIX nmMnynb- curHan roBbIl cUrHan
COB 1 pacxoaa

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

1.2.3 MNpeaenbl oTHOCUTENbHBLIX norpewwHocTen US800 noeepeH-
HbIX Ha NOBEPOYHOW PaCXOOOMEPHOW YCTaHOBKE B COOTBETCTBUM C O0O-
KymeHTOM «Pacxogomep-cyeTymk Xugkoctn ynbTpassykoson USB00.
PykoBoacTtBo no akcnnyaTaumm US800.421364.001P3. YacTe2» ykasa-
Hbl B Tabnuue 3.
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Tabnuua 3

OTHOCUTENbHasi NOrpeLlHOCTb NP

n3mMepeHuu, %

[Inanasox ﬁl’laMeTp ycnosHoro pacxona no | pacxopa | o
pacxoaa poxoaa, Mm; nHAMKaTopy no Toko- | -
n ucnonHenue YIP M 4acTOTHO- | BOMY
My BbIXOZy BbIX0ady Katopy
Q Q 15-150 opgHony4eBou +15 +2,0 +15
mn T %P 1100-150 aByxnyd4eBom +1,0 +15 +1,0
15-150 opgHony4eBown +1,0 +15 +1,0
QP - Qmax <
100 -150 aByxny4yeBon +0,5 +1,0 +0,5
1.2.4 Tpegenbl OTHOCUTENbHLIX norpewHocten US800, nose-

PEHHbIX UMUTALMOHHBIM METOOOM B COOTBETCTBUU C AOKYMEHTOM «Pac-
XOAOMep-CHETUUK XMAKOCTU ynbTpassykoBon US800.PykoBoacTso no

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

Tabnuua 4

OTHOCUTEeNbHas NOrpelHoCTbL Npu

nsmepeHum, %

[vanasoH [nameTp ycnosHoro pacxoga no | pacxoga | obbema

pacxona npoxoaa, Mw; nHankaTopy no TOKO- | Mo MHAKU-
1 ucnonHenue YrpP M 4acToTHO- | BOMY KaTopy

My BbIXOA4y BbIXOAY
9 Q 32-200 opHony4eBon +3,0 +3,5 + 3,0
mn <P 17100-200  aByxiy4eBom 20 +25 +2,0

32-200  opHony4eBow +20 +25 +2,0

QP - Qmax o
100-200 pgByxnyyeBomn +15 +2,0 +15

1.2.5 lMpepenbl oTHocuTenNbHbIX norpetuHocten US800 ¢ ncnonb-
3o0BaHMeM B kadectBe YIP y4yacTka gewcTBylowlero Tpybonposoga u
NMOBEPEHHbIX B COOTBETCTBUM C [AOKYMEHTOM «Pacxogomep-cHeTynk
Xungkoctn ynbtpassykoBor US800. PykoBogcTBO no  akcnnyaTauuu
US800.421364.001P3. YacTtb3» ykasaHbl B Tabnuue 5.
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Tabnwuua 5

OTHOCUTENnbHasA MOrpewHoOCTbL Npu
n3mepeHuu, %
[InanasoH Onametp ycnosHoro | pacxoga no | pacxoga no | o6bema
pacxoga npoxoAa, MM; 1 nc- uHaukatopy | TokoBomy no wHAW-
nonHexHue YIP M 4acCTOTHO- | BbIxoay KaTopy
My BbIXOA4y
> 200 oagHonyyeBsoun +2,0 +25 +2,0
Qmin = QP o
> 200 AByxJ1y4eBown +15 +20 +15
> 200 ogHony4YeBon 15 +2,0 15
QP - Qmax o
> 200 AByxny4eBow +0,75 +15 +0,75

1.2.6 NameHeHne HanpsbkeHust niutaHna ot 187 go 242 B He oka-
3blBaeT BNUSAHUA HA MeTponornyeckue xapakrepmctukun US800.

1.2.7 N'ameHeHne TeMnepaTypbl  OKpy»XatloLlero BO3ayxa
oT +5 0o +50 °C He oKkasblBaeT BMUSHUSA HA METPONOrMyeckue xapak-
Tepuctukn US800.

1.2.8 Bo3gencTtBmMe BHELUHEro0 MarHWTHOroO Mons HanpsKeHHO-
cTbto 400 A/M 1 yactoTton 50 Ny He okasbiBaeT BIMSAHMSA HA METPONoru-
yeckune xapakrepmuctmnkmn US800.

1.2.9 OneKkTpoHHbI 6riok USB00 B MCNOMHEHUU C Yacamu pearb-
HOro BpeMeHu BedeT ydeT npolelwero yepes Tpybonposog obvema B
3HEeproHe3aBUCHMbIX apxuBax:

"  yacoBOM — rnybuHomn 0o 2976 cpegHeYacoBbIX 3HAYEHUI;

" CYTOYHOM — rnyouHon 0o 120 cpegHEeCyTOUHbIX 3HAaYEHUI;

= MeCslMHOM — rnyBuHon ao 190 cpegHeMecsaYHbIX 3HaYEHUM.

1.2.10 Onektpuyeckoe nutaHme USB00 ocyliecTBrnsieTcs nepe-
MEHHbIM 0f4HOGa3HbIM TOKOM C HOMWHalbHbIM HanpsbkeHnem 220 B,
yactoTom (50 + 1) 'y 1 ko3ahpPULMEHTOM BbICLLMX rapMOHUKK o 5%. OT-
KNOHEeHWs No HanpskeHuto He 6onee nntoc 22 B n muHyc 33 B.

1.2.11 MakcumanbHas MOLLHOCTb, notpebnsemasi oT ceTu, He
npesblwaeT 5 BA.

1.2.12 US800 coxpaHsieT nHopMaL Mo Npu OTKITHYEHUN NUTa-
HUS.

1.2.13 Buagbl curHanoB anekTpoHHoro 6roka US800, npegenbl nx
N3MEHEHUs, Harpy3ka npuBeaeHbl B Tabnuvue 6.

PykoBoacTBo mo s3xcniayaranuu US800.421364.001 PO
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Tabnwuua 6

Harpyska, kom- Konuuecteo

Mpepensl, itd . B  3aBUCU-
Bup curHana AManasoH u3meHe- MyTUpYyeMbIn MOCTU oT

HUA curHan MCNONHeHus

9b
BbixogHou aHa-
JNIOroBbIN  CUIOWN 4-20mA 10 0, 5 kKOMm 1(2)
NOCTOAAHHOTO
TOKa
Umax - 5V DC;
BbixogHom 4ac- frmax - 1 kHz He meHee 4 B Ha
TOTHbIW / M- (sec nmnynesca ot Harpyake B 1 KOM 1(2)
NyNbCHbIN 0.0001 go 65535
n/vimn)

e eRoe .| Cicpocrs nepenau [ vemeree 1000u T
poBon M:Tep- ot 600 Ao 115200 6o poONCTB B CeT?/II no
deiic RS485 PaccTosHne 0o1200 m 255
MocnenoBa- c
TeNnbHbIA  UMd- KOpOCTb nepepayu: KOMMYECTBO YCT-
poBoit  mHTep- | OT 600 no 115200 6ox poiACTB 1 1
deiic RS232 PaccTosHune go 15 m

1.2.14 DneKTpuyecKkoe CONpOTUBIEHME N30MSALUMM MEXOY Lensmm
nuTaHns n obwwmm nposogom 3b US800, wmexgy v3onvMpoBaHHbIMM
ANEKTPUYECKUMUN LIENAMU U MeXay 3TUMKU LensaMmm n obLmm npoBOaOM
Ob He meHee:

= 20 MOM npu TemnepaTtype okpyxatowero Bosgyxa (20 + 2) °C
1 oTHocuTenbHOM BraxkHocTtn ot 30 go 80 %.

» 5 MOwm npu temnepatype 50 °C 1 OTHOCUTENbHOW BRAXHOCTU
o1 30 go 80 %.

1.2.15 CpepHsist HapaboTka Ha 0TKa3 C Y4eTOM TEXHUYECKOro 0b-
CNY>XMBaHWS, pernaMeHTUpPoOBaHHOIO PyKOBOACTBOM MO 3KChnyaTauum
He meHee 50000 4YacoB npu HopMarnbHbIX ycnosuax. US800 oTHocuTeS K
BOCCTaHaBNMBaeMbIM, PEMOHTUPYEMbIM, MHOTO(YHKLNOHAMNBHbIM U3-
aenvam. CpegHee BoccTaHOBNeHWe paboToCNOCOBHOro COCTOSAHNS He
6onee 1,5 yacos.

PyxoBoacTBo nmo sxcnayaranmnu US800.421364.001 PO
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1.2.16 CpepgHuii cpok cnyobl US800 He meHee 12 neT.

1.2.17 O6wmin Bua, rabaputHble M YCTaHOBOYHbLIE pa3Mepbl
US800 npuBegeHbl B NpUoXxeHun A.

1.2.18 Macca 3b US800 He npeBbiwaeT 1,5 kr.

Macchk! YTP B 3aBUCUMMOCTM OT AuameTpa ycrnoBHoro npoxoaa [y

npusBeneHsl B Tabnuue 7.

Tabnwuua 7

Oy, mm 15 25 32 40 50 65 80 100 | 150 | 200
Macca, kr | 1,2 ] 2,8 4,5 5,2 8 8 12 16 29 36
Oy, mm 250 | 300 | 350 | 400 § 500 § 600 § 700 § 800 § 900 f 1000
Macca, kr | 38 45 52 70 112 | 162 | 250 | 400 § 500 | 700

1.2.19 KomnnekT noctaekm US800 ykasaH B Tabnuue 8.

Tabnuua 8

HanmeHoBaHune

KonnyectBo B 3aBu-
CUMOCTM OT MUCnon-
HeHns 3b n YIP

MpumevaHne

AneKTpoHHbIN 6ok US800

conpoTtmeneHnem 50 Om

1
YIMP B cbope c oTBETHbIMM 1(2) MpM HANMUMK B 3aKa3e
draHuamm
KomnnekT nbe3oanekTpuye-
Ckux npeobpasoBaTenein c 1(2) Ecnu B 3akase oTcyT-
npoknagkamm creyet YINP
Hepxarens M3l 2(4)
3kcnnyaTaunoHHas AoKy- Mpn rpynnosoi no-
MeHTaLma B cocTaBe: ctaBke P3O nocraens-
pYyKOBOACTBO MO 3KCnnyarta- eTca u3 pacveta 1
umm US800.421364.001P3 1 3K3eMnnAp Ha OecsTb
nacnopt uS800.
US800.421364.0011C 1
Bbicoko4acToTHbI  Kabenb OnuHa onpepensietca
PK-50-2-11 ¢ BOSHOBbIM M 3aKka3om

PykoBoacTBo mo s3xcniayaranuu US800.421364.001 PO
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1.3 YcTpolicTBo 1 paboTa

1.3.1 MpuHuun padotel US800

US800 wu3mepsieT pacxoq Ha OCHOBE W3MEPEHUS BpeMeEHMU
pacnpocTpaHeHNss MMMNYMbCOB YrbTPa3ByKOBOro KonebaHus 4yepes
OBUratoLLyocs XnakocTb. PasHOCTb Mexay BpemeHaMu pacrnpocTpaHe-
HWS1 yNbTPa3BYKOBbLIX MMMYNbCOB B NMPSIMOM M 06paTHOM HamnpaBeHUAX
OTHOCUTENBHO OBWXEHUS XMOKOCTM MpOnopuMoHanbHa CKOpPoCTM  ee
noToka.

Bos3byxaeHne ynbTpasByKOBbIX konebaHui ocylecTBnsaeTcs
Nbe303r1IeKTpUIeckMMn npeobpasoartensmu (ganee — M3rl), pacnona-
raemblx Ha yyacTke TpybonpoBoaa, B KOTOPOM MPOM3BOAUTCH M3Mepe-
HMe pacxofa Xwugkoctu. B 3aBucmmoctn ot yctaHoBku 3l oTHocu-
TENbHO CEYEeHWsi MOTOKa, CKOPOCTb MOCMEOHEro M3mepsieTcs Mo ABYM
UN1 OQHOMY fyYaMm YrbTPa3BYKOBbIX KonebaHun.

MpuHUMN paboTbl NOsSICHsIeTCA Ha pUCYHKe 1.

Yyactok Tpybonposoga c [13l1, ycTaHOBMNEHHbIMM Ha ero gua-
MeTpanbHO MPOTMBOMOJSIOXKHbBIX CTOPOHax, obpasyeT MepBUYHbBIN YhbT-
pa3BykoBoW npeobpasoBaTtenb pacxoga (ganee — YIMP). B ogHony4e-
BoMm YIP yctaHaBnueatoTca gsa M3M1, KoTopble pasmMelLaTca Ha OcK
npoxoasLuen Yepes anameTp nonepeyHoro cedeHna YIP. [ByxnydeBomn
YTP copgepxut ase napsbl MNM3l1, KoTopble pasMelleHbl Ha ocsx napar-
nenbHbIX APYr OPYrY U NPOXOASALLMX Yepe3 paBHble XOpabl MONepeYHoro
ceyenus. Ocn yctaHoBku M3l pacnonaratotca nog yrnom kK ocu YIP
Unn coBnagaroT ¢ Heto (ToNbko B ogHonydesom YT1P).

[BWKeHNe XUOKOCTU BbI3bIBAET WU3MEHEHWE BPEMEHW MOMHOro
pacnpocTpaHeHUs yNbTPa3BYKOBbLIX CUrHAroB Mo NOTOKY M MPOTMB HErO.
CKkopoCTb pacnpocTpaHeHUs yrbTPa3BYKOBOrO UMMyNbCa B XUAKOCTU,
3anonHsoLen Tpybonposoa, npeactaenser cobon CymMmy CKOpOCTeW
ynbTpasByka B HEMOOBWKHOW XUOKOCTM M CKOPOCTU NOTOKA >Xuakoctn V
B MpPOEKUMM Ha paccmaTpvMBaeMoe HanpaslieHWe pacnpoCTpaHeHus
ynbTpassyka. TakuMm obpas3om, BpemMsi pacrnpoCTpaHeHUs yrbTpasByka
Mo MOTOKY U NPOTUB HEro ONpeaensieTca B COOTBETCTBUM C hopmynamm

Q) n (2):

PyxoBoacTBo nmo sxcnayaranmnu US800.421364.001 PO
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7 ' uanyyamens/npueMHUK

) C1=C0+Vcosu

1’4
> Q
(‘S"b/
d}é\
k2 Y
C2=C0-Vcosu
3 nanz
npueMHUK/ulny4amens
PucyHok 1
L, —L
t = i a La , Q)
Co Cyp +V -cos(a)
- S @

+ ,
Co Co -V -cos(a)

roe ty, t, - Bpemsi pacnpocTpaHeHns ynbTpas3BYKOBOrO MMMyrbca
Mo MNOTOKY U NMPOTMB NOTOKA;

L, - 4NMHA aKTUBHOWM 4aCTh aKyCTUYECKOro KaHana;

L, - paccTosiHe mexay MmemopaHamu M307;

Co - CKOpPOCTb YrbTpa3ByKa B HEMOABWXHON BOAE;
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V - ckOpOCTb ABWXEHUsi BOAbI B TpybonpoBoae;

o - Yron B COOTBETCTBUM C PUCYHKOM 1.

YCTponcTBo, cogepxallee 3NeKTPOHHbIE Y3rbl POpMUPOBaHNS 1
npeobpa3oBaHnsa yrbTPa3ByKOBbIX MMMNYNbCOB, BbIMUCMEHWS pacxoaa,
obbema u BbiBOAA Ha OCHOBE M3MEPEHHbIX BPEMEH pacrnpoCcTpaHeHus
yNbTPasByKOBbIX UMMYNbCOB, 06pasyeT BTOPMYHLIN NpeobpasoBaTtens —
3MneKTPoHHbIN 6ok (3B). BeluncneHne pacxoga Q B Ob ocyllectenser-
cs no copmynam (3) u (4) c yuetom cpopmyn (1) u (2):

v_(-t)-Co @3)
2L, -cos(a)
:n-DZ‘K (t, —t,)-C§ (4)

Q 4 X2-La~COS(0L)’
roe D — BHyTpeHHuU anameTp YIP B 30He yctaHosku 301 1 u
nan 2;
K- koathmumneHT KoppeKuun, paccHnTbiBaeMblin B 3aBUCK-
MOCTW OT r’MAPOANHAMUYECKNX CBOWCTB XMAOKOCTU U XapakTepa ee no-
Toka B YTP.

Onst UcknioYeHns BNUSHUS M3MEHEHMST CKOPOCTU YNbTpasByka B
XMUAKOCTW OT TemnepaTtypsbl, B npubope yuntbiBaeTcs haktudeckasi cKo-
pOCTb ynbTpasByka, paccdMTaHHas no cdopmyrne (5), KoTopasi ABnsieTcs
XOpoLuM npubnmkeHnem dopmynsbi (6).

PykoBoacTBo nmo s3xcmnyatanunu US800.421364.001 PO
16



1.3.2 YcTtpoucTtso US800

1.3.2.1 YT1P, u3roToBreHHbI B 3aBOACKUX YCMOBUSAX, NpeacTaB-
naet cobon OTpe3ok TpyObl M3 HepXKaBeLLEeh WU KUCIOTOCTOMKOW
cTanu, K Topuam KoTopon npuBapeHbl asa drnadua no NOCT 12815-80.
B cpegHen 30He TpyObl npuBapeHbl gepxatenu. OdepxaTtenu cnyxart
anga yctaHoskm 13l1, koTopble yCTaHaBNMBAKOTCA C NapOHUTOBLIMU NPO-
Knagkamu n oUKCUpyoTCsa B AepxaTtenax ramkamu.

1.3.2.2 KoHCTpyKTMB BTOpMYHOro npeobpasosatena 3b npea-
cTaBnsieT cobon NpMOOPHLIN KOpNyCc U3 nnacTmacchl Afi HACTEHHOTO
MOHTaxa. B HWXHel yactu kopnyca pacrnonoxeHbl pasbemMbl Ans Noa-
KntoveHus nutanus, M3 npu nomoLln BbICOKOYACTOTHbLIX Kabenen u
BXOZOB ApYrnx NpMOOPOB MK YCTPONCTB, NPUHUMAIOLLMX aHasnoroBbie 1
YyacToTHble curHanbl Ib. Jlnuesas naHens Ob 3awmuieHa npo3padHomn
KPbILUKOMW, Kpenswencss YeTblpbMs BUHTAMM K KOPMyCy Yepes yrnnoTHe-
Hue.

Ha nuueBon naHenn 3b pacnonoxeHsol:

* (pyHKUMOHanbHasA KnaeuvaTypa W3 YeTbIpeX KHOMOK  «=»,
«BBO[», «ﬁ», «CBPOC»;

=  [OeBATMPaspsaHbI LMAPOBON MHOMKATOP;

= [OBa eOVHWYHbIX cBeToamoaHbix uHaumkatopa  «HOPMA»,
«OTKA3».

Pa3melleHne dyHKUMOHanNbHbIX y3rioB Ob BHyTpu Kopryca Bbl-
MOMHEHO MO MNaTtHO-MoAyNbHOMY npuHumny. CoeanHeHve mexay nna-
Tamn, SABMASWUMUCSA (PYHKUMOHANbHO 3aKOHYeHHbIMK y3namun Jb,
OCyLLecTBMseTCA 4epe3 Kpocc-nnaTty. Ha kpocc-nnaty npu nomMoLum
pa3beMHbIX COEANHEHWI YCTaHABIMBAKOTCA:

= aHarnoroBsble nnarbl;

=  MWKPOMpPOLECCOPHas nnaTa;

dyHKUMOoHanbHas cxema US800 npuBegeHa Ha puUcyHke 2.

AHanoroBas nnaTta obecne4nBaer:

" ranbBaHM4eckylo pa3es3ky [13I1 oT namepuTenbHOW YacTu
KaHana nsamepeHus;

" OCbIJIKY MOLLHbIX WMMMNYNbCOB 4epe3 KabenbHyk nuMHUIO C
BOMHOBbIM conpoTtusneHnem 50 Om Ha M3rT;

PykoBoacTBo mo s3xcniayaranuu US800.421364.001 PO
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ynpe
yrnp

—'?—‘ I_( [ AHanorosas nnata

Cxema ranbBaHWYeCKOro
»| | pazgenennn kaHanos AHanoroeas nnara

h 4 I ¥ I

Cxema yCUNeHUs, AeTEKTUPOBAHUA W
NOFMYECKOTo COMMACcOBaHHA ¢ MUKPO-
MPOUECCOPHON NNATOR

Kanan 2

Kawnan 1

> MukponpoueccopHas nnarta

<>
SneKkmpoHHbIT 6nok

Kpocc-nnarta

\ \/ \4

NMutauue YacToTHBIA YacToTHbIA RS-485
220B, 50y (MMNYALCHLIA) (MMNYNBLCHBLIA)
Beixon / Beixon I

PucyHok 2

" npuem (ycuneHwe u OeTeKTupoBaHue) crnabbix curHanos OT
rnart;

* IOrMYeckoe CornacoBaHne BPEeMEHHbIX NMPOLIECCOB MOChINKM U
npuema MmnynbCoB.;

* aBTOMAaTUYECKYID PeryriMpoBKy KoagMULMEHTa YCUNEHUS
NpUeMHVKa B 3aBUCMMOCTU OT YPOBHS CUrHamna, nocTynaloLlero Ha ero
BXO[;
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= yBeNnuUYeHue paspelleHus Onsi TOYHOro M3MepPEeHUs1 BPeEMEH
pacnpocTpaHeHus yrbTpa3ByKOBbIX UMMYMbCOB.

MukponpoueccopHas nnarta:

= ynpaBngeT NpPoLecCoM NonepeMeHHOro 30HANPOBAHUSA NOTOKa
XNOKOCTN YNbTPa3ByKOBbIMU UMMYyNbCaMu;

= BblYUCIISET 3HAYEHUA U3MepPsEMbIX NapamMeTpoB;

= obecneymBaeT BBOA MPOrpaMMMpPyeEMbIX MapameTpoB C Kria-
BMaTypbl U BbIBOA MHPOPMaLMKN Ha MHAUKATOP;

= ¢opmupyeT BbIXOOHbIE aHarnoroBble CUrHanbl NPONopLMO-
HanbHble pacxofaM B KaXXOOM KaHane namepeHus;

= obecneymBaeT cBs3b Mo ceTn RS485;

=  MpPOBOAMT NEPUOANYECKYH0 CAMOONArHOCTUKY.

Kpocc - nnata obecne4ymnBaer:

" HeobXxoOuMble HaMPSKEHWS NUTaHWS;

" (jJOpMVIDOBaHI/Ie BbIXOAHbIX l-IaCTOTHO/I/IMI'IyJ'IbCHI:dX CUrHasioB.

1.3.3 OpraHusauusi cuctemsl pabotbl ¢ US800

1.3.3.1 US800 nmeeT gBa pexmma QyHKLUMOHNPOBAHUS:
" pexum paboTbl;

" pEXMM NPOrpamMmmMupoOBaHMS.

1.3.3.2 B pexume paboTbl BbINOMAHAKTCA criegytowme pyHKumm:

" U3MepeHue TekyLlero cpegHero 06beMHOro pacxoaa v Hakon-
neHve obbema B cHETUMKAX XKUOKOCTU MO KaXAOMY U3 KaHanoB.;

= oTObGpaXkeHne TEKYLLMX PacXO4oB, CHETYMKOB 0O0beMa U Bpe-
MeHM HapaboTKM Ha LM POBOM MHAMKATOPE MO UHULMATUBE NOSb30Ba-
Tensi — onepaTMBHOE ynpaBneHue HanKaumnen ocyLlecTenaeTcs no-
cpencTBom kKHomkn «PEXNM>»;

* curHanusaums paboTocnoCoBHOrO COCTOAHMS Y BO3HMKAOLLMX
c60€eB No KaXXaAoOMy U3 KaHanoB U3MepPeHNst Ha CBETOANOOHbBIX NHAWKA-
Topax;

* npuemal/nepegaun nHgpopmaumm no RS485;

= aBTOMaTMyeckas KOMNeHcauus CMELEeHNSa HyNs kaHana us-
MepeHUs No MHULMaTUBE norib3oBaTens.

1.3.3.3 Pexxum nporpammupoBaHusa CryXuT Ansg AocTyna K npo-
rpammupyemsiM napametpam US800. lNporpammupyemsle napameTpsbl
onpeensaT dyHKuMoHnpoBaHne US800 B pexume paboTbl, NO3ITOMY
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X HEKOPPEKTHbI  BBOA MOXET MPMBECTM K OLUIMOKaM B U3MEPEHUSIX U
oTobpakeHUn nHdopMaLmMm Ha MHONKaTope, K NoTepu cesA3n no RS485.

MporpaMmmypyeMble napameTpbl BKNOYaT B cebs:

" MapameTpbl KaHana uamMepeHus — 3agatTcsa Ans OTAENbHOro
KaHana;

= CUCTeMHble napameTpbl — 3agatotca anga US800 B ueriom.

B pexume nporpaMmMmpoBaHua He MNPOU3BOOATCA W3MEpPeHUs
pacxoga n obbema npy OeNCTBYHOLUNX DYHKUNAX U3MEPEHUSA BPEMEH t;
nt, (popmynsbl 1, 2 nyHkTa 1.3.1), pasHuLbl BpEMEH NPOXoXaeHns Aty
=t - ty (dbopmynbl 3,4).

1.4 CpenctBa n3MepeHust, UHCTPYMEHTBI U MPUHAANEXHOCTH

1.4.1 Ona TexHW4ecKoro OCBUAETENbCTBOBAHWNA, BbIMNONIHEHUS
paboT no TexHudeckomy obcnyxmanuio US800 [OMmKHBI NPUMEHATHCA
cnepyloLine TeXHUYeckue cpeactaa:

" yCTaHOBKa OJ1 NMPOBEPKM 3MEKTPUYECKON MPOYHOCTU U30Ms-
LMKU C ucnblTatenbHbiM HanpskeHnem ot 0,1 go 1,5 kB cuHyconpans-
HoW dpopmbl, YacTtoTon 50 Ny, mowHocTLo He meHee 0,1 KBA ¢ norpewu-
HOCTbI0 YCTAaHOBKM UCMbITATENbHOIO HanpsxxeHusa He 6onee 10%;

" MEroMMeTp C BEPXHUM MNpedenioMm M3MEpPEeHUs He MeHee
100 MOwm, HoMMHanNbHbIM HanpsbkeHnem 100 B n ocHoBHOWM norpeLuHo-
cTbto He Bbonee 30 %;

" Y4aCcTOTOMEp 3MEKTPOHHO-CYETHLIN C BEPXHUM MNpeaenom us-
mMepeHusa 5 MMy ¢ 0CHOBHOM NOrpeLLHoCTL0 B Nnpegenax + 0,1 %;

" BOMbTMETP YHUBEpPCAarbHbIN C [Anana3oHOM W3MepeHUi
0 - 250 B ¢ ocHoBHOW norpeLuHocTbo B npeaenax + 0,1%.

1.4.2 Ons BbINOMHEHUA pPaboT, CBA3AHHLIX C WU3rOTOBIIEHUEM
YIMP Ha Tpyb6onpoBoge (npu otcytctBuM rotoBoro YIP B komnnekre
US800) [OomkHbl MPUMEHSTLCSA Creaylolme TEXHUYEeCKue CpeacTea u
npucnocobnexHus:

* wTaHreHumpkyns LWL-111400-0,1 TOCT 166-89;

» pynetka 3MMK2-10AHT-1 TOCT 7502-89 c ueHon genexus 1
MM;

* npucnocobneHue ans npusapku gepxartenen — AC801;

* npucnocobnenne ans gopaboTkm aepxartenen — AC802;

* npucnocobnenne ans namepeHnsa 6a3oBOro PacCTOSHUA MEX-
oy Nar — AC803;

PyxoBoacTBo nmo sxcnayaranmnu US800.421364.001 PO
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* npucnocobrneHne [na u3MepeHus yrna HaknoHa M3MN -
ACB805.

1.5 Mapkuposka

1.5.1 Ha kaxgpi YT1P, BbllweaLwmi n3 nponsBoacTBa HAHOCATCA:

" HOMep TpyObl Ha draHue no cucTteme npeanpuATUs-
N3roToBMTENS;

= YCMOBHbIN AnameTp Ha donaHue;

" Mapkep Ha gepxatene nepsoro no notoky MNarl;

1.5.2 Ha kaxabin 36 HaHocATCA:

" TOBAapHbIA  3HAK WM HAMMEHOBaHWe  NpeanpuaATus-
N3roToBuUTENS;

» Hagnuck «CaenaHo B Poccuus;

"  UCMOJSIHEHME 3NEeKTPOoHHOoro 6noka US800;

" MOpPSIAKOBbLIA HOMEP MO CUCTEME NPEeaNpPUSTUS N3rOTOBUTENS;

"  roJ U3roToBMeHUs;

" 3HaK yTBepXaeHusa Tuna cpencts namepeHui no MNP 50.2.009
(Tonbko gna US800, nucnonb3yembix B cdhepax, nognexawmx rocyaap-
CTBEHHOMY Haf30py M KOHTpornio B PO).

1.6 YnakoBka

1.6.1 3b US800 ynakoBbIBaeTcss B NOTPeOUTENbCKYD Tapy —
YMNaKOBOYHbIN AWK N3 KAapTOHa.

1.6.2 MNpu oTnpaBneHumn xenesHogopOXHbIM TPaHCNOPTOM Macca
OpyTTO He Gonee 160 kr, rabapuTHble pa3mepbl rPy30BbLIX MECT He 6o-
nee 1000x1000x1000. TpaHcnopTHasa Tapa - gowarble Awmkn TMnos |l-1,
-1, N1-2 no FTOCT 2991-85.
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2 ICMNOJNb30OBAHUE MO HABHAYEHUIO

2.1 3KcnnyaTaunoHHbIE OrPaHUYeHNs

2.1.1 US800 coaepXuT BCTPOEHHbIE Lienn 3alumTbl OT nepeHa-
NPsHKEHWI, neperpesa MU MMMYSbCHbIX MOMeX. BbinonHeHne TexHude-
ckux xapaktepuctnk US800 rapaHTmMpyeTcs npu COOMOAEHUN YCIOBUIA
aKcnnyaTauun, ykasaHHbIX B HACTOSLWEM OKYMEHTE.

He pekomeHngyetca nutate US800 OT anekTpuyeckon ceTn, B KO-
TOPOM MPOUCXOAAT YacTble KOMMyTauuW CUMOBbLIX Harpy3ok WmimM uc-
Nonb3yHTCS MOLLHbIE MpeobpasoBaTeny YacToTbl.

B mecTte yctaHoBkum 3B He gonyckaeTcsi KOHUEeHTpauusa arpec-
CUBHbIX NApOB 1 ra3os.

YIP moryT ycTaHaBnMBaTbCA B BepTUKarbHble, FOPU3OHTanbHbIE
N HaKMOHHble TPyOOMPOBOAbI Ha BOCXOAALMX MOTOKaX, He co3gatoT
rMapaBnNnYecKoro CoONpoTUBMEHUSA 1 He TpebytoT yCTaHOBKN (hunbTpoB B
Tpybonposoa.

MaBHbIMM YCNOBUAMW KOPPEKTHoM paboTbl US800 sBnswoTcH
nosiHoe 3anonHeHne cedeHnsa YIP  XnakocTbio U JOCTaTOYHO pPaBHO-
MepHbIN Npodunb ee noToka.

2.1.2 [1nsa Toro 4to6bl M3bexaTb BO3MOXHbIX OLUMOOK M3MEepPeHMs
n cboeB n3-3a NPUCYTCTBUSA Fa30BbIX UMW BO3QYLUHbIX BKMOYEHMI HEOb-
XOOUMO crnefoBaTh CreayowumM pekoMmeHaaumnsm:

" Ha OYeHb [ANIMHHBLIX FOPU3OHTanbHbIX TpybonpoBogax YycTa-
HoBKy Y[P enaTenbHO OCYLLECTBMATbL Ha yyacTKe WMetoLeM yrorn
BOCXOXAEHMS (PUCYHOK 3,a);

" Mpy Nogaye Unu BbITEKAHUN XNOKOCTU CaMOTEKOM YCTaHOBKY
YIMP ocylwecTBnATe B 3aHWKEHHOW cekumu TpybonpoBoga (pUCYHOK
3,6);

» un3beratb ycTaHoBku YIP B HamBbICLLEN TOYke TpybonpoBoa-
HOW Tpacchl (PUCYHOK 3,B);

* He ycTaHaenueaTb YIP Ha Hucxogdwem ydactke Tpybonpo-
BOAa MMelowero cBoBOAHbBIM CNUB XWAKOCTU B aTmocdepy (pUCYHOK
3,n);

» un3beratb yctaHoBku YIP nepen BcackiBalLLmMM HACOCOM;

= npu yctaHoBke YIP nnockoctb M3l opueHTUpoBaTb ropu-
30HTaNbHO C AOMYyCKaeMbIMWN OTKMOHEHUAMU (PUCYHOK 3, ).
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2.1.3 Hanuuue koneH, 3aaBuxek, HAcOCOB, AMGdY30pOB 1 TPOn-
HWKOB MOTYT UCKaXkaTb NPOUIb TEYEHUS XKMOKOCTU, YTO BNUSIET HA MO-
rPELHOCTb U3MepeHus. [ns Toro 4Tobbl NOrpeLIHOCTU U3MEPEHUI Ha-
XOOUNMNCb B YCTaHOBIEHHbLIX Mnpefenax, pekoMeHAayeTca ycTaHaBnu-
BaTb NpsiMble y4acTku Tpybonposoaa 4o v nocrne YIP B cooTBeTCTBUM
C pucyHkom 4. B ckoGkax npuBeaeHbl 3HaYeHUs!, A0 KOTOPbIX MOXHO CO-
KpallaTb AfMHbI NPSIMbIX Y4acTKOB, MPU MCMONb30BaHUN ABYXIy4YeBbIX
YMP. MNMonHOCTbI0 OTKPbITHIE MOSTHOMNPOXOAHbIE LLAPOBbLIE KpaHbl HE SB-
NATCA rMapaBnMyYeckMM CONpPOTUBIEHUEM.

2.2 lNogroToBka K UCMOMb30BaHUIO.

2.2.1 PacnakosaTb USB800. NpoBepnTb KOMMMAEKTHOCTbL B COOT-
BeTCTBMM ¢ nacnopTtom. Ob, YIMP, M3I1, kabenun He OOMXHbI UMETb Me-
XaHUYECKUX MOBPEXOEHWIN, OCnabneHnss MexaHWYecKMX KpenreHuin.
CoegunntenbHble kabenun gOMmKHbI ObiTb CBOOOOHO YNOXEHBI B OYXThl U
He UMEeTb U3NTIOMOB.

MoHTax US800 BkntoyaeT B cebsi:

= ugrotoerneHne YIP Ha TpybonpoBoge (nMpu noctaeBke 6e3
YTP) unun moHTax komnnektHoro YT1P;

= MOHTaX W noaknoyeHne Jb;

2.2.2 NarotoBnenue YIP Ha TpybonpoBoae ocyLLecTBAsieTCA nNpu
noctaske US800 6e3 YTP no HmxecneayoLwen MeToamke.

BbiGpaTtb yvacTok TpybonpoBoaa, Ha KoTopoM OyayT ocyliecTB-
NATBCS U3MEPEHUA B COOTBETCTBUM C TpeboBaHusMu nyHkTa 2.1 Ha-
cTosiwero pykosoactea. Mecta Bpesku N3l He AOMmKHbLI coBnNagaTtb CO
CBapHbIMU LUBaMW U JOMXHbI BbITb yaaneHbl Ha 4OCTaTOYHOE paccTos-
HWEe OT CTEH W MPOYUX MPENATCTBMI, CMOCOOHBIX NoMelLaTb AanbHen-
wum pabotam.

O6ecneunTtb B BblIOpaHHOM y4yacTke TpybonpoBoga OTCyTCTBUE
XMOKOCTN M OCTaTovHOro AasrieHnss. O4McTUTb MNOBEPXHOCTb Ha MNpea-
nonaraemMom Ans BPe3Ku y4acTKe OT rpsA3uv, U3onsauun, NoKpbITMS 1 T.0.
0o meTanna.

2.2.2.1 Pa3meTka ogHony4yeBoro YIP Ha Tpyb6onposoge ( pucy-
HOK 5a).

N3mepunTb HE MeHee 5 pa3 pyneTKon OJSIMHY OKPY>KHOCTK Tpybo-
nposoda Ha BblibpaHHoM y4dacTke nog YIP. Hantu cpegHee 3HayveHue
ONUHBI OKpYXXHOCTK CHap.

PykoBoacTBo mo s3xcniayaranuu US800.421364.001 PO
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AC = BD = AD = BC'= CHap.cp./ 4
cc'=DD'=AB
cD=CD

CD = CD = CHap.cp./ 2
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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

e)

PucyHok 5
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OTMeTUTb TOYKY A 1 MPOBECTU Yepe3 Hee C MOMOLLbIO KEeCTKOro
npoduns, NMetoLero Aea nrockonapannenbHbix pebpa, nuHuio napan-
nenbHy ocu Tpybonposoga. Ha oceBol nnHMM OTMETUTL Touky B oT-
cTodLlen ot Toukn A Ha paccTosiHuu 0,318xCHap.

MpoBecTtu Yepes Toukm A 1 B ¢ nomoLpo rmbkor MeTannmnyeckon
NeHTbl (TMHENKN, pyneTkn 1 T.4.) NnuHuK | 1 1, nepneHgnKynspHble nu-
Hun AB.

N3mepuTb B ceyeHusax | u Il He meHee 3 pa3s pyneTkon ANUHbI OK-
PY>XHOCTEN U HANTWN NX CpefHue 3HaYeHns C'Hap.cp. 7] C"Hap.cp.

MpoBepuThb BbiNonHeHWe ycrosust 0,99 < (C'Hap.cp. /
C"Hap.cp.) < 1,01. Ecnv ycroBue He BbINONHSIETCS, BbIGPATL APYrom
NoaxoAsiMi y4acTok Tpybonposoga.

Bbluncnute cpegHeapudgmeTuieckoe 3Ha4yeHNe AnvHbl OKPYXKHO-
cTu:

CHap.cp. = (C'Hap.cp.+ C'"Hap.cp.)/ 2.

Pasmetutb Toukn C, C', D, D' Ha paccTtoaHun CHap.cp / 4 oT To-
yek A n B.

M3mMepunTb C NOMOLLIbIO LUTAHFEHLMPKYIIS UK PYNEeTKN paccTos-
Hua CC', DD', CD, C'D' n npoBepuTb BbINOSIHEHNE YCIOBUIN C TOYHO-
CTbl0 2 MM:

|cc| =1pDY = AB,

lcol =lcDl,

|c'D| =|CD'| = CHap.cp /2.

Ecnn xoTta 6bl 0gHO M3 YCNOBWUIA HE BbIMOMHAETCS, TO criegyeT
Npon3BecTn pa3mMeTKy 3aHOBO.

2.2.2.2 PasmveTtka gByxnydesoro YIP Ha TpybonpoBoae
(pncyHoK 5B).

N3mepunTb HE MeHee 5 pas pyneTKon OSIMHY OKPY>KHOCTU Tpybo-
npoBoAa Ha BbibpaHHoM y4dacTke nog YIP. Hantu cpegHee 3Ha4veHve
ONVHBI OKPY>KHOCTK CHap.

OTMeTnTb TOUKy A 1 MPOBECTUN Yepe3 Hee C MOMOLLbIO KECTKOro
npodunsi, UMetoLLEero Aea nrockonapannenbHbix pebpa, nuHuio napan-
nenbHyt0 ocu Tpybonposoga. Ha oceBor nMMHUM OTMETUTL Touky B oT-
CcTo4LLEeN OT ToYkM A Ha paccTosiHuu 0,276xCHap.

PykoBoacTBo mo s3xcniayaranuu US800.421364.001 PO
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MpoBecTu Yepes Toukn A 1 B ¢ nomoLbio rmbkoi MeTannm4eckon
NeHTbl (NMUHENKW, pyneTkn 1 T.4.) NuHuK | 1 ll, nepneHankKynapHble nu-
Hun AB.

N3mepuTb B ceveHusx | u Il He meHee 3 pa3 pyneTKon ASNINHbI OK-
PYXXHOCTE 1 HaliT! UX cpeaHue 3HaueHus C'Hap.cp. u C"Hap.cp.

[MpoBepuTb BbLINONHEHWE YCNOBUS 0,99 < (C'Hap.cp. /
C"Hap.cp.) < 1,01. Ecnn ycnoBue He BbINOSHSAETCS, BbiOpaTh Opyrom
NnoaxoAsimi yqacTok TpybonpoBoga nog narotosnexue YI1P.

Bbiumcnutb cpegHeapudmeTUyeckoe 3HavyeHue rivHbl OKPYXXHO-
CTH:

CHap.cp. = (C'Hap.cp.+ C'"Hap.cp.)/ 2.

NamepuTb TONLWMHOMEPOM TOSLLIMHY CTEHKM Tpybonposoaa B 3-X
paBHOMEPHO yAaneHHbIX ApYr OT Apyra To4ykax B KaXaoMm u3 ceyveHun |
n 1. Belumcnnte cpeaHeapudMeTUyeckoe 3HadeHue TOMLWUHbI CTEHKU
H.

OTtmeTuTb OT Todek A 1 B Toukn D n C cooTBETCTBEHHO, Ha pac-
CTOSAHWUN:

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

M3 Todyek D 1 C NpoBeCTM C MOMOLLIbIO XECTKOro Npoduns IMHUA
napannenbHble ocu TpybonpoBoda A0 NepeceyveHns ¢ NNMHUAMU ceyde-
HUA | 1 1l. ToYkM nepeceyeHnss OTMETUTL Kak D'u C' cootBeTCTBEHHO.
[MpoBepuTb BbINOMHEHWE YCNOBUIA C TOYHOCTBIO + 1MM:

CD'=C'D =0,333 CHap.cp. + H;

cb=C'D'.
Ecnu x0Tt 661 0AHO M3 YCNOBUA He BbINOMHAETCS - pa3meTKy Mo-
BTOPUTD.

[na pasmeTkn BTOPOro flyya COOTBETCTBEHHO OT Todek D u C oT-
MeTUTb Touku F u E Ha paccTosiHum:

CE = DF = 0,167 CHap.cp. — H.

N3 Touek F n E npoBecTn ¢ NOMOLLIbIO KECTKOro Npodunst fIMHKK
napannenbHble ocu TpybonpoBoga A0 NepeceyeHnst C IMHUSIMU cede-
HWR | 1 1. TOYkM nepeceyeHnsi OTMeTUTb kak F' 1 E' cooTBETCTBEHHO.
[MpoBepuTb BbINOMHEHWE YCNOBUIA C TOYHOCTBIO + 1MM:

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

FE=FE.
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Ecnu xoTsa 66l 0OAHO M3 YCINOBUI He BLINOSMHAETCS - pa3mMeTKy Mo-
BTOPUTb.

2.2.2.3 Npueapka gepxatenen M3rl.

[MpomnsBecTn pasmeTky OBasrioB, B COOTBETCTBMM C PUCYHKOM 50,
coBmecTMB npu aToM UeHTp O 1 ocb EIN nekana ¢ oTMeYeHHO TOYKOW U
nuHven pasmeTtku (Mo nn. 2.2.2.1 wnun 2.2.2.2). JonyckaeTca npov3Bo-
OWTb pa3MeTKy MECT NpuBapKu gepxartenen npy nomoLwum TpadapeTa, ¢
pa3MeYeHHbIMY 3apaHee ToYKaMu B 3aBUCUMOCTU OT guameTtpa Tpybo-
nposofa no TpeboBaHusim n.2.2.2.1, 2.2.2.2.

BbipesaTb oTBepcTusa B TpybonpoBoge B MecTax pa3MeTkn oBa-
noB. O6paboTtaTb UX - 3a4UCTUTb KPOMKU, YAANUTb OKanuHy, CHATb 3a-
yCeHLbI.

Mpueapky gepxartenen N3l Ha TpybonpoBog Npon3BoAnNTb B CO-
OTBETCTBMM C PUCYHKOM 6 Mpu MOMOLLM NPUCNOCOBNEHNs Ans CBapku
(wTaHra onpefeneHHon ONuHbI C rakamu u wamnbamm), Kotopoe obec-
neuynBaet TpebyemMoe B3avMMHOE PacroNoXeHWe depxaTenen OTHOCU-
TenbHO Apyr apyra.

LWtaHry usrotoBuTb M3 yrnepogucton crtanu. LtaHra pgomkHa
ObITb poBHOM U OTWUOBaHHON. MpousBoauTe paboTbl C U3OTrHYyTOM
LUTAHrOM He ponyckaeTcs. OnuHy WwTaHrM onpegenvTb B 3aBMCMMOCTM
OT AnameTpa Tpybonposoaa v yrna Bpesku gatymkoB. KoHkpeTHas ee
AnvHa BblOMpaeTcsa u3 Tabnuubl 9.

Tabnuua 9
YcnoBHbIV anameTp Tpy6onpoBoaa, [OnvHa HanpaBnsilowen
MM LWTAHIN, 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 OMNOPHYI MOBEPXHOCTb Aepxatenen M3AM B cooT-
BETCTBMM C 0DOpasyloLleri NoBEPXHOCTbLIO TpybonpoBoda, Ha KOTOPOM
OygeT npon3BedeH MOHTaX.

[na Gonee TOYHOW NpUBapPKN OepXaTernen Ha UX HaPYXHYK Lu-
NVHAPUYECKYIO MOBEPXHOCTb HAHECTU OCEBLIE PUCKM, COOTBETCTBYHO-
LMe To4KaMm nepeceveHns 6onbLION 1 Manon ocen annunca.

Cxema nipueapku depxxameneli [1911 k mpy6onpoeody

~oo®
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YCTaHOBUTL AepXXaTenn Ha LWTaHry, COBMECTUB HaHECEHHbIE pUC-
K/ Ha gepxaTene C NMMHUSMK pa3mMeTku Tpybonposoga (n.2.2.2.1 wnu
2.2.2.2) 1 3aKpenuTb UX rakamu.

MpuxBaTuTb cBapKou gepxatenb B Touke E. [poBepHyTb WTaHry
BOKpYr CBOEN OCU, OTKOPPEKTUPOBaTb Yrorn HakmnoHa wTaHru. Npuxsa-
TUTbL CBapKoW Apyron Aepxatenb B Touke E'. [anee npouecc noode-
pegHon NPUXBaTKM KaXdoro gepkaTtens npoussBecTy B YeTbipex aua-
MeTpanbHO MPOTMBOMONOXHBLIX TOoYkax (kpecTtoobpasHo). lMocne npu-
XBaTKU B KaXOOW Touke Aenatb naysy Ans OCTbiBaHUS MeTanna B Mec-
Tax cBapku. [MOBTOpUTbL Takylo OMepauuio Ha Kakaom fepkaTene B
NPOMEXYTOUHBIX AMaMeTparibHO MNPOTUBOMOSOXHbIX YEeTbIpex TOouKax,
Jenas BblAepXKY C Lienblo OCTbIBaHWUS MeTarnna.

Y6eauBLunch B NpaBUibHOCTU NpeaBapuTenbHOM CBapKu NPUCTY-
NATb K OKOHYaTenbHOMY NpMBapuBaHWIO LWIBa, MOCTOSIHHO coBepLuasi
konebaTenbHO-BpallaTenbHble ABWXKEHMS LUTaHMM BOKPYr CBOEW OCM
0§ ycTpaHeHnsa BO3MOXHbIX NePeKOCOB.

[opaboTtaTb C NOMOLLbIO pa3BEPTKM OTBEPCTME AMaMETPOM
2470021 g KaXKaoMm u3 gepxatenen oo guametpa 24" mm.

NamepuTb cyMMapHyto TOMWMHY CTeHKU TpybonpoBoaa, oTnoxe-
HUA Hn n paccuntaTb BHYTPeHHUN anameTp TpyGonposoaa Dguymp, MO
MeToAMKe YacTu 3 HacTosLLEero pykoBoacTea. [Ang aToro pekoMmeHayet-
Csl BBApUTb MMmb3bl B 30He ycTaHoBkM 31 no oByM B3aUMHO MepneH-
OVKYNAPHBIM HanpaeneHnsiM B COOTBETCTBUU C PUCYHKOM 7. lMocne ns-
MEepPEHUN MMMb3bl 3aKPbITb 3arnyLlkamMmu Ha pesbbe.

[na KoHTpoNnsa NpaBUNbHOCTM BbIMNOMHEHUA paboT uU3mMepuTb No
MeToAMKe YacTu 3 HacCTOosLLEro pyKOBOACTBA MO aKCnnyaTaumm:

" CMeLleHne OCH aKyCTUYeCKOro KaHana OTHOCUTENbHO LEeH-
TpanbHOW ocu Tpybonpoeoaa y;

®  Yrof HakrnoHa OCK aKkyCTU4eCKOro KaHana;

= HasoBoe pacctosiHne mexay M3M Ly.
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2.2.3 MoHTax rotosoro YIP ocyliectBnaeTcs no Huxecneayo-
LLen MeToauke.

BbibpaTb yvacTtok TpybonpoBoga Ha KOTOpoM OyayT OCyllecTB-
NATbCS n3MepeHns n yctaHoska YIP B COOTBETCTBMM C pUCyHKamn 3 m
4. ObecneunTb B BbIOpaHHOM y4acTke TpybonpoBoaa OTCYTCTBUE XKUA-
KOCTW 1 OCTaTOYHOrO AaBMeHus.

PasmeTuTb 1 BbIpesaTb Ha TpybonpoBode y4acToK B MecTe Yc-
TaHoBku YIP.

OueHunTb No Bbipe3aHHOMY yyacTKy TpybonpoBoga COCTOSHUE ero
BHYTPEHHEN MOBEPXHOCTU (OTMOXEHUs, CTEMEHb Koppo3um). Mameputb
BHYTPeHHWUI anameTp Dgyymp C YHETOM OTNOXEHUI. [poBepuTL BbIMON-
HeHWe yCcroBus:

| Desymp = D'anymp | < 0,05 D'gymp

roe D/eHymp - BHYTpeHHun guametp YIP,

Dewymp - BHYTPEHHWIN AnameTp Tpybonposoaa.

Ecnu ycnosue He BbINOMHSIETCS, TO CriedyeT 04McTUTb Tpybonpo-
BOA, OT HACIMOEHWU UMW BBapUTb OTPE3KN HOBOW TPyObl Ha ANUHY He Me-
Hee 10 * [y no noToky Ao MecTta yctaHoBku YIP 1 5 = [ly nocne.

PacTtounTb nocagoyHble OTBEPCTUSA OTBETHBLIX (h1aHLEB MO U3Me-
peHHOMY pa3Mepy C y4yeToM 3asopa Ans ceapkn. OgeTb MX Ha KOHUbI
TpybonpoBoaa, He npuBapusas.

YctaHoBute YIP B TpyGonpoBoa 1 CTHYTb 6onTamu C OTBETHbI-
Mu dnaHuamy (NpeaBapuTEnbHO YCTaHOBMB Mexay dnaHuamu npo-
Knagkv 13 Kommnnekta nocrtaeku). Caoenatb OTMETKU MeNoM Ha Tpyb6o-
npoBoAe Ans npuBapku crnaHues K Tpybonposoay.

CHaTtb YTIP.

MpuBapuTb oTBETHbIE hnaHLbl K TPyGonpoBoay No OTMETKaM.

YctaHosutb YIP B TpybGonpoBod, NpPonoXus NpoKnagku mexagy
dnaHuamu, n paBHOMEPHO CTAHYTb MX GonTamy u3 KOMMNekTa nocras-
KA. YNNOTHUTENbHbIE MPOKMaAKM He OOMKHbl BbiCTynaTb BO BHYTPEH-
HIOO NonocTb Tpybonposoaa.

2.2.4 3Ob 3akpenuTb Ha OMOPHOWM NOBEPXHOCTM B BEPTMKarbHOM
nonoxeHun. Mecto yctaHoBkun 35 060pyaoBaTh ABYXMOMOCHON PO3eT-
KOW, NOOKITIOYEHHOM K CeTN 04HOGa3HOro nepemMeHHoOro Toka Hanpske-
Huem 220 (+22; -33) B.
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Ecnu nutatowee HanpsikeHMe CeTM MOXEeT BbIXOOAWUTb 33 paMKu
(187-242) B, To pexomeHayeTcs nogknodaTe Ob K nutatowen cetm ye-
pe3 UCToYHMK BGecrnepebonHoro nutaHusa. Cxema BHELLHUX MOOKIHoYe-
Hun 36 npuBegeHa B npunoxenun b.

[nsa 3awuTbl OT BO3MOXHbIX NOBPEXAEHUN Kabenu pekoMeHayeT-
csl npoknagpiBate B Tpybax, kabenbHbIX kaHanax unu kopobax. Nepen
npoknaakon kabenen ydoeamTbCcs B OTCYTCTBUN BHELLIHMX NOBPEXAEHUN.
CurHanbHble Kabenu ot kaxporo YIP Heobxoaumo npoknagbl-
BaTb OTOENbLHO APYyr OT Apyra U OT CWUJIOBbIX [N YMEHbLUEHNS
BMNVUSHWUS 3NEKTPOMAarHUTHbIX MOMEX.

MpucoeanHnTb Kabenun B COOTBETCTBUM C MapKknpoBkon Kk M3T.

MpoBepUTL OTCYTCTBME IMEKTPUYECKOTO KOHTaKTa (KOPOTKOro 3a-
MbIKaHWS1) MEXAy OMNIEeTKON U LieHTParbHON XUnown Kkabens Ha cTopoHe
pasbema k Ob. Npu HanuumMmM KOPOTKOro 3ambikaHus A6 nokaxeT oTkas.

2.2.5 OnpoboBaHue

2.2.5.1 3anonHntb TpybonpoBoa B MecTe ycTaHoBku YIP Bogon
N NPOBECTU ONpeccoBKy MPobHbIM AasneHvem 1,5 Py ONsS gaHHOro
TpybonpoBoga. BusyanbsHo npoBepuTb repMETUYHOCTbL CBapPHbIX LLBOB U
coeguHeHun. lNpu obHapyxeHun Teun BO dnaHUEBbIX COEANHEHUSIX
YTIP ¢ Tpy6onpoBoaoMm, NOATSIHYTb ravky Ha 6onTax 4o €€ yCTpaHeHus.

2.2.5.2 Bknountb 3b B ceTb nutaHus. Yepes Bpemsi He Bonee
30 cekyHA nocrie BkMYeHUs nutaHus USB00 gormkeH nepenTtn B pe-
UM paboThbl.

Y6eantbca B paboTtocnocobHoctn US800 no kombuHauusam cee-
ToBbIX curHanoB ceetoanogos «HOPMA» n «OTKA3» n undpoBon nH-
avkaumm.

3eneHbin cBetognon «HOPMA»

COCTOSAHKME KAHAINOB
COCTOAHNE M3MEPEHWNA
FopuT pOBHLIM CBETOM 00a kaHana paboTocnocobHbI

MuraeT ¢ yacTtoTon 1 pa3 B cekyHay | pabotocnocobeH 1-i kaHan

MuraeT ¢ yacTtoTon 5 pa3 B cekyHay | pabotocnocobeH 2-i kaHan

He roput KaHanbl He paboTocnocobHbI

PyxoBoacTBo nmo sxcnayaranmnu US800.421364.001 PO
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KpacHbin cBetognon «OTKA3»

COCTOAHNE COCTOAHNE KAHAITIOB NSMEPEHWA

["OpuT POBHBIM CBETOM BbibpaHHble kaHanbl HepaboToCNOCOOHbI

Yactota mMuraHusi cOOTBETCTBYET 4acToTe

Mwuraet
cboeB no BbIOpaHHOMY KaHany

2.3 Ucnonb3sosaHue USB00

2.3.1 MNMpwn ncnonb3osaHnn US800 onepaTmBHOE yrnpasreHne nH-
OuKaumen OcCyLLeCcTBAsiETCA Npy NoMoLm KHomku «PEXKUM».

2.3.1.1 Cxembl ynpaBneHus WHAWKaUWen OSnekKTpoHHoro 6noka
US800 B 3aBMCUMOCTU OT UCMOSIHEHUI NpUBeLEHbl B NpUoxeHuax Bl
n B2.

2.3.1.2 dopmaTt 0gHOBPEMEHHOIO NPEeACTaBMeHMs TEKyLUX pac-
XOA0B B M°/4 M3MepsieMbIX KaX/IbIM KaHanoM B OBYyXKaHanbHOM 1cnon-

HEeHUn nMeetT Bua:

kaHan Ne1 KkaHan Ne2

<DopmaT npeacrtaBlieHnA TeKyllero pacxoaa B MS/‘-I npu NpocmMoT-
pe B KaXXaoM KaHasne no otaesibHOCTU MMEET BUA.

_I/IHI/I_

2.3.1.3 dopmart npeacTaBneHnst TEKyLLIEro pacxoda Ansi AByXny-
4YeBOro UCMOSIHEHNA MMeeT Bua;

PykoBoacTBo mo ykcmiayaramuu US800.421364.001 P
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Ha wHgukatop BblBOAUTCA CpedHee U3 U3MEPEHHbIX 3HaAYeHUN
TeKyLLero pacxoga no Kaxgomy nydy (kaHany). MNpu oTkase ogHOro u3
nyyen (KaHana) BbIBOAUTCS 3HAaYEHWE UCTPaBHOTO.

2.3.1.4 B 3aBMCMMOCTM OT MnokasaTens CTeneHu nporpaMmmupye-
Moro napametpa «Lkana», BeC MnagLwen eavHuLbl Yucrna, Xxapakrepu-
3yIOLLEro pacxop Xugkoctu, byaet MeHATbCA B COOTBETCTBMM C Tabnu-
uen 10.

Ta6bnuua 10
Bec mnaglen
[NokasaTenb 3 o 3
cTeneHN eanHuubl, M°/4 Bec mnaalwen eguHnlbl, M4
LKA Y3 npu OAHOBPEMEHHON npv nHAnKauum BeibpaHHoro pac-
MHAnKauumn obemnx pac- xoda
MepeHus
XO40B
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 TpocmoTp 3HAYEHMIN HAKOMNMEHHbLIX 06 LEMOB MO KaXXLOMY
KaHany uamepeHus ocyLLecTBAsieTCcs cnegyowmm obpasom.

OnutenbHblM (He MeHee 3 cekyHA) HaxaTuem KHomku «PEXXKNM»»
BbIBECTU HA UHOUKALIMIO HYXXHbIA KaHamn uamepeHus — Tekyllee 3Hade-
HWe pacxofa B 3ToM KaHane. [locne 3Toro KHOMKy oTnyCTUTb.

KpaTtkoBpemeHHO HaxaTb kHonKy «PEXXUM>». Npn 3TOM Ha nHau-
Katope Ha Bpems 1-2 cekyHObl nNpeaBapuTernbHO NOSABUTCH HaAnUChb
Ob 1 unn Ob 2 (B 3aBUCMMOCTM OT BbIOpaHHOrO KaHarna) CBUAETENbCT-
BylOLLAA O nepexode B OKHO MHAMKauum obbema, MOTOM MOCTOSIHHOE
oToBpaxeHne HakonneHHoro obbema B M°.

2.3.1.6 B 3aBMcUMOCTM OT nokasaTens CTEeneHu nporpammmpye-
Moro napametpa «lkana», Bec Mnaglwen eaMHULbl Yucna, xapakrepu-
3ytouiero o6bem Xngkoctu, byaet MeHsTbCS B COOTBETCTBMM C Tabnu-
uen 11.

PyxoBoacTBo nmo sxcnayaranmnu US800.421364.001 PO
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Ta6bnuua 11

[NokasaTenb cTe- Bec mMnagweit
NeHn LwKanbl u3- dopmart uncna Ha nHgukaTope 3
eavHnUbl, M
MepeHus

5 XXXXXXXXX 10

4 XXXXXXXXX. 1

3 XXXXXXXX.X 0,1

2 XXXXXXX. XX 0,01

1 XXXXXX. XXX 0,001

Ecnu B mpouecce akcnnyataumy BO3HUKaeT HEOBXOAMMOCTb U3-
MEHUTb MokasaTenb CTEMNEHU LUKanbl N3MEPEHUsl, TO AN KOPPEKTHOCTU
yyeTa HeobxoauMO 3aBeplunTb noAcyeT obbema KUOKOCTU Npu Mnpex-
HeW wWkane, 1 TOMbKO Mnocre nepenporpaMMupoBaHus LIKanbl HayaTb
YYET C CYLLECTBYIOLLIEro 3Ha4eHus, NPUHAB €ro 3a HavarbHbIA YPOBEHb.

2.3.1.7 [Onsa nepexona B OKHO MHAMKALMM BpeMeHU HapaboTkn 13
OKHa uWHOuKauun obbema - KpaTKOBPEMEHHO HaxaTb KHOMKY
«PEXWUM». lNepexoq B OKHO MHAWKALUMX BPEMEHW HapaboTKuM comnpo-
BOXOaeTcs nNpeaBapuTenbHbIM NOSIBIEHUEM Ha MHAMKATOPE B TeYeHMe
1-2 cekyH Hagnuen BPE_HAP 1 vnn BPE _HAP 2 (B 3aBUCUMOCTU
OT BbIOpaHHOrO KaHana), NoTOM MOCTOSHHOE OTOOpaXeHue BpPeMEHU

HapaboTku B Yacax:

OTcyeT 3HA4YeHUn BPEMEHM HapPabOTKM B SHEProHe3aBUCUMMOW
namsiTu, a Takke UxX BbIBOA Ha MHOMKATOP NPOU3BOAUTCH Kaxable 6 Mu-
HyT. B npvBegeHHOM BbIlLE NpUMepe BpeMsi HapaboTku cocTaensieT 28
yacoB 30 MUHYT.

Mpu ropsiwwem ceBetoanope «OTKA3» BpemMs HapaboTku He
BbluyucnseTtcs!
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2.3.1.8 Cnepytouiee HaxaTne KHOMKM NPUBOOUT K BbIBOAY Auar-
HOCTMYECKOM MHpOopMaLMK. YCTaHOBIEHNE OKHA MHAMKALMKW ANArHOCTU-
K1 conpoBoOXxgaeTcs npeaBapuTeSibHbIM MOSIBIEHMEM Ha MHAMKATOpE B
TeyeHue 1-2 cekyHa Hagnucu duAlMH, noToM NOCTOsAHHOE OTOGpaXkeHue
B KOAMPOBAHHOM BMWAE COCTOSIHMS KaHarioB W3MeEpeHud, nocnenosa-
TenbHOWM cBA3N no RS485. dopmart OKHa OUArHOCTUKM MMEET crnenyto-

WM BUA;

KOMUYecTBO OWNBOK
B kaHane Ne1 3a 1 cex.
KONWYEcTEO OWWBOoK
B KaHane No2 3a 1 cek.

npu3Hak ¢gyHKUMoHMpoBaHuA B ceT R5-485
HeHyneBoe 3Ha4yeHue

npu3HaK oTBeTa Ha 3anpoc no RS-485
0-Het oTBETA

2-0TBET Npou3BeneH

npu3Hak 3anpoca no RS-485

0-He BbINO UNK He NPUHAT

1-3anpoc NPUHAT

Mocnepywouwee HaxaTtne kHonkn «PEXUM» BepHeT uHgnkaumio
Ha oTOOpaxeHue TeKyllero pacxoga B BblbpaHHOM kaHane mamepe-
HUS.

2.3.2 MNporpammupyemble napameTpbl 3eKTPOHHOro 6oka

2.3.2.1 BBog vnn u3MeHeHWe nporpammMmumpyemMblx napameTpoB
OCYLLECTBMSAETCS B CrieAyoLmX criyyasx:

= npu noctaBke US800 B komnnekte 6e3 YIP (u3srotoBneHune
YTIP ocyuwiectenseTcsa Ha TpybonpoBoge) wnum 6e3 kabens;

" [pu HeOOXOAMMOCTM U3MEHEHMST OMAaNa3oHOB BbIXOAHbIX CUr-
HarnoB, 0TOGpaXeHMs MHPOPMAaLIMN Ha MHOUKATOPE;

" Mpu onpefeneHun KoaduumMeHTa KOppeKkuun Ha MecTe aKC-
nnyaTtauuu;

" pu NpoBeAEeHN MOBEPOK.

BBog nporpammupyembix napameTpoB OCYLLECTBNAETCA C MOMO-
LWblO KNnaBmnaTypbl Ha nuueBon naHenu Ob.

2.3.2.2 [MapameTpbl KaHaNoB U3MEPEHN N UX Ha3HayYeHue npu-
BeAeHbl B Tabnuue 12.
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Ta6bnuua 12

dopmaTt oTobpaxkeHWss Ha uHAMKa-
Homep napameTpa

Tope

1.1 Bpems npoxoxaerus ¥'3 Li1i ixixixixixix
MMMNYNbCOB MO MOTOKY, MKC. R
1.2 Bpemst npoxoxaeHust Y3 1 12 X IXIXIXIX!X

MMNYIbCOB MPOTUB NOTOKA, MKC.

1.3 MNonycymma BpeMeH npo- , : : : : : ! !
XoxaeHus Y3 MnynbCcoB no 113! XXXXXX
MOTOKY U NMPOTUB NMOTOKAa, MKC. T

1.4 Pa3HOCTb BPEMEH MPOXOX- N T N B B
nenna Y3 umnynbcos monotoky | 1. 141 1 X1 X XX XX
W NPOTMB NOTOKA, MKC. i T

2. lkana, ™m°/J.
MakcuMansHoe 3HayeHue u3- | A
MepAemoro pacxofa, Ans koto- | - . X X X X Y
pOro YacTOTHBIN U TOKOBbIN CUT- N

Harbl NPUHUMAIOT BEepXHUEe 3Ha-
YeHUs CBOEero avanasoHa

3. BHyTpeHHun gnameTp YIP
unu TpybonpoBoaa B MecTe yc-
TaHoBku M3I1, m.

w
x
x
x
x
<

4. basa gaT4yMKkoB T T N
PaccTosiHme Mexay uwsnyvato- | 4 1 1. i XX XXy Y
wmmm Topuamum MI3M, m.
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MpopomkeHne Tabnuubl 12

5.YpoBeHb oOTce4yku B % oOT
YCTaHOBNEHHOM LWKanbl 5 X X
npu pacxogax HWXe YpPOBHSA OT- ' ' ' '
CeYkn OOHYNATCHA 4YaCTOTHLIN,
TOKOBbIV BbIXOAbl, UHAMUKATOP U
He HakannueBaeTca 3HadveHue | 0,1; 0,2; 0,4; 0,8; 1,5; 3; 6:13;26
obbema.
Mo ymonyanuto - 0,2%
6. MocTofiHHasA BpeMeHU yc-
pedHeHUs U3MepeHus, ¢ 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. Lo
Mo ymonuaHuio - 20c.

X

-
-
-

7 S
7. CMeLLueHne Hyns U3Mepu- S - npu3Hak:
TENbHOro KaHana, Hc 0 - NONOXUTENBHOE CMELLEHNE

1 - oTpruaTensHoe cMeLleHne

KOHTpOH b BbIXOAHbIX
CUrHanos:

B HayanbHOW To4yke Avanasoda |8 ¢ + 10!

B 1/4 awana3sona ! : : ! !
lowx= (Imax—lo)/4 MA; 8 i i il
Feux= 250 Ny Voo

B 1/2 guanasoHa A

|BbIX: (Imax - IO)/2 MA; 8 i i i i 2 i
Feux= 500 Ny .

B 3/4 guanasoHa | | | | |

IBbIX:3'(ImaX_IO)/4 MA; 8 E E E E 3 E
Faun=750 My A

B KOHEYHO Touke AvanasoHa |81 | | 14|

PyxoBoacTBo nmo sxcnayaranmnu US800.421364.001 PO
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MpopomkeHne Tabnuubl 12

9. AnunHa kabensa B M, coeau-

91 L LIXIXIXIX! oY
Hstowero kaxabin M3l ¢ 3b. T A A
0. KoadhcpuumeHT KOppeKkumnmn 0 ) X X X X Y
out [dmana3oH TOKOBOIO Bbl- ! [
xoga , mA o PX XXX

tl1 Kann6poBo4Hbin Ko3addu-

e gnana3oHa

LIMeHT TOKOBOIro BbiXxoda B Haya- | t E

XX XXX

t2 KanubpoBo4Hbin Ko3adu-

anana3oHa

LIMEeHT TOKOBOIO BbiXxo4a B KoHUe | t E

PX XX XX

F1 Bec wumnynbca - uenas
yacTtb F

nuTpoB / mnMmnynbcC

F2 Bec wmmnynbca — gpoGHas

yacTb F

Mpumeyanune: X — uundppa ot 070 9;

dopmaTte 3anucu yncna 0.XXXX e 10"

Y- nokasartenb ctenexHn 10 B

2.3.2.3 CuctemHble napameTpbl U UX Ha3Ha4YeHWe NpuBeaeHbl B

Tabnuue 13.

PykoBoacTBo mo s3xcniayaranuu US800.421364.001 PO
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Tabnuua 13

dopmaTt oTobpaXKeHnss Ha UHAK-

YNBOCTU

pacnpocTpaHeHus Y3 nmnynbcos
Ans oGecneyeHnst NOMEXoyCTo-

MapameTp kaTope
A AppecUS800 BcetnRS-485 |A: | 1 1 1 IXIXIX
C CkopocTb nocrnegoBarenb-
HoI nepenaum B ceT RS485, 6o c oo X | X | X ! X ! X ! X
d OKHO - MMHMMarbHOE BpeMs d X X X X X

gecatnyHoe vmncno ot 0 oo 65535
Mo ymonyaHuio - 20MKe

PE. Pexum pa6otbl 96

(cooTBeTcTBYET Yncno 20.0)

Tun nans4 |P:E; : (0 | | |
McnosnbL3yeMoro o
y nan 6-3 P.E. 1. . =
Aaryunka R R R R R S S
BKIOMEH Mo- | p i gt 1 1 igt
CTOSIHHO Vo T
Ldbposoii OmdowgeteR | & 4 4 b 4 |
yepes MWH R S A A A
aRAtraTop nocne no-[PUEL 11 100 i
cnepHero ob-| i 0
paLleHus I R N R R R
[ByxkaHanbHoe | BKMoueHo PYE: 1 1 110
ucnonxexne OTKMIOYEHO P'E: | | 1 10!
BkritoyeHsbl P E 0
Bobixoabl 36 Do
OtkniovatoTcs P E. | | | | O
npwn pesepce ) ) ) ) ) ) ) )
Mo mMoaynio P'E: ' | I i 10
Pexxum paboTbl | Tonbko B op-
cyeTunka 06b- | HOM Hanpas- | P | E | 1
ema neHun oo
pesepcuBHbin | P | E | 2

42
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2.3.3 lNopsagok nporpaMMmnpoBaHus

2.3.3.1 BbiBECTN Ha MHOMKAUUIO B pexunme paboTbl C MOMOLLLIO
kHorkn «PEXWM>» kaHan, [nsi KoToporo HeobGxoaMmo BBECTU Mpo-
rpaMmmupyemMble napameTpbl. [lepeBectn Ob B pexxum nporpammupoBa-
HUA ANUTENbHbIM (He MeHee 3 CekyHA1) HaxkaTnem kHonkn «BBO».

06 ycTaHOBNEHUN pexrMa NporpaMmmMupoBaHns CBUOETENbCTBYET
NnosiBNieHNe Ha NHAMKaTope napameTpa «BpemeHHble MHTepBanbi».

[Mepexon OT yCTaHOBMEHHOIo NapameTpa K Creaylowemy ocylue-
CTBNSAETCA MoOCrefoBaTeNnibHO Haxatmem kHomkn «BBO[M», npu atom
NPOUCXOAMT 3arnoOMWHAHWE YCTaHOBMEHHOro napamMmeTpa, HO He ero co-
XpaHeHusi B dHeproHesaBucumon namatu!!! MNoatomy npu oTkno-
YEeHUU B pexnme NPOrpaMMMpoOBaHUSA NMUTAHUSA UIIU HaXaTUU KHOM-
kn «CBPOC» nporpammupyemMblie napameTpbl MPUHUMAKOT 3Ha4e-
HUS, yCTaHOBMNEHHbIE B NpeablAyWUX pexumax nporpammMmupoBa-
Husa!

Bbixog u3 pexvma nporpammMuMpoBaHUs BO3MOXEH HaxaTuem
kHorkn «CBPOC» ecnu He TpebyeTcs COXpaHEeHMs1 BHOBb BBEAEHHbIX
napameTpoB — B OCHOBHOM Nocrne npocMoTpa napametpa «<BpemMeHHble
MHTepBanbI» UNn 13 napameTtpa «KOHTpPOnb BbIXOAHbLIX CUTHANOB.

YT06bl M3MEHMTB 3HAYEHME NPOrpamMMUpyemMoro napameTpa uc-
MOMNb3YTCHA KHOMKU «=» N «I'»:

KHOMKOWN «=» BblOMpaeTcsa paspsg napameTpa. Buibop paspsaga
noATBEPXKOAeTCH ero MuraHnem;

KHOMKOM «f{'» ocyLlecTBNseTcd n3sMeHeHe Lmdpbl BblIGPaHHOMO
paspsga.

2.3.3.2 B okHe napameTpa «BpeMeHHble MHTepBanbl» 0Tobpa-
XalTcs M3MepsdeMble KaHarioM BpeMeHa MNpOXOXOEeHUs ynbTpasByKo-
BbIX MMMNYnbCOB. [MpOCMOTP 3HAYEHUI BHYTPU OKHa NapamMmeTpa OcyLle-
CTBNSIETCA HaaTuem KHomku «ft». [na npumepa, HWXKe npuBeneHbl
3HaYeHus1 ATUX NapameTpoB Npu nogknoyeHmn Ob k TexHonornyeckomy
YTP ¢ 6a3oBbiM paccTtosiHueM mexgy gatynkamm 205,13 mm 1 Temne-
patypou soasl 21,9 °C.
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BPeMA pacnpocTpaHeHWs No NOTOKY B MKC

BpemA pacnpocTpaHeHWA NPOTUB NOTOKa B MKC

CpeaHee BPEMA PacnpocTPpaHeHnA B MKC
(nonycymma BpemeH NpoxoxaeHua Y3
MMNYNLCOB MO NOTOKY W NPOTHE NOTOKA

Pa3HOCTL MeXAy BpeMeHaMKu NpPOoXoXAeHWA
¥3 UMNYNLCOB NO NOTOKY M NPOTMBE NOTOKA B MKC

MapameTtp 1.3 - (ty +t2)/2 MOXeT crnyxuTb ANst onpegenenns 6a-
3bl gaT4yMKoB (pacctosiHusa mexay Ttopuamu N3M1) no dopmyne 6, ecnu
n3BeCTHa TemnepaTypa >UOKOCTU U CKOPOCTb YrbTpa3Byka B Hen mpu
HynesoM pacxoge B YIP.

Mo napameTpy 1.4 MOXHO ONpeaAenuTb:

CMeLLEeHMe HyIs B KaHarne, Npu 0CTaHOBIIEHHOM MOTOKE XUAKOCTU
yepes YIP;

opueHTUpoBoYHO pacxos B YTP ¢ nssectHeIMM napameTpamu, ec-
nn go atoro Obina NpoBeAeHa aBToMaTMyeckas KOMNeHcauus Hynst unm
M3BECTHO 3HA4YeHVe CMELLEHNS HYNS.

2.3.3.3 lpu Bbinycke US800 B komnnekte ¢ YIP napametp
«lWkana» ycTaHaBnNMBaeTCa B COOTBETCTBUM C KapToun 3akasa. [pwu oT-
CYTCTBUM KapTbl 3akasa nporpammupyemMbin napameTp «lkana» ycta-
HaBnMBaeTcs B 3aBucuMocTu ot guametpa YIP no tabnuue 14.

MakcumanbHbIn pacxod, oTobpaxaeMmbll Ha MHOWKATOpe, MOXET
npeBbilWaTth 3HA4YeHWe, ycTaHoBIeHHoe B napameTpe «llkana», He 60-
nee yem Ha 20%.

PyxoBoactBo mo 3kcmiayatamuu US800.421364.001 P
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Ta6bnuua 14

. MakcumanbsHo oTobpa-
YcnoBHbIN ana- Mporpammmnpyemas -
)KaeMbll Ha HanKaTope
meTp YIP, Mm wkana, My 3
pacxog, Mm°/4
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
150 640 533,33
200 1100 1320,0

Mapametp «llkana» BnusieT TONbKO Ha oTobpaxeHwe pacxoga
Ha UHAMKaTOpe M Ha BbIXOA4HbIE CUrHarbl (4aCTOTHbIW, TOKOBbIM). OT na-
pameTpa «lkana» He 3aBWCAT AuanasoHbl M3MepeHus pacxoa, npu-
BeAeHHble B Tabnvue 1. Hwxke npvBeaeH npumep yCTaHOBKW napameT-
pa «LLikana» sHayeHnem B 120 M*/y.

2.3.3.4 MapameTp «BHyTpeHHun auametp YIMNP» onpegenset
nnowagb ceyYeHWss B MMOCKOCTU MPOXOXAEHUS YIbTPasBYKOBbIX WM-
nynscoB mexay N3l1. HeBepHO BBeAEHHOE 3HAYEHME U 3HAYEHVEe He
cooTBeTCTBYtOLLEe ycTaHoBneHHoMY YIP BnusieT Ha norpeLHocTb us-
MepeHusa pacxoga. Huxe npuseaeH npumMep yCTAaHOBKU 3HAYEHUSI BHYT-
peHHero anameTpa paBHoro 51,34 Mmm.
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2.3.3.5 MapameTp «ba3a pgaT4yuKoB» CMNY>XUT ANS onpeaeneHus
CKOPOCTM TEYEHMS XMOKOCTU Yepe3 CeyvyeHne BHYTPEHHEro anameTpa
YIP. HeBepHO BBEAEHHOE 3HAYEHUEe WUMN 3Ha4YeHUe He COOTBETCTBYHO-
wee ycraHoBneHHomy YIMNP BnusieT Ha NOrpeLlHoCcTb N3MEPEHUS pac-
xoda. Huxke npvBedeH npumMep yCTaHOBKM 3HadeHus 6asbl OAaTYMKOB

pasHoro 1012,5 mm.

2.3.3.6 MapameTp «[AnuHa kabensa» y4YnTbIBAET BPEMS 3adepX-
KM yNbTPa3BYKOBbIX MMMYNbCOB B BbICOKOYACTOTHbLIX Kabensx oT Ob k
M3M. Owwnbka npu BBOAE (M3MEpPeHUN) AnWHbI kabens gonyckaeTca + 3
M. Hvxe npuBegeH npumep yCTaHOBKM 3HAYeHWUs AnvHbl kabens 25 m (K

opHomy u3 M3r1).

2.3.3.6 lMapameTp «KoacpcpuumneHT KOppeKLUn» Yy4uTbIBaET Xa-
paktep Teyenus xungkoctun B YIP u pacnonoxeHue M3l (ynbTpasByko-
BOro Iiyya) oTHOCUTENbHO ceyveHusi. OH MOXeT onpedensaTbcs (YyTou-
HATLCA MpPUM HEOOXOOUMOCTU AN MMHUMU3aLUMK MOrPELUHOCTM B Onpe-
OEeneHHOW ToYKe UMW MHTepBarne Auana3oHa M3MepseMOoro pacxoaa):

" Ha OCHOBE AaHHbIX, NOMyYeHHbIX NyTEM Nponycka N3BecTHOro
obbema xugkoctn vepes YIP no metoauke aokymeHta «Pacxogomep-
CUYETHMK Xunakoctn ynetpassykoson US800. PykoBoacTBO no akcnnya-
Taumm US800.421364.001P3. YacTtb2»;

® pacyeTHbIM NyTEM NO AaHHbIM FEOMETPUYECKNX pa3MepoB Of-
Honyyesoro YTP, cocTosiHus ero BHyTPEeHHENW MOBEPXHOCTU U CBOWCTB
n3MepsemMon XXMOKOCTU No MeToauKe OOKyMeHTa «Pacxogomep-cHeTynk
Xungkoctn ynbTpassykoBon US800. PykoBogcTBO MO aKchnyataumm
US800.421364.001P3. Yactb3»;
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= AN ABYXIYY4EBOro MCMOMHEHMs (M3MepeHwe no xopaam B
YMNP)  koacbdUUMEHT  Koppekuun  nporpaMMupyeTcd  paBHbIM
1,1547*tga. (yrna HaknoHa MN3I1 k ocn Tpybonposoaa) npu cobniogeHnm
TpeboBaHu NyHKTa 2.2.2.2 HaCTOsILLEro PyKOBOACTBA.

2.3.3.7 CuctemHble napameTpbl yCTaHaBMAMBAKOTCHA U3 pexuma
nporpaMmmpoBaHus nepeBoro kaHana. [locne ycTtaHoBKM napameTpa
«KoacpcpuumeHT Koppekuum» Haxatme kHonkn «BBO» oTkpbiBaeT
nocriegoBaTenbHO NapameTpbl:

" <<Aﬂpec»;

= «CKopocTb nepefaun»;

= «OKHO»,

= «Pexunm paboTbi».

MapameTp «OKHO» CRYyXWT ANS yBEMUYEHUS NOMEXOYCTOMYNBO-
CTK kaHanoB uamepeHusi. OKHO GIOKMpYyeT NPUEMHbIA TPaKT Ha BPeEMS
pacnpocTpaHeHus yrnbTpa3ByKOBOIo MMMNyribca:

Lﬂ
OKkHO = 0,7 ——— | (7
C max

roe Lﬁ - paccTtosiHne mexay Topuamm M3rT;

C max - makcumarnbHasi CKOpoCTb yrbTpasByka B M3mepsie-
MOW XNOKOCTU.

Mo ymonyaHuio yctaHaenuasaetcs 20 MKC.

BHumaHue!!! U3meHeHMe 3TOro napameTpa peKkoMeHAyeTcs B
MCKITIOUYMTENbHBLIX CIlyYasX, Korga He yaaeTcs AobuTbesa cTtabunb-
HOW paboTbl UCNPABHOro KaHana n3mMmepeHusa Ha poHe OYeHb CUIb-
HbIX MOMEX.

2.3.3.8 lNocne ycTtaHOBKM MM NPOCMOTpa NocrneaHero napameTpa
n3 cnmcka (Tabnuubl 12, 13) npu HaxaTtumn kHonkn «BBO[» ocyuiecTs-
NseTca NEepexoq U3 pexuMa MporpaMMUMpOBaHUs B pexuMm paboTbl C
3anucbio  NporpaMmupyeMbiX napaMmeTpoB B 3HEproHesaBUCUMYLO Ma-
mMATb. [pouecc 3anucu conpoBoxaaeTcsa Hagnuceto “TMTPOIM .

2.3.3.9 [lpu BBOAE HEAONYCTUMBIX 3HAYEHUI NapameTpoB nocne
3aBepLUeHMs NporpaMMmMpoBaHNA BKItoHaeTca Murarowas undgpa "3". B
3TOM cnyyae cnegyeT BHMMAaTENbHO MPOKOHTPONMPOBaTL paHee BBe-
OEeHHble 3Ha4YeHUs N BHECTU KOPPEKTUPOBKY.
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2.3.4 3apaHve pexvma paboTbl 4YaCTOTHOro/MMMYNbCHOMO BbIXO-
ha.

2.3.4.1 o ymon4yaHu1io yCTaHOBIIEH YaCTOTHbIN BbIXO4, C YaCTOTON
cnefoBaHMsA MMMYNbCOB MPOMOPLUOHANbHO TEKyLeMy pacxogy B gua-
nasoHe 0 -1000 My,

2.3.4.2 YT06bl NEepeBeCTM YaCTOTHbINA BbIXO B peXMM dOpMUPO-
BaHVS UMNYNbCOB COOTBETCTBYIOLLEro Beca cnegyet yCTaHOBUTbL napa-
meTpbl F1 n F2 n3 Tabnuubl 12.

Mpumep: TpebGyeTcAa umeTb Ha BbiXoAe UMMYNbCbl C BECOM
1,5 n, Torpa:
F1 __00001; F2_ _ . 5000.

YTtobbl NepeBecTy BbIXO4 OOpaTHO B YACTOTHLIN PEXUM crnegyeT
ycTaHoBuUTb B F1 1 B F2 HyneBble 3HaYeHUs.

B obLwem cnyyae Bec umnynbca MOXHO paccuntaTb no dopmyne
Buwn = Qmax / 3,6*fmax, A€ Qmax — MakCMMarbHbIA pacxos, YKa3aHHbI
B napameTpe 2 «llkana», M/u; fna — MakcUManbHas 4acToTa YacToT-
HOro / UMNYbCHOTO BbIXoAa.

2.3.5 KanubpoBka TOKOBOro Bbixoda.

Bo Bcex US800 BbinyckaeMblX M3 NpOM3BOACTBA TOKOBbIE BbIXO-
bl OTKanMbpoBaHbI.

Ecnu B npouecce akcnnyaTtauuu, a Takke npu npoBegeHun ode-
pegHon NoBEPKU BO3HMKAET HEOOBXO0ANMOCTb Goree TOYHOW NOACTPOMKM
UnNu nepexoga Ha ApYyrov guanasoH, TO CyLeCTBYET BO3MOXHOCTb Ka-
NMBPOBKM Ha MecTe. JTO OCYLLECTBIISETCS CrieayloLwmm odpasom.

2.3.5.1 YctaHoBMTb B napameTpe «out» Tpebyembld AmanasoH
NU3MeHeHnsa TOKOBOro curHana.

MoaknounTb B COOTBETCTBUN C CXEMOW NPUNOXeHUs b K ToKkoBo-
My BbIxoZdy MunnvamnepmeTp. BoigepxaTte Ob BO BKITHOYEHHOM COCTOS-
HUN He MeHee 30 MUHYT.

2.3.5.2 BoiBeCcT Ha nHaukauuto napameTp tl. CumtaTtb 3Ha4YeHme
TOKa C MunnuamnepmeTpa U yCTaHoBUTL ero B napameTpe tl.

2.3.5.3 Haxatb kHonky «BBO» n nepentn k napameTpy t2. Cuu-
TaTb 3HadYeHMe ToKa C MunnMamnepMmeTpa U yCTaHOBUTbL €ro B napa-
MeTpe t2.
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2.3.5.4 BbIiTM 13 pexuma nporpaMmmupoBaHusi 4Yepes npoLecc
3anucu “MPOI .

2.3.5.5 lNpoKoHTponNupoBaTb 3Ha4YeHUs curHana Ha TOKOBOM Bbl-
XoAe B OKHE napamMeTpa «KOHTpOnb BbIXOAHbLIX CUTHANOB».

2.3.6 ABTOMartuyeckas KoMMNeHcauusi CMeLleHUs Hynsa mnsmepu-
TEenbHOro KaHana.

Hynesoe cmelleHne BbI3BAaHO aCMMMETPUEN  N3MEPUTENbHbIX
TpakToB KaHana. [ns UCKMIYEeHUsa ero BMAUSIHUS Ha 3HavyeHus1 u3me-
pSeMoro pacxoga HeobXxoAMMO BbINOMHWUTL KOPPEKTMPOBKY KaHana Ha
HyneBoWn pacxop.

BHumaHue!!! Mpu npoBeaeHUM aBTOMaTU4YECKOM KOMIMEHCa-
LUUM HYNA TeyeHue xunakoctn yepes YINP aomkHo oTcyTcTBOBaTh!

[Onsa AByxny4yeBOro UCMofiHeHUs aBTOMaTM4yeckas KOMneHca-
LUUs HYNsa NpoBOAUTCA ANA KaX[oro MaMeputeribHOro KaHana no
oTaenbHocTH!

HaxaTb KHOMKYy «=>» 00 NOSABMEHUS B KparvHeM fieBOM paspsae
undpoBoro uHaukatopa umdpsel 0, CBMAETENLCTBYIOLWEN O Nepexoae B
pexumM aBToOMaTUYECKON KOMMEeHcaLnn.

HaxaTb KHOMKY «=», KpalHUN NeBbln pa3psas LMPOBOro MHAN-
Katopa OOMmKeH nomMeHaTb 3HaveHue ¢ 0 Ha 1. Mpouecc BbINONHEHUS
aBTOMaTUYECKON KOMMEHcauMmM UHOUUUPYETCS MOCTENEHHbIM 3anosfHe-
HUeM nugukaTopa umcppon “1” .

lMocne okoH4yaHuMst gaHHOro npouecca Ob aBTomaTtnyeckn nepe-
XOAUT B pexuM uamepeHus. BobkgaTte 40-60 cekyHA A0 YyCTaHOBKM 3Ha-
YeHUs1 U3MepseMoro pacxoga Ha umdgpoBoMm uHaukatope. Ecnu 3Have-
HME M3MEePSEMOro HyNIEBOrO pacxoda OTNM4aeTcs OT Hyns, TO MPOBECTU
aBTOMaTUYECKYO KOMMNEHCALMIO CMELLEHUS HYISi MOBTOPHO.

Yucno, KoMneHcupyollee cMeLleHne Hyns, MOXHO NOCMOTPETb
U1 U3MEHNTb NMPU HeOBXOAMMOCTU B NapamMeTpe «CMeLleHue Hyns».

2.3.7 MogkntodeHne USB00 B ceTb RS485, npotokon obmeHa u
OOCTYMHble NS CYMTbIBAHMA MO nocrnegoBaTenibHOMY MHTepdency na-
pamMeTpbl B COOTBETCTBUM C Mpunoxexvem L.
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3 TEXHUWYECKOE OBCJTYXUBAHNE

3.1 O6wwme ykasaHus

US800 He TpebyeT TeXHMYeckoro obcnyxuBaHusi, KpoMe Mnepuo-
ONYEeCKOro oCMOoTpa C Lienblo KOHTPOMst paboTocnocoBHOCTM.

3.2 Mepbl 6e3onacHocTH

OkcnnyaTtaumst US800 paspeluaeTcsa Npu HanmMynm MHCTPYKLMK No
TeXHUKe Ge3onacHoOCTW, YTBEPXXAEHHOW NpeanpuaTMemM — nonb3oBaTte-
nem B yCTAHOBMEHHOM MOpsiaKe.

McTouHukamm onacHoCTM npy  MOHTaxe 1 akcnnyaTtauun US800
ABNAIOTCA 3MEKTPUYECKUIN TOK U u3Mepsiemas XnaKkocTb.

PeMoHTHbIe paboTbl [onyckaeTcs NPoU3BOAUTL TOMbKO MpU OT-
KIMOYEHHOM HanpsikeHun nutanus. MNMpu npoBefeHNN PEMOHTHBIX paboT
cBsi3aHHbIX ¢ 3ameHown M3l nnn YIP, B TpybonpoBoae obecnevnTb OT-
CYTCTBME XMAKOCTU HaxoasLwencs no gasneHnem.

4 NMOBEPKA US800

4.1 US800, npumeHsieMble B cpepax, B KOTOPbIX OCYyLLeCTBNSAET-
CH rocyfapCTBEHHbIN HaA30p, noanexaTt NepBMYHOM U Nepuognyeckon
rnosepkam opraHamu [OCyaapCTBEHHOW METPOSOrMyYecKkon Criyx0bl co-
rnacHo ykasaHusam NP 50.2.006-94:

ucnoniHeHusa R — N0 JOKyMeHTy «Pacxogomep-cyeTumk Xungko-
cTM  ynbTpassykoBor US800. PykoBoacTtBo nNo  akcnnyataumu
US800.421458.01P3. Yactb2»;

ucnonHeHus P - no gokymeHTy «Pacxogomep-cyeTymK Xugko-
ctm  ynbTpassykoBon US800. PykoBoAcTBO MO  3Kcnsyatauuu
US800.421458.01P3. Yactb3».

US800 ucnonHeHus N npoxoasit KanMbpoBKy Mo AOKYMEHTaM:

«Pacxogomep-cyeTymK XKruakocTn ynbTpassykoson US800. Pyko-
BOACTBO Mo akcnnyatauun. US800.421458.01P3. YacTtb3»;

«Pacxogomep-cyeTunk Knakoctu ynetpassykoson US800. Pyko-
BOACTBO Mo akcnnyataumm US800.421458.01P3. YacTtb2».

4.2 MexnoBepoyHbIi MHTepBan — 4 roga.

4.3 UcnonHeHus R 1 P 3aBepsatoTca Nognmncsbio 1 LWITaMnoMm (nmy-
HbIM KIeriMoMm) rocrnoBepuTtens B nacnopte Ha US800.
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5. TEKYLLUMW PEMOHT

5.1 MNepeyeHb BO3MOXHbIX HEMCNPaABHOCTEN BO3HMKAIOLWMX NoCce
MOHTa)a uUnu Bo Bpemsi paboTbl NnpuBedeH B Tabnuvue 15.

Tabnuua 15
HavnmeHoBaHue
HencnpaBHo-
CTK, BHELLHee
nposiBneHue un BeposiTHas MeTton
AOMNOSNHNTENb- npuynHa yCTpaHeHusi
Hbl€ NPU3HAaKK
Mpn  Bknoye- | HanpsbkeHne HWxe vnn npe- | MNMpoBepntb Hanps-
HuM 3B B ceTb | BbiWwano Hopmy )KEHUe Ha NUTaKLLMX
OoTCyTCTBYET nposogax
cBeyeHne
CBETOANOAOB U | HeucnpaBeH CETEBOW LLUHYP 3aMeHUTb LLHYP
undpoBoro
aucnnes.

US800 He BXxo-
ONT B PEXUM
n3mMepeHuns,
ropuT KPacHbIN
cBeTtoauoa
«OTKA3» Ha
nueBon naHe-
nm 3b

HeT coeanHeHuns kabens c
narn.

MpoBepbTe Npa-
BUNBHOCTb U HaJeX-
HOCTb MOAKIMYEHUN

KopoTkoe 3ambikaHne TOKo-
BeayLUen xurbl kabens ¢
ONNEeTKOM

YcTpaHuUTb 3aMblka-
HVe 1N 3aMeHNTb
kaberb

HeT xwnakoctn B Tpybomnpo-
BOAE WIN B XUAKOCTM CIULL-
koM Gonbluasi KOHLEeHTpauus
Bo3ayxa (rasa)

lMpoBepuTb Hannune
Xngkoctu B Tpybo-
npoBoOAE 1 YCroBus
ee TeveHus.

HeucnpasHbl 1301 unu Ha
M3l npucyTcTBYIOT OTNOXE-
HUS

3aMeHUTb KOMMNIEKT
M3rl, nouncTuTb
Mnar

5.2 Ecnu nepeuncneHHble B Tabnuue 15 mMeTtoabl He NPUBOLAT K
ycTpaHeHuio HeucnpasHocty, US800 noanexnt pemoHTy, 3ameHe Ha
npeanpuaTUnN — U3roToBUTENE UMM ero CepBUCHOM LieHTpe. PEMOHT no
rapaHTuMmM OcyLlecTBNsAeTCHa B TedeHne 18 mecsueB ¢ MOMeHTa BBoa B
aKcnnyaTaumio, Ho He 6onee 24 mecsiLeB CO OHSI U3rOTOBMEHUS.
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6 XPAHEHWE N TPAHCINOPTUPOBAHNE

6.1 TpaHcnopTupoaHue US800 ocyLLeCcTBNSETCH B ynaKkoBke
obecneunBaloLLEen ero COXPaHHOCTb Y MOXET MPON3BOANTLCS MOObIM
BMAOM KpbITOrO TpaHcnopTa Ha noboe pacctosiHue 6e3 orpaHnyeHns
CKOpPOCTH.

TpaHcnopTMpoBaHne Ha camoneTax [AOMMKHO MNpPOU3BOAUTBLCA
TOMbKO B OTanIMBaeMbIX repMeTU3MPOBaHHLIX OTCEKaXx.

Cpok npebbiBaHma US800 B yCnoBusix TPAHCNOPTUPOBAHUSA HE
Gonee 45 cyTok.

6.2 NMpun nony4deHumn awmkoB ¢ USB00 cnenyet ybeamTtbesa B Nor-
HOW CcoxpaHHOCTW Tapbl. [pn Hanuuun NOBpPEXAeHW cregyeT cocTa-
BWTb aKkT B YCTAHOBIIEHHOM MoOpsiAKe U 0OpaTUTbCA C peknamauven B
TPaHCMOPTHYIO OpraHuU3aLmio.

US800 nocrne TpaHCnopTMpPOBaHUS B YCIOBUSAX HE COOTBETCT-
BYIOLLMX YCMOBUAM 3KCMnnyaTauum Heobxoammo BbioepKuBaTb B NOMe-
LWEeHUN C HOpMarbHbLIMU YCIOBUSMW HE MeHee 3 4acoB, TOMbKO Mnocre
3TOro NPOU3BECTN PaCMaKoBKY.

6.3 US800 gomkeH XpaHUTbLCA B CyXOM OTannvBaemMoM U BEHTU-
nmpyemMoM MOMeLLeHUN Npu TemrepaTtype OKpyxawLllero Bosgyxa OT
+5 10 + 40 °C v oTHocuTenbHoM BnaxHoctu oT 30 1o 80 %. Bosayx B
NoMeLLEeHUN He JOMKEH codepxaTb Nbiv U NPMMECK arpecCuBHbIX Na-
pOB 1 ra3sos.

7 YTUITN3ALINA

US800 He cooepXuT AparoueHHbIX MeTansnoB 1 ApYrnx BeLLecTs
nognexawinx obasarenbHoOn yTunusaumm.

US800 He npencrtaBndeT onacHOCTU AN XWU3HU, 300POBbS JHO-
el 1 OKpyXaloLLler cpefpbl Nocre OKOHYaHWsi cpoka cnyXbbl (3kcnnya-
TauMm) U MOXeT Moanexartb YTUnnsaumm no TEXHOSNOMMU, NMPUHATON Ha
npegnpuaTuu, akcnnyatmpytowem US800.
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MPUNOXXEHWE A

Paztem XS2 oTcyTcTBYET B MCMONHEHUAX 1X

120
]

a5

A
/S Menonnerue ¥YIMP
T T T Ly 15 270

</ v Ay 25

Lmax, mm|Hmax, mMm
100
360 140
Hernonnerue YIIP [Lmax, M|
Ay 32 340
Ly 40 340
Ay 50 280
Ay 65 280
Ay 80 360
Ay 100 400
Ay 150 450
Ay 200 500
Ay 250 850
Ay 300 700
Ay 350 750
Ay 400 800
Ay 500 900
Ly 600 1000
Ay 700 1100
Ay 800 1200
Ay 900 1300
Ay 1000 1400
@nanusl no FOCT 12820-80

>

190 max
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MPUNOXXEHNE B
WcnonHeHnsa v uenn BHELUHUX NOAKITHOYEHWUI OCHOBHbBIX UCMOSNTHEHWIA
Ob US800
(Lenu BHELIHWX NOAKMIOYEHUA APYTUX UCNOMHEHNI YKa3aHbl B NpUIo-
Xenusax M1-4)

=
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] £
= S D | obuw. 130
Hcnonwenue 36
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20 ° 1x 1 | cuen.N3M1
21 ® o 2x 2 | obuw. 131
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2 |e | & 7 | o6w. nanz
23 e L]
30 LJ
31 L ] [ ]
R 32 | e | @
33 L] [ ] L ]
Xs3 XS83
IKonm.| Uens HaawaveHue onm.| Lens HaznayeHue
= 1 f+ HacTormbiil = 1 + Buixoa,
I = - 3 YK unw ToKoBLIA
5 g 2 f- BbIXOA i 2 - | kaHan
5 @ 3 5 3
F Uncpp Uncpp
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] E s WHTepBENHC -] s WHTepdeic
=]
§ E-t 6 +H TokomkiR E‘ 6 + — ME:IEDA
7 -i b = 7 - Il kawan
" i Kowm.] Uens | Ha3nauenue
MoaknwoyeHune uenen nHTepdenca 7 +f  [M moon, 1 vanan
RS-485 RS-232 2 O6uyuil 4w asixodoa
Kowm] Liens Kowm| Uens 22 3 +f |4m srixon 1l akan
3 | Data+ 3 TxD 4 | +y [rososeidsumon i
4 Data- 4 RxD 6 O6wui GND mokoesix ebixodos
5 5 GND 7 +1 ] ToxkoBwin Boixon |
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NMPUNOXXEHWE B1
CTpykTypHas cxema oTobpaxeHus nHdopmaLumm
Ha nHaukaTope Ans ucnonHeHnn 3b 1x, 2x

ANUMENLHOE Haxamue
(Gonee 3 conynd)
KPAMROEPEMEHHDE
Hamamue

®
©

]

S

/@

®)

HHL

5 ODOPPRPDP

CC

NapameTiibl RKAHANA H3MENEHHA
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MPUNOXXEHWE B2
CTpykTypHasa cxema oTobpaxeHus nHdopmMaLmm
Ha uHOuKatope Ans ucrnonHeHun b 3x

Hawamue

HPAMKOAPEMEHNDE

ANUMENLHOS HAKAMUE
(Ganee 3 cexywnd)

®
©

Kanasm Ne2

NaNAMETPLI KAHANA HIMBNEHNA

HH

OIOIOIOIEIEIOTE)
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NMPUNOXEHUE I'1
VMcnonHeHne ynbTpasBykosoro pacxogomepa US800 ¢ kaHanom
n3MepeHnsa YHUMPULMPOBAHHBLIX CUTHAMNOB CUMbl MOCTOSAHHOIO ToKa
4-20 (0-5, 0-20) mA.

Ob US800, kpome um3mepeHus pacxoga Mo MepBOMY KaHany,
obecneunBaeT npeobpasoBaHne Mo yHMBEpPCANbHOMY aHarloroBOMy Ka-
Hany (2-o1 kaHan) M3MepeHnsa curHanoB npeobpasoBaTenen gaBneHust
B COOTBETCTBUM C POPMYMOMN:

P=Pg(I-1)/ (s =),

roe P - nokasaHusa Ha uHamkatope Aasnenus, Mla;
Pg - BepxHuii npegen namepenusa gasnexus, Mra;
Iz ,Iq - BEPXHUIN M HMXKHUIW Npegensl curHana ¢ npeobpasosa-
Tensa aaBneHus, MA;
| - TekyLee 3Ha4yeHMe curHana ¢ npeobpasoBartenst gaBreHus,
MA.

Mpenen OTHOCUTENbHOW MOrPELUHOCTU U3MEPEHUSI  CUIHamnoB
4-20 (0-5, 0-20) MA ¢ npeobpasoBaTtenen gaeneHus + 0,4%.

HacTtporikn npmubopa Ha BBOA aHaroroBoro TOKOBOro CurHana
NpoM3BOAATCA B 2-OM KaHane B COOTBETCTBMU CO criefytoLLen Tabnmuen

dopmat oTo6pakeHUs1 Ha UH-

BOro Toka, MA;

Homep napameTpa avkaTope
1.1 YcpepHeHHbit kog ALIM aHanoro- R
LIl IXIXIXIXiXiX
BOrO TOKOBOTO BXOAa; [
1.2 BbIYMCNEHHOE 3HAYeHWe aHanoro- S R R
1. 72 X X X X X X
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1.3 BbluncrieHHoe 3HayeHune gusnde-
CKOWM BEnuUYMHbI B aOCOMNIOTHbLIX 3Ha4ye-

HUsX (MrHOBEHHOE);

1.4 BbluMCrieHHOE 3HayeHue usnde-
CKOW BENUYMHbI B abOCONIOTHbLIX 3Haye-

HUsX (ycpeaHEéHHoe);

2. MakcnmanbHoe 3HadeHue umsunde-
CKOM  BENMWYUHbI  COOTBETCTBYIOLLASA
MakCUMarnbHOMY 3Ha4YeHU0 TOKa Bbl-
©paHHoro grnanasoHa (0-5, 0-20 nnwn 4-
20).

3. MyHMmanbsHoe 3HayYeHue uaunde-
CKOW BEJTMYMHbI, COOTBETCTBYHOLLEE
MWHMMarbHOMY 3HA4YE€HUIO TOKa Bbl-
©paHHoro ananasoHa (0-5, 0-20 unu 4-
20).

4. He 3anonHsieTcs

5. He 3anonHsieTcsa

6. MocTosiHHaA BpeMeHun ycpeaHe-
HUA U3MEepPeHus, C

0,02; 0,04; 0,06; 0,08; 0,15; 0,3; 0,6;
1,3; 2,6; 5; 10; 20; 40; 80.

pekomeHayemoe 3Ha4veHune: 0.3

7. He 3anonHseTtcs

8. KOHTpOJ’Ib BbIXOAHbLIX CUTHANoOB:

He BbInonHseTcs

9. He 3anonHseTcs
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0. AnA MHMUManNuM3auum pexuma Ka-

MaTU4ecKku npu Kannbposke)

nubpoBKM aHamnoroBoro Bxopga 3a- | O
nonHsieTca XXXX=1111 | |
out [nana3oH TokoBoro Bxoga, MA | 0 X X X X
(0-5,0-20 unu 4-20) I I
tl KannbpoBO4YHbIM KO3hdULMEHT b |
TOKOBOro BXOAa B Havane guanasoHa | t X X X X X
(3anonHseTcs npy kannbpoBKe)
t2 KannbpoBo4HbIN KO3(hPUUMNEHT
TOKOBOrO BXoda B KOHLUe [duanasoHa | t X X X
(3anonHsieTcsa npu KannbpoBske)
F1 Kog AUM max (3anonHsetca a.-
TOMaTUYECKN NPU KannubpoBKe) F X X X
F2 Koa ALM min (3anonHsaeTtcqa asTo-
Fiai | 1. iXixXix,

MpumevaHune: X —umdpa ot 040 9; Y- nokasatenb ctenenun 10 B dop-

mMare 3anucy ymncrna 0.XXXX e 10"
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Cxema BHewHux noakntoveHnin USB800 ¢ kaHanoMm namepeHus
YHUDULMPOBAHHBIX curHanos cunel NMOCTOAAHHOTO TOKa
4-20 (0-5,0-20) mA:

TPOTPAMMAPVEMBIE MAPAMETPE!
1 Bpebit e, 4 Basi gt

£ Ul o e e
£ Bamery e

e 220 VAC

Koxm. Lens

1 cuzH. 1301
o6w. 13111
dam.daen +
dam.daen. -|
cuzH. 13112
o6wy. NMN3M12|

CcM. npunoxeHue b

~N oo |w]n

KoHm. enb
Lol 1 cuaH.l1311

@ I o6wy. 13
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NMPUNOXEHUE 2
OnucaHne guctaHUMOHHOIo (6ecnpoBOAHOIO) CHUTEIBAHUSA apXMBHOM
MHdopMauun nocpeactsom GSM MogemoB.

B pacxogomepax US800 peanuszoBaHa BO3MOXHOCTb OUCTaH-
LUMoHHoro (6ecnpoBOOHOMO) CYMTBIBAHUSA C pacxodoMepa Unv cetTu pac-
xogomepoB US800 nocpegcteom GSM mogemor MC35i (Siemens, Cen-
turion) n 3anucu B MNK apxnBoB (4acoOBbIX, CYTOYHbIX U MECSAYHbIX), YCTa-
HOBKe (KOppeKumM) acTPOHOMMYECKOro BpemeHu npubopa no nocneno-
BaTenbHOMY UHTepdency RS232.

Mpn ncnonb3oBaHuM B pacxogomepax nHrepdgenca RS485 He-
obxoanmo wucnonb3oBaTb npeobpasoBatenn UHTepdenica RS485-
RS232 ¢ aBTOMaTM4eCKMM KOHTPOJIEM HanpasreHus nepegayn (Hanpu-
mep |-7520 ICPDAS)

Bo3MOXHOCTb hyHKLMOHMPOBaHUA obecneynBaeTcsa nocpencT-
BOM TEXHOJIOMMN Nnepefayun AaHHbIX Nno ronocosbiM kaHanam GSM CSD.
(B MTC — ycnyra «MobunbHbili ocdurc», B Beeline — «Nepeaaya aaHHbIX
n cbakcoB» U T.4.)

BHumaHue: [laHHasn ycnyra MoXxeT NOAKMIo4YaTbCA oTAeNb-
HO, YTOYHAINTE cnocob NOAKIHYEHUSA y CBOEro oneparopa.

CkopocTb nepegaym go 9600 6ut/cek.

[anbHOCTb Nepenayn orpaHuynMBaeTCs 30HON oxsaTta cetn GSM
BbIOpaHHOro onepatopa.

Ons ckaumBaHusa annoB apxvMBOB UCMOMb3yeTcs nporpamma
"US800_APXWMB_GSM(CSD)", goctynHasa ang cBOBOAHOro ckavmsaHust

Mporpamma paboTaeT Ha cTaLMOHapPHbIX 1 NepeHoCcHbIX IBMPC-
KoMMbloTEpax noa onepaunoHHbIMA cuctemamu Windows
95/98/Me/2k/XP.
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NMPUNOXEHUE I'3
WNcnonHeHnne 3b US800 ¢ gononHuTensHom dyHKLMEN
«[lo3MpoBaHue 3agaHHOro oobema»

[aHHoe ucnonHeHne obecneyvmBaeT BbINOJSIHEHME BCEX (DYHKLIMNA
ynbTpassykoBoro pacxogomepa US800 ¢ gononHUTENbHON yHKUUEWR
«[JosnpoBaHue».

PyHKuMs «[losmpoBaHne» pacxogomepa 3aknivaeTcs B BO3MOX-
HOCTU:

1. 3apgaHusa 3HaYeHMA o6bemMa JO3NpOBaHMS;

2. oTpaboTku nycka npu Haxatum kHonkn CTAPT,;

3. BblJauyu curHarna Ha UCNOMHUTENbHOE YCTPONCTBO NPU NPOXO-

XOeHUn 3agaHHoro obbema.

[lononHUTENBHO K OCHOBHbIM cyeTyMkam obbema (06 1) n Bpe-
MeHn HapaboTku (BPE_HAPAB_1) B US800 gaHHOro UCnosfiHeHWs npu-
CyTCTBYET:

1. 3apaHue obbema gosupoBanus (ob_3AOAH);

2. Ocranocbk gosuposatb (0b_OC);

3. Mpowepwmn yepes YIP o6bem Bo Bpems 403MPOBAHMSA
(ob_NP).

[ns ocyuiecTBneHus npoLecca 403MpoBaHns HeobXxoamMmo:

1. Mepentn Ha none «ob_3AAAH», HaxxaB Heobxoanmoe Konu-
4eCTBO pa3 KHoMKy «PEXXNM».

2. B none BBoga (Muratowmii cumBosn) MeTogom nepebopa BbI6-
paTtb Heobxooumyt LMdpy 3HaveHust obbema (KHomka A Ha neBoW
ctopoHe Ob). CmeHy nosuumm (BblGOp paspsna) U3MEHAEMOoro 3Hade-
HUSI IPOM3BOAMNTL HAXaTUEM KHOMKM P .

3. TMocne BBOAa HEOOGXOANMOrO 3HAYEHMS HaXXaTb KHOMKY
CTAPT (Ha npaBou cTtopoHe 3b), ocyLLeCcTBUB MyCK pexvmMa 403MpoBa-
Hus (cpabaTbiBaHWs onTopene).

Myck 4o3upoBaHMsa BO3MOXEH TONbKO 13 pexnma «ob_3AOAH»;

4. [Ins cnexeHusi 3a NpoLeccoM A03UPOBaHUSA MEpPenTU Ha He-
obxoouMbIi MapameTp, HaKaB HYXXHOE KOMMYECTBO pa3 Ha KHOMKY
«PEXUM>;

5. Mpu gocTmxeHnn 3agaHHoro obbema NponsonaeT pasmblka-
HME KOHTaKTOB ONTOperie - A03UPOBaHMe 3aKOHYEHO.
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NMPUNOXEHMUE '3 (MPOOOIMKEHUE)
BHelUHUI BUAO U cxema BHELLHUX NOAKMOYeHU Ans ncnonHexdmsa b
US800 ¢ dpyHKkumen «[Jo3npoBaHme»

||

@gﬂg". ©
i
el
il
b I
li AR
Ee %’ §§ ggi
@l | gl
S

H3IMEHEHHWE
JHauYeHWA

AC wnu DC
+400B8/120mA

Pa
-
S

BbIG0|
pazpnaga
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NMPUNOXEHUE '3 (MPOAOIMKEHUE)
CTpykTypHasa cxema oTobpaeHust MHOpMaLMn Ha MHOuKaTope Ans
ncnonHennst 96 US800 ¢ dyHkumen «[Jo3npoBaHme»

| ¥

e,
-

ABETOMATWYECHAA KOMNEHCALMA HYyNA

@ KpaTKOBpeMeHHOe HaXaTuhe Ha
KHONKY

LL1T|  anuTensHoe HaxaTve Ha KHONKY

"
a
=
-
.
== |
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NPUNOXEHUE 4
WcnonHeHnne 36 US800 ¢ gononHuTensHom dyHKLMEN
«[IMCKPETHBbIN BbIXOM, NOHMKEHNST pacxoda»

HaHHoe ncrnonHeHve obecneynmBaeT BbIMONIHEHME BCEX (DyHKUMIA
yneTpassykoBoro pacxogomepa USB800 ¢ gononHUTeNbHOW yHKUMen
cpabaTbiBaHMA OUCKPETHOrO BbIXOA4A MPU MOHWKEHUN WN3MEpPSeMOro
pacxoga HWxe YCTaHOBIIEHHOro 3Ha4YeHus.

[na 3agaHua ycTaBkM HEOOXOAMMO BbIMONHWTL criegyowne aen-
CTBUSA:

1. B cooTBeTCTBMU C N.2.3.3 NEPENTU B PEXUM NPOrpaMMmnpoBaHns
BTOpPOro kaHana. Beibpate napametp «llkana» n ycTaHOBUTb €ro 3Ha-
YeHue, COOTBETCTBYIOLLEE 3HAYEHUIO HY>XHOM YCTaBKM B M/4. BbIiiTn 13
pexunma nporpaMM1MpoBaHus.

2. MNeperitTn B pexxnm nporpaMMmnpoBaHns NepBoro kaHana. Bontu B
CUCTEMHBbIV NapameTp «pexum pabotbl Ab». B cooTtBeTcTBUM C Tab-
nuuen 13 oTKNIYNTL PYHKLUNIO «OBYXKaHaNbHOE UCMONTHEHNE.

[nsa BBoAa HOBOro 3HAa4YE€HUS YCTaBKMU B AanbHenwem Heobxoammo
OyneT cHavana BKMOUUTb (PYHKUMIO «OBYXKaHarlbHOE WCMOSHEHUE,
BbINONMHUTL N.1, 3aTem n.2.

Ecnn He oTkntovaTh «ABYyXKaHanbHOE UCNOMHEHNE», TO PeXUM pa-
60Tbl US800 He HapyllaeTCs M HMKAKOro BIUSIHUS Ha U3MEPEHUS He
okasbiBaeTcs. B atom cnyyae OGyget mpucyTCTBOBaTb MHAMKALMA LSt
pacxoda BO BTOPOM KaHare, KoTopasi He HeceT HUKaKou MHdopmauuu.

Cxema BHeLUHMX nogknodeHni ansa mcenonHeHms 96 US800 ¢ doyHKum-
en «[JUCKpeTHbIN BbIXO NMOHMXEHMS pacxoaa:

AC unu DC
+ 400B/120mA XS3

Koum.| Lens Ha3znaveHue

+ -
1 IL_|-‘T' OMcEpeTHBIA BbiXog,
“Cyxon KoHTaKT"

080H
NOCNEA0BATENLHEIA
HHTepdenc

f+(1+)
f- ()

MM wnm TonoBb BLXOR

N|o o s w |n
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NMPUNOXEHUE O

US800 moxeT obecneunTb BbIMNONIHEHWE KOMMYHUKALMOHHOWM
dyHKUMN B cOCTaBe MNPOMbILIEHHON CETM Ha OcHOBe uHTepdenca
RS485, nosBonstowen KOHTponupoBaTb €ro napaMmeTpbl NpY NOMOLLM
BHELUHero ycTponctsa (KOMMblOTEpa, MUKPOMPOLECCOPHOMW CUCTEMbI
ynpaeneHus).

UHTepdenc RS485 ncnonb3yeTtcsa onsi nepegaymn curHana B obo-
UX HanpasneHusX No AByM nposodam (BuTas napa). RS485 gasnsetcs
CTaHOapTHbIM  UHTEpPdENCOM, creunansHO CrpPOeKTUPOBaHHBIM - Ans
[OBYHanpaBrieHHOW nepegayn LM@POBbIX AAHHBIX B YCMOBUAX WUHOYCT-
puansHoro okpyxeHus. OH LWMPOKO UCMONb3yeTcs A NOCTPOEHUd
NPOMBILLIEHHBIX CeTen, CBA3bIBAKOLUX YCTPOMUCTBA C WHTEpdencomMm
RS-485 Ha pacctosiHum o 1,2 km (penutepbl NO3BONSAT YBENNYNTL 3TO
paccTosiHue).

JInHng nepepaun curHana B ctaHgapTe RS485 gasnsdetca gud-
doepeHumnanbHoOn, CUMMETPUYHOM OTHOCUTEenbHO “3emnun'. OguH cer-
MEHT MPOMBILLSIEHHON CeTU MOXET codepxaTb A0 32 ycTpoucTs. [Nepe-
Jada curHana no ceTu ABNAETCA ABYHaMNpPaBfEHHOW, WUHULUUPYEMOWN
OOHUM BefylMM YCTPOWCTBOM, B Ka4eCTBE KOTOPOro OObIMHO UCMOMb-
3yeTcs OUCHbBIN UM NPOMBILLNIEHHbIN KOMMNboTEP (KOHTponnep). Ecnn
YyNpaBnsoWnn KOMNbIOTEP MO UCTEYEHUU HEKOTOPOro BPEMEHU He Mo-
nyyaet OoT MoAyns OTBeT, OOMeH MpepbiBaeTcsl U MHULMATMBA BHOBb
nepegaeTcs ynpasngawwemy KomnbtoTepy. JIlobon moaynb, KOTOPbIN
HU4Yero He nepefaeT, MOCTOSHHO HaxoAMTCA B COCTOSHUM OXuAaHus
3anpoca. Begyluee ycTponcTBO He MMeeT aapeca, BeAOMbIE - UMEIOT.

MpumeHeHne nHtepdenca RS485 no3BonsieT pacnonoXuTb Npu-
6opbl US800 B HENOCpeACTBEHHOW ONM30CTUN K KOHTPONMpyeMOMy 060-
PYLOBaHMIO M TakuM 0Opa3oM YMeHbLUUTb OOLLYHO ANVHY NPOBOAOB U
BENWUYMHY NapasnTHbIX HaBOOOK Ha BXoAHble Lenu. Pasmep agpecHoro
NpoCTpaHCTBa MoAyren no3BonsieT o6beaMHUTL B ceTb 256 YCTPONCTB.
MockonbKy Harpy3ouyHas crnocoOHOCTb MHTepdpenica RS485 mopynen
cocTtaBnseT 32 cTaHOapTHbIX YCTPOWCTBA, ANS pacluMpeHus ceTn Ao
256 epguHUL, HeobxoguMmo ucnonb3oBaTb RS485 penuTtepbl Mexay
hparmeHTamu, cogepxawimmm 0o 32 mogynen. KoHsepTtepsl n penvre-
pbl CeTM He SABMAKTCA agpecyeMbiMU YCTPOMCTBAMU U MNO3TOMY He
YMeHbLUAIT NpeaenbHyo pasMepHOCTb CeTu.
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[na nocTtpoeHusa cetTu pekoMeHOyeTCa UCNoNb3oBaTb 3KPaHUPO-
BaHHYI BUTYIO Napy NpoBoAoB. Moaynu nogkmnoyarTes K CETU C MOMO-
wpoto knemm DATA+ n DATA-. Hannyywen Tononorven cetu siBnsieTcd

ONVHHAsA NMHKUS, K KOTOPOW B pasHblXx MecTax MoakMtoyYeHbl agpecye-
Mble yCTpOMICTBaA.

R,

Kowaepmep

\_ Bumas napa \ : ‘{,J

-
Ho 1200m > ‘\
Penumep

RS485/RS465 |
{1-7510)

(1-7520)

Ao 1200u

[!ﬂ .t-’:-_i:‘:ﬂ [!rﬁ |
\ * .

JNioBble paspbiBbl 3aBUCMMOCTM UMMNedaHca NUHUM OT NPOCTPaH-
CTBEHHON KOOPAMHAaTbl BbI3bIBAOT OTPAKEHUA U UCKAKEHUS CUrHAMOB.
UTo6bl n3bexaTb OTPaKEHUN Ha KOHLIAX NIUHWMK, K HAM MOAKMoYaloT Co-
rnacyoLiue pesncTopsi.

KomaHabl, nocbinaemble ynpaBnsiowWmMM KOMNbOTEPOM B Npubop
coBMmecTuMbl ¢ moaynsamu ADAM-4017, ICPDAS 1-7017 v nmeloT crie-
OYIOLLYIO CUHTaKCUYECKYIO CTPYKTYPY:

#AAN[CHK](CR)- uTeHne aHanoroBoro Bxoga C kaHana N,

# - pasgenuTernbHbI CUMBOS 3anpoca;

AA - ABYXCMMBOSbHbIN LLeCTHaaLaTepuyHbIn agpec moayns (ot
00 po FF);

N - HOMEep KaHana, KOTopbli HyXHO npountatb (0T 0 go
B B ASCIl dopmarTe);

CHK — koHTponbHas cymma 13 AByX CUMBOMOB (B KOHTPOSbHYIO
CYMMY He BKIoYaeTCs KoA4 CMMBOSAa BO3BpaTa KapeTku);

CR - 3aBepuatowuii cumeon, Bo3BpaT kapeTku (0x0Dh);
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OtBeT >(DATA)[CHK](CR)

> - pasgenuTenbHbIi CMMBOJ OTBETA

(data) - BxogHOe 3HadeHue 3anpawmBaemMoro kaHana B ASCII
dopmate. CocToUT U3 3Haka + WM - U NATU AECATUYHbIX 3Ha-
KOB C (hMKCMPOBAHHOW 3ansiTon.
Mpumep
CTtpoka komaHapbl:#012B6 (CR)
cymma cTpokm ='# + 0’ + '1’ + '2'=23h+30h+31h+32h=B6h,
KoHTponbHas cymma =B6h n [CHK]="B6'.
OtBeT npubopa:>+1.234596(CR)
Cymma CTPOKM = 1>’ + '+ + 'L + 1) + 2 + 3 + 4 +
’5'=3Eh+2Bh+31h+2Eh+32h+33h +34h+35h=0196h,
KoHTponbHas cymma =96h n [CHK]="96".
KomaHaa 3anpaluvBaet 2-oi Bxog moayns ¢ agpecom 01h.
3HauyeHne 2-ro kaHana paBHO + 1.2345.

Tabnuua aocTynHbIxX napameTpoB US800 no RS485 uHtepdency.

Ne napamempa HaumeHoeaHue napamempa
0 Q1 - MrHOBEHHbIV pacxog no 1-my kaHany
1 Q2 - MrHOBEHHBbIV pacxof no 2-my KaHany
V1_H - c4eT4umK HakonneHHoro obbema no 1-my
2 KaHany crapluuve 4-pe paspsaga
V1 L - CyeTuuk HakonneHHoro obbema no 1-my
3 KaHany mnagwuve 5-Tb pas3psaos
V2_H - c4yeT4umK HakonneHHoro obbema no 2-my
4 KaHany crapluuve 4-pe paspsaga
V2_L - CYeTuuK HaKonneHHoro odobema no 2-my
5 KaHany mnagwve 5-Tb paspsaos
6 MpusHak “HOPMA” no 1-my kaHany (0- kaHan Ha-
xoauTcs B oTkase, >0 B HOpME)
7 MpusHak “HOPMA” no 2-my kanany (0- kaHan Ha-
xoamuTcs B oTkase, >0 B HOpme)
3 T1 H - CyeTunk BpemeHM HapaboTku no 1-my Ka-
Hany cTtapLuue 4-pe paspsaga
9 T1 L - CyeTunk BpemeHn HapaboTku no 1-my Ka-
Hany mnagwuve 5-Tb paspsaos

PyxoBoacTBo nmo sxcnayaranmnu US800.421364.001 PO
68



T2_H - CyeTuuk BpemMeHM HapaboTkM No 2-Mmy Ka-
A Hany crtapLuue 4-pe paspsaa
5 T2_L - CyeTunk BpemMeHn HapaboTku No 2-My Ka-
Hany mnagwwe 5-Tb paspsgos

HakonneHHbIn 06bem n Bpems HapaboTkn paccunTaTb No hbopmynam:
V=K*(100000*V_H + V_L),m3;

K - Bec mnaawer eauHuupsl no Tabnuue 11 PO u.1
T=0.1*(100000*T H + T_L) ,4acos.

MpumevaHus:

1. MapameTpbl nocnegoBaTeNbHON Nepeaayn:

CkopocTtb o1 300 go 115200 604, 8 6uT gaHHbIX ,1 cTon OuT, GuT
YETHOCTU OTCYTCTBYET.

2. na geMoHcTpaumm nocrnegoBaTeribHON CBSI3N MO CUMBOMbHO-
My npoOTOKOnMy C npubopoM MOXHO MCNONb3oBaTb Nporpammy
US800_rs485.exe.

3. [nsa ckaumBaHus ¢ npubopa apxMBOB MCMONb30BaTb Mporpam-
My US800_arc.exe.

4. Ina ncnonb3oBaHnsi B KOHEYHOM NMPYMEHEHMMN MOXHO UCMOMb-
3oBaTb 10 gns moaynen ADAM-4000 u I-7000, umetoLleecs Ha pblHKe
B CBOGOAHOM pacnpoCcTpaHeHuu.
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HacTtoswasa yactb pykoBoACTBa MO 3Kchnyataumm pacxogomepa
- cYeT4MKa XUOKocTu yrbTpasBykoBoro US800 (ganee - US800), ycTa-
HaBMNMBaEeT NopsaoK U METOAMKY NPOBEAEHUS NEPBUYHON U nepuogude-
cknx nosepok USB800 Ha noBepOYHbLIX pacXxOo4OMEPHbLIX 3TarloHHbIX YC-
TaHOBKax.
Ob US800, noBepeHHble MO AaHHOW MeToauke, obecneymBatoT METPO-
Nornyeckmne xapakTepucTuKkn B COOTBETCTBUM C Tabnuuen 1.

Ta6bnuual
OTHOCUTeNbHasA NOrPeLHOCTb
npv nusmepenuun, %
OwnanasoH | QuameTp yCnoBHOro pacxoda no
pacxona | npoxona, Mm: MHAMKATOPY pacxogano | obbema
1 ncnonHexue YIMpP 1 yactoTHo- | TOXOBOMY no vhAaka-
BbIXOAYy TOpYy
MYy BbIXOZY
Quin - O 15-150 opHony4eBou +15 +2,0 +15
mn = <P 1'100-150 gByxny4esoit +1,0 +15 +1,0
15-150 opgHony4eBou +1,0 +15 +1,0
QP - Qmax -
100 -150 gByxny4yeBon +0,5 +1,0 +0,5

MexnoBepo4HbIN MHTEpBan - 4 roaa.
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1 OMNEPALVN MOBEPKA
1.1 MNpu npoBeaeHun noeepkn USB800 [OMKHbI BbINONHATHCA
onepauun, ykasaHHble B Tabnuvue 2.

Ta6bnuua 2
006sa3aTenbHOCTL NPOBEAEHMS onepaunmn
Homep
HaumeHoBaHue N .
onepaLm nyHKTa npu nepBUYHOM npu Nepuoanyeckomn
noBepke noBepke
1 BHeLwHuMI ocMOTp 5.1 Oa [a
2 OnpoboBaHue 5.2 Da Oa
3 Onpeaenexue
METPOMOrMyYeckunx
P 5.3 [Oa Oa
XapakTepucTmk

I'IpumeanMe - Onsa COKpaLleHna BpeMeHN U CHMXeHUA TPpyaoeMKOCTU nep-
BUYHOMN NoBEpPKH, Ll,enecoo6pa3Ho onepaunn I'IepBVI‘-IHOVI NnoBepKn coeMellaTb
C Npuemo - caaTtoYHbIMU UCNbITaHUAMU, NPOBOANMbIMU maBHbIM KOHTpOIne-

pOM NMPeAnpUSATUS - U3rOTOBUTENS.

2 CPEOCTBA NOBEPKU

2.1 Tlpu npoBefeHUN NMOBEPKN AOIMKHbI MPUMEHSTLCS CpeacTaa
N3MepeHni, ykasaHHble B Tabnuue 3.

2.2 [onyckaetcs npyMeHeHWe ApYyrux cpencTB MOBEpPKW, C Xa-
pakTepUCTMKaMUN He XyXXe, YeM XapaKTepUCTUKU CPEeACTB, yKas3aHHbIX B
Tabnuue 3.

2.3 Bce cpenctBa mM3MepeHun, Mcrnonb3yemble Mpu  MOBepke
US800, gomkHbl BbITb NOBEPEHBbI U UMETb COOTBETCTBYOLLME [OOKYMEH-
Tbl C OTMETKaMu O OENCTBYIOLLEN NOBEPKE.
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Tabnuua 3

HaunmeHoBa-
HWe onepauuu

Ne nyHk-
Ta no-
BEPKM

Cpe/J,CTBO NOoBEPKN N ero HopMaTnUBHO -
TeXHUYECKNEe XapaKTepUCTukun

Onpo6GoBaHue

OnpegeneHue
MeTposioru-
YeCKMUX Xa-

PaKTepuUCTUK

5.2

53

YcTaHOBKa nNOBepo4YyHasA pacxogomMepHasi
aTanoHHas

Owana3soH nsmepenus pacxoga: 0,02-300 M3y
[OnameTpbl YCMNOBHbIX MNPOXOAOB MNOBEpPSAEeMbIX
pacxogomMepoB - cHeTumkoB oT 15 go 150
OTHOCHTENBHAsA NOrpPeLIHOCTb:!

npyv M3MepeHMn pacxoda I3TarOHHbIMU pacxo-
aomepamu He 6onee + 0,3 %;

npu W3MEPEHUU ITaNOHHLIMU MEpPHUKAMU He
6onee 0,25 %;

npv namepeHum Becamm He 6onee * 0,15 %;

YacTtoTOMep 3aNeKTPOHHO-CYETHbIN TUNa
GFC - 8131H Instek (GW)

[nana3oH namepsieMbix 4actoT - o1 0.01 'y go
120 My,

MakcumanbHbI YpoBEHb BXOOHOIO CUrHana —
150B (0-10klw); 5B (10klMy — 120MIw)
MorpeLwHoCcTb N3MepPEHNS YacToTbl + (10'6 +1
ef. Mn. pa3psaa)

BonbTMeTp yHMBepcanbHbI LucdpoBoi
GDM-8245 Instek (GW)

MorpelwHoCTb N3MEpPEHNs MOCTOSIHHOTO ToKa, %
+ (0.2 + 2 eq. mn. paspsaa)

MorpelwHoCcTb N3MepPEHMs MOCTOSIHHOTO Hanpsi-
XeHns, %

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

TepmomeTp nabopatopHbIin TJ1-18
CekyHgomep-taumep CTL-1, npepen usme-
peHus 999 ¢

MaHomeTp MO-160-2,5 Ma 0,4
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3 TPEBEOBAHNA BE3SOINACHOCTU
3.1 TMoeeputenu US800 AOMKHbI MMETb KBanuMUKaLMOHHYIO
rpynny no MNT3 u MNTB He Huxe |l ansa anekTpoycTtaHoBok Ao 1000 B.
3.2 lMpu pabote c usamepuTenbHbiMM npubopamu n BCnomora-
TenbHbIM 000pyOoOBaHMEM [OIMKHbI OblTb cobntogeHbl TpeboBaHus
6e3onacHOCTW, OroBOPEHHbIE B COOTBETCTBYIOLLUX TEXHUYECKUX Onuca-
HUSAX M PYKOBOACTBAX MO IKCnyaTaumMm NnpuMeHsiemblx Npnbopos.

4 YCNOBWA NMOBEPK/ Y NOAMOTOBKA K HEN

4.1 Tpn npoBefeHNN MOBEPKU OOMKHbI CObMogaThCa YCnoBus,
He npoTuBopedvawme paboynm ycrnosusam akcnnyataumm US800, per-
NaMeHTUPOBaHHLIM B [OKyMeHTe «PacxofoMep-CHETUMK KUOKOCTU
YyNbTpa3ByKoOBOM US800. PykoBoacTteo no aKcnnyaTtauuu.
US800.421364.01P3 YacTtbl».

B atom cnydae pormkHbl cobniogatbCs yCroBMS dKChnyatauun
noBepOYHOro 06opyaoBaHUS.

YTP gomxeH GbITb NpucoeguHeH K TpybonpoBogam nNoBepOYHON
yCTaHOBKM C cobrntogeHnemM TpeboBaHui aKkCnnyaTauMOHHbIX OrpaHnye-
HWUI (pykoBOACTBO MO akcnnyataumm US800.421364.001P3 YacTtbl»).

HecTtabunbHocTb notoka He 6onee 4%;

4.2 [1Na KOHTPONS YCroBUIK MOBEPKU AOSMKHbI MPUMEHATHCA Che-
AyoLme cpeacTsa U3MepeHuni:

* TEepMOMETP C LieHoi aeneHus He 6onee 1 °C, ananasoHoM
namepenus (0-50) °C;

" [ICUXPOMETP ANs U3MEPEHUs BNaXHOCTU B AnanasoHe ot 30
110 80% c norpeLHocTbio He Gonee + 5 % npu Temnepatype (15-30) °C;

» BapomeTp C AnanasoHoM uamepeHust gasnexus (84-107) klMa
C NorpeLHocTLIo He BGonee 1 kla;

=  BONbTMETP NEPEMEHHOIO TOKa ANS N3MEPEHNst HanpsXKeHus
nnUTaHus ¢ ananasoHom namepennsa 0-300 B n norpeluHocTbio He Bonee
*+ 1,5%.

4.3 lNepen npoBedeHMEM MOBEPKN OOSMKHbI OblTb BbINOMHEHDI
cnegyoLime NoAroToBUTENbHbIE PaboThl:

= onpeaeneHve coctaBa NoBepuTenen;

" [poBepKa Hannuns OencTBYOLWUX CBMAETENBbCTB (OTMETOK) O
nosepke B (popmynspax cpeacTB U3MEpPEHU, UCNoMb3yeMbIX Npu no-
Bepke USB800;
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= npoBepka Hannyusa nacnopta Ha nosepsiembit US800;

" [oAroToBKa K paboTe MCMoNb3yeMblX CPEACTB U3MEPEHUN B
COOTBETCTBUM C UX SKCMIyaTauMOHHON JOKYMeHTaLMen U NoaKIoYeHne
Kk US800 cornacHo cxeme BHELLUHUX NOAKITHYEHNN.

* BblaepxKa nepej onepauvsMy NoBepkn B Hepaboyem cocTos-
HUM He meHee 30 MUMHYT B YCroBusAX ykasaHHbIXx B 4.1, a 3artem BO
BKIMKOYEHHOM COCTOSIHUM MPU 3TUX XKe YyCrnoBuax He MeHee 30 MUHYT.

" rpagyvpoBka Ans 3agaHHOro guvanasoHa U3MeHeHus pacxoga
B COOTBETCTBUMN C METOAMKOWN NPUNOXeHns A.

5 NMPOBEOEHNME NMOBEPKA

5.1 BHeLHMIn ocMOTp

[Mpn BHELWWHEM OCMOTpEe NPOBEPUTb KOMMJIEKTHOCTb MU MapKMpOB-
Ky, HanuumMe nrnoMmobnpoBaHns, OTCYTCTBME BUAMMbBIX MEXaHUYECKMX MO-
BPEXAEHUN.

Pe3ynbTaTbl BHELIHErO OCMOTPa CYMTATb MOSOXUTENbHLIMU, €C-
NN YCTaHOBSIEHO COOTBETCTBME BHeLLUHero Buga m coctosHus US800
TpeboBaHNsIM KCNyaTaLMOHHOW OKYMEHTaLMN Ha Hero.

5.2 OnpoboBaHue

Mpn onpoboraHnn USB00 ycTaHaBnvBaeTcsa ero pabotocnocob-
HOCTb B COOTBETCTBUM C yKasaHMsIMU PYKOBOACTBA MO 3KCMyaTaumu
US800.421364.001P3 Yactbl.

MpounsBecTn 2-3 NPOGHLIX U3MEPEHUsI, KOHTPONMPYS pacxon Mo
nokasaHMsIM 3TafIOHHOIO ¥ NOBEPSIEMOrO PacXo40MEPOB-CHETHMKOB.

5.3 OnpegeneHne MeTPoNorM4eckmx XxapakTepucTuk

5.3.1 OnpegeneHne OoTHOCUTENbHLIX NMOrPELLUHOCTEN NpU U3Mepe-
HUK pacxoda NpoBoAUTb B 3-X TOYKaAX Qmin, Qp, U Qmax A8 KaHana us-
MepeHUs.

5.3.1.1 3HayeHnss Quin, Qp BbliOUpatoTCa no Tabnuue 1 pykoBo-
actea no akcnnyataumm US800.421364.001P3 Yactbl B COOTBETCTBUM
C ycnoBHbIM gnameTtpom YTP 13 komnnekra nosepsiemoro US800.

Qmax NPUHMMaETCs paBHbIM 3aJaHHOW LUKane pacxoga W3 nac-
nopta Ha US800, nnbo MakcMmaribHOMy 3Ha4eHuIo AN AaHHOro ama-
MeTpa no Tabnuue 1 pPYyKOBOACTBa no aKkcnnyaTauum
US800.421364.001P3 YacTbl.
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3Ha4deHnsa pacxoga NOBEPOYHON XKUAKOCTU MpU U3MEPEHUN NOBe-
psiembiM US800, CHATb A5 KaKOOW TOYKM HE MeHee 3-X pa3 Mo noka-
3aHNAM MHOMKaTOpa M NoKasaHMsM YacToToMepa 1 amnepmMeTpa.

5.3.1.2 OTHOCMUTENbHYIO MOrPELLIHOCTbL NPU U3MEPEHNN pacxoaa

no MHAMKaTopy &, jl onpeaenvTb Ans Kaxaow Touku no cdopmyne (1):

o Ql-Q)
S5, :% x100 , % (1)
i o6p
roe:

Qij - 3Ha4YeHWe pacxoda, CHAToe ¢ MHaukaTopa noeepsiemoro US
800 B | -oi1 NOBEPOYHON TOYKE, MPU | - OM U3MEPEHUMN, M/y;

ijnﬁp - 3Ha4YeHune pacxoaa, CHATOE C 3TalioOHHOro pacxogomepa —

cyeTumka B | -0ii NOBEPOYHOIL TOUKe, MU | - OM M3MepeHnm, M/,

5.3.1.3 OTHOCMKTENbHbBIE MOrPELLIHOCTM NMPU M3MEPEHUN pacxopa
Mo 4acTOTHOMY BbIXOAY & i’ onpegenutb nNo gopmyne (2):

S X Fij —Q-j
. 1 0
5.} =100 " 100, % ®)
Qi obp

roe:
s - WKana nosepsiemoro US 800, M/y;

Fij- YacToTa, U3MEpPEHHass Ha YacTOTHOM BbIXOAE MOBEPSIEMOro
US 800 8 | -oi MOBEPOYHON TOUKE, NPY | - OM UsMepeHum, Iy,

Qijogp - 3Ha4YeHWe pacxoaa, CHATOe C ITaNloOHHOro pacxogomepa —
cyetumka B | -oit MOBEPOYHOMN TOUKE, MPY | - OM U3MEPEHUM, M3/,

5.3.1.4 OTHOCUTErNbHbIE MOrPELLUHOCTM NMPU M3MEPEHUN pacxoaa
Mo TOKOBOMY BbIXOAY &, ij onpegenuTb no dopmyne (3):
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SX(Iij — 1)
5“]: 4 j
i oop

- Qij()bp
x100, % (3)

roe:
s - WKana nosepsiemoro A6 US 800, M/y;

Iij- 3HayeHne TokKa, U3MEpPEHHOE Ha TOKOBOM BbIXO4Ee NnoBepse-
moro US 800 B | -0/ noBepo4HOM TOUKE, NPY - j - OM M3MEPEHUU, MA;

|, - 3Ha4YeHne curHana Ha TOKOBOM BbIXOAE, COOTBETCTBYiOLLEE
0% oT wkanel pacxoga nosepsiemoro US 800, MA;

A - AManasoH U3MEHeHNs curHana Ha TOKOBOM BbiXoae, MA;

ijgﬁp - 3Ha4yeHune pacxoaa, CHATOEe C 3TaJIoHHOro pacxogomMmepa —

cyetymka B | -0/ NOBEPOYHOW TOUKE, MPU | - OM U3MEPEHMN, M1y,

MpUHATL 32 OTHOCUTESNbHbIE MOrPELUHOCTM M3MEPEHUs pacxoga
US800 no mHaukaTtopy, YacTOTHOMY BbIXO4Y M TOKOBOMY BbIXOAY Mak-
CMMarbHble 3Ha4YeHUs NOrpeLLHOCTEeN NOACYMTaHHbIX MO chopmynam 1, 2
1 3 COOTBETCTBEHHO.

5.3.2 OnpegeneHne OTHOCUTENBHOW MOrPELUHOCTU MpU U3Mepe-
HUM o6beMa NPoBOANTb B TOUYKE Qmax-

5.3.2.1 lMpogomknteneHOCTbL MpoLuecca U3MepeHns yCTaHOBUTb
Takon, 4YTobbl KonmMyecTBO npolwleaien Yepes YIP Xngkoctn cooTBeT-
cTBOBasnio 06beMy, cocTaBnswowlero He meHee 500 egnHUL, MnagLwero
paspsga nHamkatopa US800.

5.3.2.2 N3amepeHuss obbema no MHAMKATopy NPOBECTU HE MeHee
3-x pa3s no cnegyloLen MmeToaguke:

*  YCTAHOBUTb pacxof XUAKOCTU B M/4 yepes YIP, cooTBeTCT-
BYIOLLNI TOYKE Qpax;

* BbIBECTU HAa MHOMKALMIO CHETYMK OObEMa COOTBETCTBYIOLLENO
KaHana nsmepeHus;

= B MOMEHT CMeHbI MnagLwlero paspsga umdpoBoro nHankaTopa
HayaTb npouecc n3mMepeHus obbema nNo ob6pasLlOBOMY pacxodoMepy —
cyeTymKy 1 no nosepsemomy US800, 3acumkcmpoBaB HayanbHoOe 3Haye-
Hve obbvema VB m;

1
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" [0 UCTEYEeHUN BPeEMEHU, Heobxoaumoro Ans npouecca usme-
peHMs1, B MOMEHT CMeHbl MNazLlero paspsaa Ha UHavkaTtope no.sepsie-
moro USB00 3adpmkcuposatb V =~ 1 3HaveHve obbema Voﬁp B M° no
06pasLoBOMY pacxodoMepy — CHETHMKY.

OTHoCUTENbBHbIE MOTPELUHOCTY M3MEpPeHUusi obbema &, Ionpepe-

nuTb no cpopmyne (4):

(VKONj _Vllll'{ l) _V J
i

oop

“® 100+ % )

5, =

roe:
V_ 1 - 3HayeHne obbema, CHATOE B KOHLiE NMPOLIEcca U3MepeHus

KOH

C nHavkatopa nosepsiemoro US800 npu j - oM usmepeHuu B m>;

V b 3HadyeHne obbema, CHAToe B Havane npouecca mnamvepe-

Hay

HUA ¢ nHaukaTopa nosepsiemoro US800 npu j - oM n3MepeHum B M

\Y jogp - 3Ha4yeHne obbema 3a NpoLecc U3MEPEHUs], CHATOE C 0O-

Pas3LIOBOro pacxooMepa — cHeTumka B M.

MpUHSATL 32 OTHOCMTENBHYIO NOrPELLHOCTL N3MepeHnst obbema no
nHgmkatopy US800 mMakcumarnbHy0 M3 MOrpeLlHoCTen, pacCHUTaHHbIX
no copmyne (4).

5.3.2.3 VIamepeHns obbema no MMMNynbCHOMY BbIXOQY MPOBECTU
He MeHee 3-x pa3 Mo nokasaHusM 4acToTOMepa B pexuMme cyeTa UM-
nynbCOB criegyoLwmm obpasom:

"  YCTaHOBWUTb pacxof Xuakoctu depes YIP, cooTBeTCTBYHOWMI
TOYKE Qmax;

" BbIBECTU Ha MHOWKALMIO CHETYMK OBbeMa COOTBETCTBYIOLLENO
KaHana nsmepeHus;

= B MOMEHT CMeHbl MnajLero paspsga umdpoBoro nHankaTopa
3anycTuUTb YacToTOMep Ha MoAcHEeT UMMNYMbCOB U HavaTb Npouecc us-
MepeHus obbema no obpasLoBOMY PaCXOAOMEPY - CHETUUKY;
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" 0 WUCTEYEHUN BPEMEeHW, ycTaHoBneHHomy no n. 5.3.2.1, 3a-
duKCcupoBaThb MokasaHUA 4YacToTOMepa M 3HadeHMe obbema no obpas-
LLOBOMY PacxofoMepy - CHETUMKY.

3HauyeHne obbema v, , nogcumTaHHoe nosepsiembim USB800 on-

pegensetca no popmyne (5):
Vu = F, xN (5)
roe  F, - BEC MMMynbca, YCTAHOBMEHHbIA B MPOrpamMmmMmnpyembix

napametpax F1 n F2;
N - KONIMYECTBO MMMYNbCOB, NOACYMTAHHbLIX YACTOTOMEPOM.
OTHOCUTENbHBIE MOrPELIHOCTN U3MepPeHnss obbema No UMnynbC-

HOMY BbIXOAY &, ) ONpeAenuTb no copmyne (6):

oV, -V
5, = 100, %  (6)
o6p
[MpUHSATL 32 OTHOCUTENBHYIO MOTPELLHOCTL N3MepeHnst obbema no
nHgukatopy US800 MakcumanbHyH U3 NMOrpeLlHOCTEN, paCCUYUTaHHbIX

no copmyne (6).

5.3.3 US800 cuntaeTcs rogHblM K aKcnnyataumm, eCrim 3HavyeHuns
OTHOCMUTENbHbIX MOrPELLIHOCTEN U3MEPEHUS pacxofa n o6bema Haxo-
O4aTCA B npefenax, ykasaHHblx B Tabnuvue 1.

5.3.4 lNpun HeCOOTBETCTBMM ONpeaeneHHbIX B NpoLecce npoeene-
HMS1 MOBEPKMN OTHOCUTENbHbIX norpewHocTen US800 tabnmue 1, gonyc-
KaeTcs NOBTOPHO MPOBECTU rpagyMpoOBKY N0 METOAMKE NPUNOXeHUsa A n
NpoBEeCTM NOBEPKY 3aHOBO.
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6 OPOPMJIEHVE PE3YJIbTATOB NMOBEPKU

6.1 lNonoxuTenbHble pe3ynbTaTbl NOBEPKN OOPMASIOTCSA 3anu-
cbto B nacnopte US800, 3aBepeHHOM NOANUCHI0 MOBEPUTENS C HaHece-
HUeM noBepuTensHOro knenma, n US800 gonyckaeTcsa K aKcnnyaTaumm
C HOPMMPOBAHHOW MOrPELUHOCTbLHO.

6.2 lNMpu oTpuuaTenbHbIX pesynbTaTtax MNepMoAMYECKON MOBEPKM
US800 He ponyckaeTcsa K akcnnyatauuu. Bolgaetca mnsselleHne O He-
NPUrogHOCTM K 3KChnyaTaunm n nsbatum ns obpawernma USB800. NMose-
puTenbHbIE Knerma racsaTcs.

6.3 MNpu oTpuuatenbHbIX pesdynbTaTax NepBUYHON MOBEPKU Mpu
Bbinycke u3 npomsBoactsa US800 BosBpallaeTcs U3roToBuTesno And
yCTpaHeHnst AedeKTOB C MOCreaylwmM npeabsiBlieHNneM Ha MnoBTop-
HYIO0 MOBEPKY.
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MPUNOXEHWE A
MeToauka rpagympoBku US800

1. N'pagyupoBka NponsBoaMTCSA Nepen NpoBeAeHUeEM MOBEPKU Mpu
3HayeHusx pacxoga B Todkax Qmin, Qp, U Qmax AManasoHa pacxoga co-
OTBETCTBYIOLIEro ucrnonHeHuno nosepaemoro US800.

2. pagynpoBKy NPOM3BOOUTL B pEXMME U3MEPEHMS MO 4acToT-
HOMY BbIXO4y MO cxeme npunoxerus b. MNpooomkuTenbHOCTb N3Mepe-
HUs, obecneynBatloLlyto HeobxoanMylo TOYHOCTb, onpedenseTcs ycno-
BMeM nopcyeta obbema He meHee 500 eanHML, MnagLwero paspsga UH-
OukaTopa 4YactoTomepa.

3. KoadhdbmumeHT KoppeKkummn nepepn rpagynpoBKON OOMKEH ObITb
3anporpaMmmMmMpoBaH 3Ha4deHUeM paBHbIM 1.

4. B kaxgon Touke NpoOBECTM N n3mepeHn pacxoda (He meHee 3-
X pas). [Ins kaxgonm TOYKn onpenenuiThb:;

_ QOﬁpimax Q06pimin Qogpip
Kimax_iy Kiminziy Kipzi'
Qimax Qimin QiP

roe:

Qi max " Qimin’ Qip - pacxogbl NOBEPOYHOWN XNOKOCTU, U3Mepse-

Mble US 800 nipu | - om nsmepeHun B Todkax Qmin, Qp, N Qmax COOTBET-
CTBEHHO;

Q°%imax: Q°Pimin, Q°%i, - pacxofbl NOBEPOYHOMN XNAKOCTH,

n3mepsieMble 3TaNlOHHbIM PacXxodoMepoMm - cyeTymkom npu | - oM name-
peHnn B ToYKax Qmin, Qp, U Qmax COOTBETCTBEHHO.

Paccuurtats:

n n n

Z;Kimax %Kimin ;Kip
Koy =1 K. == K =i .
max n min n p n

5. Bbluncnnte HOBOE 3HayeHue KoadhuuueHTa Koppekumn no
dopmyne:

K

K= max+K

min + Kmin
3
6. BeecTu 3HauyeHne nony4veHHoro koadduumneHta K B US800
COrnacHoO pykoBogcTBY no  akcnnyataumm US800.421364.001P3

YacTbl.
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ckmnx nosepok US800 MMUTaALMOHHBIM METOLOM.

HacTtoswas yactb pykoBoAcTBa Mo SKCrslyataumMm pacxogomepa
— CYeTYMKa XMAKOCTM ynbTpassykoBoro US800 (ganee - US800), ycra-
HaBnMBaeT NopsiAoK U METOAMKY NPOBEAEHUS NEPBUYHOM U Nepuoanye-

US800 noBepeHHble MO JaHHOW MeToauke obecrneynBaloT MeTpo-
NOrnyeckne XxapakTepmucTMku B COOTBETCTBUM C Tabnuuamm 1um 2.

Ta6nuua 1
OTHOCUTENbHAasA NOrpewHOCTb
npv namepeHuu, %

[nana3oH OnameTp ycnosHoro pacxoaa no pacxopa | obbema

pacxona npoxoaa, MM; UHOMKaTopy | Mo TOKO no MHAK-
1 ncnonHexue YrpP M 4acToTHO- | BOMy KaTopy
My BbIXOZY BbIXOAY

Quin - O 32-200 opHonyyeBon +3,0 +3,5 + 3,0

min =P 1'100-200 ABYxny4eBo +2,0 +25 +2,0

-0 32-200 opHonyyeBon +2,0 +25 +2,0

P XM 1100-200 ABYXny4eBot +15 +2,0 +1,5

Tabnuua 2
OTHOCUTEeNnbHasA NOrpeLHOCTb
npuv namepeHuun, %

[ManasoH AunameTp ycrnosHoro pacxoga no pacxoga | obbema
pacxona npoxopaa, Mm; MHanKaTopy Mo TOKO- no UHau-

1 ucrnonHexue YIP M YaCTOTHO- BOMY KaTopy

MYy BbIXOZy BbIXO4Yy

Qmin - Q > 200 opgHony4yeBom +2,0 +25 +2,0
mn P > 200 AByxny4eBou +15 +2,0 +15
Qr-0 > 200 opHonyyeBown +15 +2,0 +15
PTXM L S200  gByxnydesoi +0,75 +15 +0,75

MexnoBepo4HbIi MHTepBan — 4 roaa.
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1 OMNEPALW MOBEPKU
1.1 Tpu npoBedeHUN NEPBUYHON U NEPUOANYECKMX MNOBEPOK
US800 gormkHbl BbIMOMHATLCA Onepauun, ykasaHHble B Tabnumue 3.

Tabnwuua 3

O6Gsa3aTenbHOCTL NpoBe-
AeHus onepaumm

Howme
HavmeHoBaHuWe onepauun I'IyHKTg ropamaan | MEPOR
noBepKa Yyeckas
noBepka
1. BHewHun ocmMoTp 5.1.1 aa na
2. OnpoboBaHue 5.1.2 na na
3. OnpepgeneHve OTHOCUTENMbBHBLIX
norpewwHocten Jb:
npv N3MEpPEHUN BpemMeHu pacnpo-
CTpaHeHus ynbTpa 3BYKOBbIX UM- | 5.1.3.1 aa na
nynbCoB
npu npeobpasoBaHnm TeKyLLEro 5132 18 8
pacxofa B BbIXOAHbIE CUTHarbI: 5134 na na
npu namepeHna pacxoga 51.35 aa Ja
npu nsmepeHny obbema
4. NamepeHune napametpos YIP 51.4
13 Komnnekra nocraBkmn US800:
n3MepeHue BHyTpeHHero amametpa | °-1.4.1
N3MepeHue yrna HaknoHa ocu aky- | ¢4 4 4 na et
CTUYECKOro KaHana
n3mepeHune 6a3oBoro pacctosaHua | 5.1.4.5
mexay Marl
M3roTOBINIEHHOrO Ha Tpybonpo-
BoAe anameTpom 6onee 200MM: | 51 49
n3MepeHne BHyTPEeHHero guameTpa Ja
N3MepeHne yrrna HakrnoHa ocu aky- 5144
CTUYECKOro kaHana 5.1.4.3 na HEeT
N3MepeHne CMeLLeHNs OCK akyCTu- et
4ecKoro kaHana 5.1.4.5
nsamepeHne 6a3oBOro pacCcTosHUA HeT

mexay M3rl
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MpopomxkeHue Tabnuubl 3

O6sa3aTensHOCTb NpoBeae-
H HWs onepauun
HanmeHoBaHune onepauym omep nepmonn-
nyHKTa nepeu4Has
Yyeckasi
noeepka
noBepka
5. Onpegenenve koadduuneHTa
pea chepuuy 515 na na
Koppekumm
6. Bsopg nporpammupyemblx napa- 5.1.6 na na
METPOB U KOHTPOSb NX 3HAYEHUIA

1.2 [Ina cokpalleHus BPEMEHU U CHWKEHUS TPYLOEMKOCTM Mo-
Bepkn US800, onepaumn nepBuYHON MOBEpKU LienecoobpasHo coBme-
watb € npuemMo-cAaTouHbIMU UCMbITAHUSAMWU MPOBOAUMBLIMU Ha npea-
NPUSATUK - N3rOTOBUTENE.

1.3 lMpwn otcyTctBum YIIP B kKomnnekTe noctaskn US800, maro-
ToBneHue YIP ocyliecTBnseTca HenocpeacTBeHHO Ha TpybonpoBoae
Ha mecTe akcnnyaTtaumu. [NpoBepka cobnogeHns TpeboBaHun K MOHTa-
Xy ocyLiecTensieTca npu namepeHun napametpos YIP (5.1.4).

2 CPEOCTBA NOBEPKU

2.1 MNpwv npoBeaeHUM NOBEPKN AOMMKHbI MPUMEHSATLCSA CpeacTsa
N3MepPEHUiA, yKazaHHble B Tabnmue 4.

Tabnuua 4

Homep nyHkTa
[OKyMeHTa npu

HavmeHoBaHue 06pa3uoBoOro cpeacTea U3MepeHns unm
BCMOMOraTenbHOro CpefcTBa NoBePKN; HOMEP AOKYMEH-
Ta, pernaMmeHTUpYyLLero TexHuyeckne TpeboBaHus K
CPEACTBY; pa3psifg No rocy4apCTBEHHON NOBEPOYHOM

noBepke cxeme 1 (Mnm) MEeTPONorM4eckne n OCHOBHbIE TEXHWNYE-

CKUE XapaKTepUCTUKN

1 2

51.4 BonbTmeTp yHUBepcanbHbIv undpoBon GDM-8245

Instek (GW)
MorpelwHoCTb n3MepeHnss MOCTOSIHHOTO ToKa, %
+ (0.2 + 2 eg. mn. paspsga)
MorpelwHoCTb N3MepeHns MOCTOSIHHOMO HaNpsXXeHus, %
+ (0,03 + 4 ea. mn. paspsaa)

1 2
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MpopomxeHue Tabnuubl 4

2

514

YacTtoTOoMep 3neKTPOHHO-CYeTHbIM Tuna GFC - 8131H
Instek (GW)

[wana3oH namepsiemblx yactot - oT 0.01 Ny go 120 My
MakcumanbHbI ypoBeHb BXOOAHOIO CurHana —

150B (0-10kl"y); 5B (10kMMy — 120MI L)

MorpelwHoCcTb N3MepeHns 4YacToTel + (10'6 + 1 en. mn. pas-
psga)

513

TexHonorndeckun YIP -
KM-800 ¢ namepeHHbIM paccTosiHnem mexay M3

5.1.5.2
5.153
5.1.5.4

WraHreHumpkyne LLLI-M-500-0.1 TOCT 166-80

Llena genexus - 0.1 mm, gnana3oH nameperms 0 - 500 mm
MorpelHocTb namepeHus - 0.1

Mpucnocobnexne AC803 — Ans namepeHns paccTosHUA
mexay Marl

5.15.2

Pynetka 3MK-10AHT-1 TOCT 7502
LleHa genenunsa - 1 mm

5.153

TonwmHomep ynbTpassykoBon YT-65M
OcHoBHas norpeluHocTb * (0.01 mm + 0.005x)
[nanasoH namepenus ot 1.0 go 20 mm

LleHa geneHunsa HanmeHblero paspsga - 0.01 mm

5.153

Yrnomep ¢ HoHMycoMm Tuna 2-2, mogens 127 FOCT 5378-88
[dnanasoH namepeHun: BHyTpeHHUX yrnos - oT 40 go 180°

HapyXHbIX yrnos - ot 0 pgo 360°
Mpegen gonyckaeMown norpewHocTun + 2’

513

TepmomeTp TJ1-4
Llena genexus - 0.1°C. Npegenbl namepexus ( 0 — 100)°C

514

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

5151

Hytpomep mukpometpuyecknii HM-600 TOCT 10
[wana3oH nsmepeHus - ot 75 go 600 mm
MorpewHocTb - 0.015 mMm

Hytpomep mukpometpuyeckmuin HM-2500 TOCT 10
[nana3oH namepeHus - ot 600 go 2500 mm
MorpelwHocTb - 0.04 MM

PykoBoacTBo mo s3xcniayaranuu US800.421364.001 PO

85




MpopommkeHune Tabnuubl 4

1 2
HyTtpomepbl uHamkatopHsle FOCT 868
LleHa genenus - 0.01 mm
HavmeHoBaHue | [uana3oH nsmepeHusi OcHoBHasd
MorpeLHoCTb

HW-50 A 18 - 50 mm 0.015 mm
5151 HW-100/00 50 -100 mm 0.018 mm
HW-160 100 - 160 mm 0.018 mm
HW-250 160 - 250 mm 0.018 mm
HW-450 250 - 450 mm 0.022 mm
HWN-700 450 - 700 mm 0.022 mm
HIN-1000 700 - 1000 mm 0.022 Mmm

1 2

2.2 [lonyckaeTcs NpMMeHeHre Apyrux cpencTB U3MEepPEeHUn C Xxapakrtepu-
CTMKaMN He XYXe, YEM XapaKTepUCTUKM CPEeACTB, yKa3aHHbIX B Tabnuvue 3.

2.3 Bce cpeactsa M3aMepeHun, ucnonb3yemMble npyu npoBepke, OOSMKHbI
UMeTb AeNCTByoLME LOKYMEHTLI 06 UX NOBEpKE.

3 TPEBOBAHNA BE3OIMACHOCTU

3.1 MNMoeeputenn USB00 AomkHbI MMETb KBaAnNMUKaLMOHHYIO rpynny no
MT3 n MTH He Hwxe Il ang anekTpoycTtaHosok Ao 1000 B.

3.2 lMpu paboTe ¢ M3MeputenbHbIMM MpubopamMnM 1 BCMOMOraTesnbHbIM
obopyaoBaHNEM [OMKHbI ObITb cobntoaeHbl TpeboBaHus 6e30nacHoCTH, Oro-
BOPEHHbIE B COOTBETCTBYIOLLMX TEXHUYECKUX OMUCAHWUSIX M PYKOBOACTBAax Mo
3KCnnyaTaumnm npumMmeHsieMblx Npubopos.

3.3 Pabotbl no 5.1.4 npon3BoanTb NpU OTCYTCTBUM XMAKOCTM B Tpy6o-
nposoge.

4 YCJTOBUA NOBEPKM N MOATOTOBKA K HEN

4.1 Bo Bpems npoBedeHns NoBEpPKM AOMKHbI COBnoaaTeCs ycro-
BMS, HEe MpoTMBOpeYaline pabodmm ycroBusmM akcnnyaTtaumm US800
pernaMeHTUPOBaHHbIM B LOKYMEHTe «Pacxo4oMep-CHETUMK >KUOKOCTM
yINbTpa3ByKOBOW US800. PykoBoacTtso no aKkcnnyaTauuu.
US800.421364.01P3. Yactbl».

B aTom cnydae pormkHbl cobniogatbCca YCroBUS 3KCMyaTauun
noBepoyHOro obopyaoBaHus.

4.2 [INa KOHTPONSA YCroBMM MOBEPKU AOSMKHbI MPUMEHATHCA Che-
aylowue cpeacTtea U3MepeHuin:

PyxoBoacTBo nmo sxcnayaranmnu US800.421364.001 PO

86



= TepMOMETP C LEeHon adeneHus He Gonee 1 °C, AuanasoHoM
namepenus (0-50) °C;

" [ICUXPOMETP AJ19 U3MEPEHUS BNaXXHOCTU B ananasoHe (30-80)
% C NorpeLlHocTLI0 He 6onee * 5 % npu Temnepatype (15-30) °C;

» GapomeTp C AvanasoHoM naMmepeHust gasneHus (84-107) klMa
C norpeLLHocThLIo He 6onee 1 kla;

" BOJIbTMETP MEPEMEHHOrO TOKa AN M3MEPEHUS HanpsiKeHUs
nuTaHus ¢ guanasoHom namepeHus 0-300 B n norpeluHocTbio He 6onee
+ 1,5%.

4.3 Tepen npoBedeHMEM MOBEPKN OOJMKHbI OblTb BbIMNOMHEHDI
cnegyloLwmne noarotoBuTensHble paboThbi:

= onpepeneHne coctaBa NoBepuTenewu;

" [poBepKa Hanuuus OEeNCTBYIOLLUX CBUOETENLCTB (OTMETOK) O
nosepke B dopmynsipax CpeacTsB U3MEPEHWUA, UCNONb3YyEMbIX NPW Mo-
Bepke USBO00;

= MpoBepKa HanuMyusa nacrnopta Ha nosepsiembint US800;

" oAroToBKa K paboTe ucnonb3yembiX CPeacTB U3MEPEHUN B
COOTBETCTBUM C UX IKCMyaTauMOHHON JOKYMEHTaLMEN U NOAKIOYEHNEe
kK US800 cornacHo cxeme BHELLHUX NOAKITOYEHUI NpUNoxeHus A.

" BblAEpXKa nepen onepauusaMn noBepku B Hepabovem cocTos-
HUM He meHee 30 MUHYT B YyCnoBuAX yKasaHHbiX B 4.1, a 3aTem BO
BKITHOYEHHOM COCTOSIHUW NMPU 3TUX XKE YCNOBUAX HE MeHee 30 MUHYT.

B kauyectBe YIP noakntoyaemoro k 36 MoxeT ncrnonb3oBaTbCcs:

= YTP 13 komnnekra noctasku US800;

= TexHonorndeckun YIP K1-800.

5 NMPOBEJEHME MNMOBEPKA

5.1 MNepBur4yHas nosepka

5.1.1 BHeLwHM oCcMOTp

Mpy BHELUHEM OCMOTPE MPOBEPUTL KOMMMEKTHOCTb U MapKUpOB-
Ky, OTCYTCTBUE BMAMMBIX MEXAHNYECKUX MOBPEXOEHNUN.

PesynbTaTbl BHELLUHErNO OCMOTPa CUYMTATb MOMOXUTENbHBLIMKU, €C-
NN YyCTaHOBMNEHO COOTBETCTBME BHELLHEro Bmga M coctosHus US800
TpeboBaHNsAM 3KCNyaTaLMOHHOW JOKYMEHTALMN Ha HEro.

PykoBoacTBo mo s3xcniayaranuu US800.421364.001 PO
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5.1.2 Onpo6oBaHue

Mpu onpo6bosaHnm US800, ycTaHaBnnBaeTcsa ero pabotocnocob-
HOCTb B COOTBETCTBUM C YKasaHUAMW PyKOBOACTBA MO 3Kcnnyatauuu
US800.421364.001P3. YacTb 1.

5.1.3 OnpepgeneHune oTHOCUTENBHbLIX NorpeLllHocTen Jb.

5.1.3.1 [Insa onpeneneHnst OTHOCUTENbHOM MOrPELLUHOCTN NpU U3-
MEpPEHUN BPEMEHN PacrnpoCTpaHEeHUs yribTpasBYKOBbIX WUMMYMbCOB B
kayectse YIP nogkntoyaemoro K kaHany uamepeHus 3b moryt ncnons-
30BaTbCH:

= YTP u3 komnnekta noctasku US800;

= TexHonorndeckun YIP Kr1-800.

Mepen npoBedeHMEM MW3MEPEHUIN HEOOXOAMMO OCYLLECTBUTH
BBOZ NporpammMupyemoro napameTpa «[AnuMHa coegUHUTENbHOro Ka-
oens».

[nsa aToro cnegyeT BbINONHUTL CReayoLLee:

" onpefenuTb Monycymmy AnuH kabenew L, OT kaHana uame-

penns Ob k YTP;

» BbIbpaTb kaHan namepeHusa K kotopomy nogxntoyeH YTP;

" ONUTEnbHbIM HaXaTtuem (He MeHee 3 cekyHA) kHomku «BBO»
nepesectn Ob B pexmmM nporpammMupoBaHus;

"  Haxumas kHonky «BBO[l» nepentn B napametp «sMHa co-
€AVHUTENLHOro Kabens» W yCTaHOBUTL KHoMKaMn «—» 1 «T» 3Hauve-
HMe nonycyMmbl AnnH kabenewn B meTpax;

"  Haxumas ganee kHonky «BBO[» BbIiTM B pexxum paboTbl.

Namepsiemoe Ob 3HaveHMe BpeMeHu pacnpoCTpaHeHus ynbTpa-
3BYKOBbIX MMMYMbCOB OMNpeaenuTb criegyowmm obpasom:

= BbIbpaTb KaHan u3aMepeHus;

" nepenTn B napameTp «BpemMeHHble MHTepBanbl» pexuma
NporpaMMmnpOBaHNS ANUTENbHbIM HaxaTneM (He MeHee 3 CeKyHAa)
kHonku «<BBO[»;

= HaxaTveMm kHomnkn «T» OTKpbITb okHa 1.3 n 1.4 u cunTaThb B
HMUX COOTBETCTBEHHO 3Ha4eHUsi MONyCyMmbl t, U pa3HOCTN BpeMeH At
pacnpocTpaHeHus yrnbTpas3ByKOBbIX UMMNYMbLCOB.

MpoBepuTb BbINOMHEHWE ycnoBusa: At < 0,2 MUKPOCEKYHAPbI.

Mpw BLINOMHEHUM AAHHOIO YCMNOBUS NPOAOIHKUTE NMOBEPKY.
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WNameputb Temnepatypy Boasl B YIP ¢ TouHocTkio + 0,1 °C.

Mo Tabnuue npunoxeHuns b n namepeHHomy 3HadeHuo Temnepa-
Typbl Bogbl B YIP onpegenvTs 3HavyeHWe ckopocTu yrbTpassyka C B
Boge. OnpegenuTb no gopmyrne (1) pacyeTHOe BpeMs pacnpocTpaHe-
HWS YNbTPa3ByKOBbIX UMMYNbCOB thacy -

tpaoy = 4, Q)
C
rae L, - pacctosHue Mexay usnydaowmmmu Topuamm MM, m;

C - CKOPOCTb yrnbTpassyka, COOTBETCTBYOLLAA N3MEPEHHON
TemnepaType Bogpbl (M3 Tabnuubl npunoxenns b), m/c.
Onpegenntb No gopmyrie (2) OTHOCUTENbHYIO MOrPELLIHOCTb NpU
N3MepEeHNnN BpeMEHN PacnpoCTPaHEHNUS YrbTPa3ByKOBbIX MMMYIbCOB:

5, =0 tpact 109, % )

t pacy

5.1.3.2 OnpeaeneHne OTHOCUTENBLHOW MOrpeLlHOCT Npu Npeoob-
pa3oBaHUK TeKyLLIero pacxoaa B BbIXOAHbIE CUrHarbI.

BbibpaTb kaHan mamepeHus n nepesectn 3b B pexum nporpam-
MupoBaHus. B pexume BBOAa napameTpoB HACTPOWKM BbibpaTb napa-
MeTp «KOHTponb BbIXOAHbLIX CUrHaNoB». [locneaoBaTenbHO BbIbUpas
TOYKM 0,25Qmax, 0,5Qmax, 0,75Qmax, Y Qmax 3apmkcupoBaTb MO n3mMepu-
TenbHbIM Npubopam:

=  3HauyeHusa curHana Qf Ha YaCTOTHOM BbIXOJE B KaX0W TOYKe;

* 3HayeHusa curHana Q, Ha aHarnoroBoM BbIXOAE B KaXXO0W TOY-
Ke.

MpoBepUTL BLINOMHEHNE YCNOBUIA yKa3aHHbIX B Tabnuue 5.

Ecnun xota 661 04HO U3 YCNOBUIA He BbINONHAeTCH, b cuntaTtb He
npoLuegLwmnm rnoBepky.
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Tabnwuua 5

YacToTHbIN cur- [Owvana3oH aHanoroBoro curHana, mMA
Han,
My 0-5mMA 0-20mMA 4-20mA
0 0s Q;<0,001 0= Q<0,01 3,99 <Q,;<4,01
249,75 <Qr <250,25 1,245 <Q,<1,255 4,98<Q,<5,02 7,968 <Q,<8,032
499,5<Q <500,5 2,49 <Q,<2,51 9,96<Q,<10,04 11,952<Q,<12,048
749,25 <Q<750,75 3,735 <Q,<3,765 14,94<Q,<15,06 15,936 <Q,<16,064
999,0 <Qr<1001,0 4,98 <Q,<5,02 19,92<Q,<20,08 19,92<Q,<20,08

5.1.3.3 TllpoBepka aBTOMaTU4ECKOW KOPPEKTUPOBKN CMELLEHUS
Hyns KaHana n3amepeHus.

Mepeeectn 36 B pexum nporpammupoBaHusi. B cootBeTCcTBUM C
yKasaHusMU pyKOBOACTBa No akcnnyaTtauum (Mactb 1) ycTtaHoBUTL Npo-
rpaMMmupyemMble napameTpbl kKaHana(oB) U3MepeHus:

» «lkana»: 10 M*/y;

» «BHyTpeHHUN gnameTp»: 0,05 m;

= «basa paTumKoB»: paccTosiHMe Mexady W3rnyyarowumu Top-
uamu M3 B YIP;

= «YpoBeHb oTceyku»: 0,1;

= «[locTossHHaa BpemMmeHu»: 20,0;

» «[AnuHa kabens»: pakTnyeckas OnuHa kabensa coeguHsoLe-
ro YIP ¢ 3b B meTpax;

» «KoaddpuumeHT koppekumm»: 1,0.

HaxaTb KHOMKY «—» 00 NOABMEHNA B KpanHeM fieBOM paspsje
uncpposoro nHamkatopa undpsl 0, CBUAETENBLCTBYIOLWEN O Nepexoge B
pexum aBToMaTUYECKON KOMMNEeHcaunn.

HaxaTb KHOMKY «—», KpaHWi NeBbIN pa3psas LmMdpoBoro MHAM-
KaTtopa OOmKeH nomMeHATb 3HaveHue ¢ 0 Ha 1. Mpouecc BbINONHEHUS
aBTOMaTUYECKON KOMMEeHcaumMm UHOUUUPYETCA MOCTENEHHbIM 3anonHe-
HMeM nHgukaTopa uudpon “1” .

lMocne okoHuyaHuUst AaHHoOro npouecca Ob aBTomaTtuyeckn nepe-
XoauT B pexnm namepeHus. Boeixgatbe 40-60 cekyHa OO YCTaHOBKWU 3Ha-
YeHMs N3MepsemMoro pacxoga Ha undposom uHaunkaTope. CHATb Noka-

3aHMs  Q, C uMpoBoro uHAvkaTopa Ib.
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BbluncnnTe 0THOCUTENbHOE CMELLieHNe HyNst &, no (popmyne (3):
0= Qg X10,% )
MpoBepuTb BbINONHEHWe ycnosus |§,|< 0,5%. Mpu HeBbinonHe-

HWM OAHHOrO YCrOBUS NPOBECTU aBTOMATUYECKYIO KOPPEKTUPOBKY CMe-
LEeHnA Hyna noBTOPHO. Ecnn nocne NATUKPATHOro npoBeneHna aBTo-
MaTU4eCcKon KOPPEeKTMPOBKM ycrnosue |§,|< 0,5% He cobniogaertcs, To

JanbHerwasa nosepka npekpaitaerca n US800 cuntaeTtcs He npoluea-
LLUMM MOBEPKY.

5.1.3.4 OnpegeneHne OTHOCUMTENbHOM MOrPELLUHOCTU MpU  U3Me-
peHun pacxopa.

OTHocuTENbHYO norpelwHocTs A6 nNpu namepeHun pacxoga on-
pegensTb cneayowum obpasom.

Bowntn B napameTrp «CmewieHne Hynsi». YCTaHOBWUTb 3HayeHue
AaHHOro napameTpa paBHoe cymme (6e3 yyeTa 3Haka) unmcna KOMMeH-
CYpYIOLLIEro cMmeLleHne Hyns (MonyyYeHHOro B Mpoluecce aBToMaTuye-
ckon koppekTmposku no n. 5.1.3.3) n 50 Hc. MNepenitn B pexxum paboTbl
Yyepes npouecc 3anucu «MPOM.

Yepes Bpems 20-30 CekyH CHATb C MHAMKaTopa 3HayYeHue usme-
psiemoro pacxoda Q,,,, - Bovitn B napametp 1.3 1 cuutatb 3Ha4YeHUe ty.

Bblumcnutb pacyeTHOe 3Ha4YeHune pacxofa Qpacq no cbopmyne

(4):

2

L 3
Q.. =3534291,7x tﬂ M°/y @)

2 L
p
rae L, - PacCTosiHMe Mex/ay 13nyyatoLmmm TopLamm Mart, m.

Onpepenuts Mo copmyne (5) OTHOCUTESbHYIO MOrPELLHOCTL MpU
n3MepeHnn pacxoda no UMpoBOMY MHAMKATOPY §,,:

8, = Qusm _Qpacq %100 » % (5)
Qpacq
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5.1.3.5 OTHOCMTENbHYK MOrPELHOCTL MpU M3MepeHun obbema
onpefenaTb cregylowmm obpasom.

BbibpaTtb kaHan uamepenus. lNepeitn B peXxmm MHAMKaLUUKN CYeT-
ynka obbema HaxaTnem KHonkn «PEXKNM».

B MOMEHT cmeHbl uudpbl B Mnagwem paspsge undpoBoro vH-

AvkaTopa 3adMKCMpOBaTL HavamnbHoe 3HadyeHue obbema v, 1 3anyc-

TUTb CEKyHOOMED.
Yepes Bpems He meHee yeMm 300 ceKkyH, B MOMEHT CMEHbI
undpbl B Mnagwem paspsge UncpoBoro mHamkatopa sagukcupoBaTb

KOHEeYHoe 3HayeHue obbema Vo OCTAHOBUTL CEKYHOOMED 1 3adukcu-

poBaTb NO HEMY BpeMA Tc .

Onpegenntb No gopmyrne (6) OTHOCUTENbHYIO NOrPELLUHOCTb NpU
“3MepeHnn obbema 3, :

5\/ _ Vion —Viay _Vpacq %100 % (6)
Vpac'-/
Qpacy X T¢ 3
roe Vo, =PI C M (7)
pact 3600

5.1.3.6 US800 cuuTaTb npowleaiMm MnoBepKy U rogHbIM K 9KC-
nnyaTtauuu, ecriv OTHOCUTESNbHbIE NOrPELLHOCTH:
= 3t HaxoguTca B npegenax * 0,4 %;

« Sy HaxoguTcs B npegenax = 0,4 %;

Sy Haxopgarcs B npegenax + 0, 5 %;

5.1.4 OnpepgeneHune n namepexne napametpos YTI1P.

5.1.4.1 N3amepeHwne BHyTpeHHero anameTpa YIP noarotoBneHHo-
ro Ha NpeanpusaTUN - N3roToBUTENe.

BHyTpeHHUn aunameTp kopnyca YIP uamepsaTe HyTpomMepom Mo
OBYM B3aMMHO MNepneHaukynspHbiM HanpasneHusm | —1 wn Il -1l
(D'n D) B ceueHUn NPOXoXaAEHUS YNbTPa3BYKOBbLIX MMMYNLCOB MEXAY
M3rl. ToyHocTb n3MepeHus He xyxe 0.05 mm.
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Mo kaxxgoMy M3 HanpasreHur Kopryca BbINOMHUTL HEe MeHee 3
N3MEPEHNN.

Bblumcnute cpegHeapudgmeTnyeckoe 3HauYeHue BHYTPEHHEro
nametpa ansa YIP no copmyne (8):
A pan Deyymp O POPMYTE (8)

L R LT
2.Di + 2.0
_iz1 a1
Derymp = ™ 'n ®)
MpoBEPUTL BLINOMHEHWE YCMOBUS: ‘D” _D' ‘ < 0,01 Dgyymp-

BbluncneHHoe 3HaveHne De mp 3aHEeCTU B NPOTOKON I/|3MepeHVIl7I.
HYyI

5.1.4.2 N3mepeHne BHyTpeHHero anameTtpa YIP nsrotoBneHHoro
Ha TpybonpoBoAe MPOBOAWUTbL B COOTBETCTBMU C PUCYHKOM 1.

Ouuctutb yyactok Tpybonposoaa, Ha koTopoMm OyayT nNpom3Bo-
OUTbCS U3MepeHus.

PyneTkon B cedenusax | —1 n Il — Il He meHee 3 pa3 nameputs
ONMHY OKPYXXHOCTM TPyBOMpoOBOAa W BbIMMCMWTL CPEOHION ANVHY OK-
PYXHOCTW L, M, M CpeAHee 3Ha4yeHuWe HapyHoro avametpa D, Mo

dopmyne (9):

D -Lu (9)

3aHecTu 3HaueHne D,, B NPOTOKOMN U3MEPEHWIA.

[Mpy NoMOLLM N3MEPUTENBHOW LITAHIM C (PMKCATOPOM U LUTAHrEH-
UMPKYNs M3MepuTb MO ABYM B3aMMHO NepneHAVKYNsipHbIM Hanpasre-
HuaM paccTosHus HY n H? He meHee 3 pas n BbIMMCAUTL UX CPeaHMe
3HayeHus. OnpegenvTb CyMMapHyto TOMLLMHY CTeHKM Tpybonposoaa u
OTMIOXKeHUn H , no dopmyrne (10):

Hpy = Dpgpy — H + H™Y (10)
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rae Dap - HapyXHbI anameTp Tpybornposoga B ceveHnn | — |

no gopmyne (9).
MoBTOPUTL M3MEPEHNS U BbIYMCANTL H,, MO hopmyrne (11):

Hn” = DHapII —H21+H22 (11)
roe DHapII - Hapy)KHbIVI anameTp TPYGOI'IpOBOLI,a B cCe4eHunn

Il — Il no chopmyne (9).

Hepwamens N3N

Dn

R R

PucyHok 1
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CpeoHee 3HaueHMe BHYTpPEHHeEro AuameTpa Tpybonposoga

Depymp B CEHEHMM Il BblMMCHUTL Mo dhopmyne (12):
D _ (DSHympI + DSHympII) (12)
8Hymp 5
roe:

DeHympI = DHapI —Hy
DeHympII = DHapll —Hp
PaccuntanHHoe 3HaveHue DeHymp 3aHeCT B NMPOTOKOIT n3mepe-

HUN.
5.1.4.3 CmMelleHMe OCK aKyCTUYECKOro KaHana , OTHOCUTENbHO

LeHTpanbHOM ocu TpybonpoBoga onpegenuTb OAHMM 13 cnocoboB:

" C MOMOLLbI U3MEPUTENbHbBIX LUTAHI PaBHOW AMWHbI U LUTaH-
FEHLMPKYNS B COOTBETCTBUM C PUCYHKOM 2.

"  U3MEpPEHMEM ONUH Ayr Mexay LEeHTpamu npuBapeHHbIX Aep-
XaTenew B COOTBETCTBUN C PUCYHKOM 3.

MponycTnte OAHy LUTaHry Yepes oTBepcTus AepxaTtenen [OI1,
obecneunBasi CKOMb3sLLY0 NOCaAKy, a APYryl0 pa3mecTuTb Ha Hapyx-
Hon noBepxHocTh YIP Tak, 4Tobbl TOUKa KacaHusa ABnsnachb LEeHTPOM
WTaHrM. 3aTeMm, 3aKpenuTb KOHLbl LUTAHI CTSDKKaMW Ha paBHOM pac-
CTOoAHUN A .MN3mMepuTb paccTosiHMe A LUTaHreHUUPKYIEM.

[MepemecTVTb BHELLHIOW LWTaHry Ha apyryto ctopoHy YIP u, uc-
nonb3ys BbllleyKasaHHY0 MeToanKy nsmeputb pasmep B. CmelueHne 7y

C TOYHOCTbIO He xyxe 0.1%]],, BblumcnnTb no dopmyne (13):

(A-Hy)-(B-H,) (13)
2
rge Hl n H2 - TONWWHaA CTEHKU YIP B TO4Kax COMNMPUKOCHOBEHUA

X:

CO LUTaHroun, M.

ToNwmMHY CTEHKM H M3MepuTb YrbTpa3ByKOBLIM TOMNUHOMEPOM
B 2-X MPOTMBOMOMOXHBLIX TOYKAX CEYEeHUS MPOXOXAEHMS YNbTPasBYKO-
BbIX MMNynbcoB Mexay 3. B kaxgon Toyke BbINOMHWUTL HE MeHee 3
N3MEPEHNN.

PykoBoacTBo mo 3xcmryatanmunu US800.421364.001 PO
95



v |

limarza usMepumensHas Cmamka

a)

Cmsixka

6)

PucyHok 2
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6)

PucyHok 3
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Ons geyxnyyesoro YIP (pucyHok 26):
y=A-H (14)

I'Iposepvm: BbIMOJTHEHNE yCJ'IOBI/IIZZ

Ons ogHonyyesoro YMNP: 0.48D <y'<052D

HYmMp enymp '

rne y'= y+——% .
2
0,95 < (LL/L2) <1,05
Ons ayxnyuesoro YMP: 0.24D <y £0.26D

6Hymp SHYymp

0,48 < (L1/L2) <0,52

BbinonHeHne paHHbIX ycnoBun obecneynBaeT COOTBETCTBUE
US800 MeTpororMyecknm xapaktepuctukam, ykasaHHbIM B Tabnmuax 1
n2.

5.1.4.4 N3mepeHune yrna HakmoHa OCU aKyCTUYeCKOro kaHana o
NPOBOAUTbL B COOTBETCTBUM C PUCYHKOM 4 C MOMOLLbIO NpUcnocobneHus
AC 805.

M3amepeHue yrna npoBecT He MeHee 3 pa3 C KaXOoW CTOPOHbI.
PaccuntaTb cpegHue 3HaueHunst o' v a’.

MpoBepuTb BLINOSIHEHWE YCIOBUNA:

o' - a'] < 10° 7 lo? - a?] < 10,
rae i — Homep M3MepeHus.
Yron HakroHa OCM aKyCTMYEeCKOro kaHarna o BblMMCnUTb no ¢op-

myne (15):
a= (a'+a®)/2 (15)

Pe3yanaT BblYMNCIEHNA oL 3aHOCAT B NMPOTOKOJ1 MamepeHvuZ.
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Yanomep ¢ HoHuycOM

Wmanza

PucyHok 4

5.1.4.5 NamepeHune 6a30BOro paccTosiHus Lzl mexay Marl.

5.1.4.5.1 MexaHu4yeckuii cnocob.

MamepeHns npoBogAT C MOMOLLLI HYTPOMeEpa WM LUTaHru ©
wtaHreHrnybmHomepa (npucnocobnenne AC803), B COOTBETCTBUM C
pucyHkom 5.

YcTtaHoBUTL B oavH u3 gepxatenen M3M1 n BcTaBUTbL M3MepU-
TENbHYK LUTAHTy B NMPOTUBOMOMOXHbIA AepXaTenb A0 ynopa B M3rny-
YaroLLyto nosepxHocTb M3AM1.

HapeTb dukcaTop ¢ npoknagkow (Kotopasi 6yaeT ucnonb3oBaTtb-
csi nNpu yctaHoBke [13M12) Ha wWTaHry 1 3akpenuTb €ro B NocagoyHOM
otBepcTum nog M3l gepxatens.
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npoknadka

nani

i,

\
ID l durcamop

< »
Lnsn limanaa usMepumenesHas

PucyHok 5

BbiTawwmTh WTaHTy 1 U3MepuTh paccTosHue L, mexay ee Top-

LoM wn Topuom chukcaTopa. Berumcnutb 6a3oBOe paccTosiHUE Mexagy
M3M no copmyne (16):
Ly =Ly - Lion (16)

roe Lm]7 - paccTosiHue mexagy manydarowmm Topuom M3M2 u
€ro nocagovHbIM MeCTOM MNoa AepxaTenb.
3HayeHne Lﬂ 3aHEeCTu B NPOTOKO U3MEPEHUIA.
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5.1.4.5.2 3neKTpPOHHEIN cnocoo.

NamepeHusa npoBoasT ¢ nomolibio 3b npolleawero nNoBepky B
cootBeTCcTBMM € n.5.1.3.1 YacTu 3 HacTosLEero pykoBoACTBa.

3anonHutb YIP Bogown. [0ns NOBbILWEHUA TOYHOCTU U3MEPEHUS
pEKOMEHAYETCS MCMONb30BaTb MO BO3MOXHOCTM OUCTUINIMPOBAHHYHO
Bogy. lMpn OTCYTCTBUM TakoOM BO3MOXHOCTU MOXHO MPUMEHSTH BOAY,
NCNonb3yemylo O5s XO3AWCTBEHHbIX HYXO Ha MecTe SKchnyataumm
US800. YIP pomxeH 6bITb 3anonHeH Tak, 4tobbl M3l nonHocTbo Ha-
XOOMNNCb Nop, BOAOW.

Mo metoauke n.5.1.3.1 cuntatb nameperHHoe 3b 3HaueHue tg,.

Nameputb Temnepatypy Boasl B YIP ¢ TouHocTkio + 0,1 °C.

Mo Tabnuue npunoxeHuns b n namepeHHomy 3HadeHuo Temnepa-
Typbl Boabl B YIP onpefenvTb 3HayeHWe CKOpOCTU ynbTpa3syka C B
BOJE.

3HayeHve t,, n3MepuTb He MeHee 3-x pas ¢ uHTepsanom 1 — 1,5
MWH, MpK 3TOM KaXgoe CUYMTbIBaHWE OOIMKHO CONPOBOXAATbCA U3Mmepe-
HMeM TemnepaTypbl BoAbl.

Bblumcnutb 3HaveHue Lﬂi no cpopmyne (17):

Lﬂi:Ci X te (17)
rge i - HoMep n3MepeHus.
Bbluncnutb cpegHee 3HayeHune LLZ no gopmyne (18):

L, = &=— (18)

3HayeHve Lﬂ 3aHECTUN B MPOTOKOS U3MEPEHUIA.

5.1.5 OnpegeneHuve koaddurumeHTa Koppekumn.
KoadpcpmumeHrT koppekummn K onpenensietca no coopmyne (19):

K=UK,) tga - (1K) (19)
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5.1.5.1 M'mapoanHamuyeckuii koacbduumeHT K- BbiGupaetcs 13
Tabnuubl 6 ans ncnonHexms US800 ¢ ogHonyyeBbiMu YIP 3aBogckoro
N3roTOBMEHUS.

Tabnuua 6

Dy,

MM 32 40 50 65 80 100 150 200

]/K,— 0,9284 0,9295 0,9306 | 0,9320 | 0,9334 | 0,9354 | 0,9383 | 0,9400

K|_a =1.

5.1.5.2 TvapoguHamnyeckun KOIPPUUMEHT ANS OAHOMYYEBbIX
YTP, n3rotoBneHHbIx Ha TpybonpoBoge onpenensite no dopmyrne (20):

Kr = Krmax + Krmin (20)
2
roe:
K/max~ 3Ha4Y€HVe rmapoAMHaMUYEecKoro KoauLMeHTa, CooT-
BETCTBYIOLLEE MaKCMMAlIbHOMY 3Ha4eHuto yncna PenHonbaca  Repy
Krmin~ 3HaYeHvie rapoavHammn4eckoro KoaduumeHTa, cooT-
BETCTBYHOLLEE MUHUMANBLHOMY 3Ha4YeHUo Ynicna PerHonbaca Rey, -

Yucna PeiiHonbaca Rep,,, Y Rey,, Onpeaenuts no gopmynam

(21) n (22) cooTBETCTBEHHO:

Re _ 4 X Qmax (22)
T X DeHymp X Vmin
4xQpyi
Re i, = min (22)

T X DSHymp X Vmax

roe Qmax n Qmin - MakcuMmarsbHbIn U MUHUManbHbIN pacxoabl
BO3MOXHbI€ Ha MeCTe 3KcnnyaTtauuu, M3/C;
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Vimin W Vmax - MUHMMarnbHOE N MaKcMMaribHOe 3Ha4YeHUudA KOSC*)-
(*)VILI,VIeHTa KMHEMATMYECKOMN BA3KOCTU XKNOKOCTH,

3HaueHne V ang oAbl npu eé TeMmnepartype B YCIOBUAX 3KC-

nnyatauumn onpeaensite No AaHHbIM Tabnuubl npunoxexHus B. 3HayeHne
V Ona gpyryx KugkocTen onpeaensatb nabopaTopHbIM MeTodoM Mo

oToGpaHHoN Npobe N 3MepATb NOTOYHBIM BUCKO3UMETPOM.
3HaueHve rugpoanHammyeckoro koadduumeHTa K., COOT-

BETCTBYIOLLEE MAKCUMarnbHOMY 3HaYeHuo Yncrna PerHombaca  Rep.y
onpegenutb no dopmyne (23):

Krmax =101+ 0,38 x /A (23)

roe:

A =011x4 68 Ky ; (24)
Remax 1000 x Dgyymp
A - KO3(PULMEHT rMAPaBINYECKOTO TPEHUS;
K, - 3Ha4yeHue SKBMBANEHTHOW LUePOXoBaTOCTU TpyGonposoaa B

COOTBETCTBMM C Tabnuuen npunoxexus I.
3HauyeHne rmgpoanHamMmmyeckoro koadpduumeHTa K, » COOTBET-
min

cTBywouiee MUMHUMalribHOMYy 3Ha4eHUo 4Yucrna PeiHonbaca Remin’ on-

penenuTb no rpadpuky npunoxexus .
K. . = 1, npu BbiNONHeHWUU ycrnoBusa nyHkta 5.1.4.3 HacTosLero
pykoBoAcCTBa.

5.1.5.3 'mgpoaMHamuyecknii koadhUUUEHT ANS ABYXMYyYeBbIX
YMP: K, =1, npu cobnogeHnmn ycrosuii obecneyrBaroLnmx TO4HOCTb

nsrotosrneHusa YIP gaHHoro tuna no AoKyMeHTy «Pacxogomep-cHeTynk
XUAOKOCTN ynbTpassykoBon US800. PykoBOACTBO MO 3KChfyaTauuu.
US800.421364. 01P3. Yactbl».

(1/K_,) = 1,1547.
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5.1.5.4 Ecnn gng M3MepeHHOro CMeLLEeHUs akyCTUYEeCKOn ocu
He BbINonHAKTCA ycnosma n. 5.1.4.3 HacTosWero pykoBOACTBa, TO
KOAD(PULMEHT UCKaKEHUST aKyCTMYECKOW OCWU BbIMMCNAETCH MO
dopwmyne (25):
Kia=(1- [4X2/ DsHymp 2] )1/2 (25)

5.1.6 lMpn BBOAE HOBOrO 3HA4YeHUs KoO3hpuLUMeHTa Koppekuuu
K nomxeH 6biTb NpurnalueH noseputens. Mo KOHTPONEM nosepuTens
paccY1TbIBAETCS M BBOOMTCSH HOBOE 3HAaYeHWe koadpuumeHTa Koppek-
uun ons peanbHbIX ycnoeui, n US800 nnombupyetcs 6e3 nonHom no-
BEPKU.

5.2 lNepnognyeckasa nosepka

Mepuoanyeckas noeepka BbINOMHAETCA B 06beme M nocregosa-
TENbHOCTU B COOTBETCTBMM C NYHKTOM 1 HacTosLen YyacTu pykoBoacTBa
no akcnnyarauuu.

6 OPOPMJIEHUE PE3YJIbTATOB NOBEPKNA

6.1 MNMonoxunteneHble pesynbTaTbl NOBEPKM OPOPMAAIOTCA 3anu-
cbto B nacnopte US 800, 3aBepeHHOW NOANUCLI0 MOBEPUTENSA C HaHe-
CeHneM noBepuTeNnbHOro knerma, n US800 gonyckaeTcs K aKcnnyarta-
LM C HOPMUPOBAHHOW MOMPELLHOCTbIO.

6.2 MNpu oTpuuaTenbHbIX pesynbTaTax nepuoaudeckon MoBepKu
US800 He ponyckaeTca K akcnnyaTauuwn. BolgaeTcs nsselleHne o He-
NPUrOAHOCTM K SKCMnyaTtaumm n u3batum us obpawernmnss US800. Nose-
puTenbHbIE Krenma racaTcs.

6.3 lNpn oTpuuaTtenbHbIX pesyrnbTaTtax NepBUYHON MOBEPKU MpU
BbiNycke u3 npomssoactea US800 BoaBpallaeTcs W3roToBUTenNto Angd
yCTpaHeHus AedeKToB C nocreaywmMm npegbsaBrneHmeM Ha NoBTop-
HYIO NOBEPKY.
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MPUNTOXXEHWE A
Cxema BkntoveHns US800 npu npoBeaeHnn NOBEPKU.

3345 In stk (GW)

7(2)

PF1- 4acTOTOWMEp MNEXTROMHO-CHeTHIM TANa GFC - $131H Instok (GW)

PAY-

Jaryuma
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MPUNOXXEHWE B
3aBNCUMOCTb CKOPOCTHU pacnpoCTpaHeHUAa ynbTPpa3BYyKOBbIX MMNYJbCOB
OT Temneparypbl, M/C
Mput, °C
0 0,1 0,2 0,3 0,4 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 |1407,9 |1408,4 | 1408,8 | 1409,3 |1409,8 [1410,3 |1410,8 [1411,3 |1411,8
1412,2 |1412,7 |1413,2 |1413,7 |1414,1 |1414,6 [1415,1 | 1415,6 [1416,0 | 1416,5
1417,0 |1417,5]1417,9|1418,4 |1418,9 |1419,3 [1419,8 |1420,3 [1420,7 |1421,2
1421,6 |1422,1|1422,5|1423,0 |1423,5 |1423,9 [1424,4 11424,8 [ 1425,3 |1425,7
1426,2 |1426,6 |1427,1|1427,5|1427,9 |1428,4 [1428,8 |1429,3 [ 1429,7 |1430,2
1430,6 |1431,0|1431,5]1431,9 |1432,3 |1432,8 [1433,2 |1433,6 [1434,1 |1434,5
1439,1 |1439,5|1440,0 | 1440,4 |1440,8 |1441,2 [1441,6 |1442,0 [1442,4 |1442,8
1443,2 |1443,7 |1444,1 | 1444,5 |1444,9 |1444,3 [1445,7 | 1445,1 [1446,5 | 1446,9
1447,3 |1447,7 |1448,1 |1448,4 | 1448,8 | 1449,2 [1449,6 | 1450,0 [ 1450,4 | 1450,8
1451,2 |1451,6 |1452,0 |1452,3 | 1452,7 |1453,1 [1453,5 | 1453,9 [1454,2 | 1454,6
1455,0 [1455,4 |1455,8 |1456,1 [1456,5 [1456,9 | 1457,3 |1457,6 [1458,0 | 1458,4
1458,7 |1459,1 |1459,5 |1459,8 | 1460,2 |1460,7 [1460,9 |1461,3 [1461,6 |1462,0
1462,4 |1462,7 |1463,1 |1463,4 |1463,8 |1464,1 [1464,5 |1464,9 [ 1465,2 | 1465,6
1465,9 |1466,3 |1466,6 |1467,0 |1467,3 |1467,6 [1468,0 | 1468,3 [1468,7 | 1469,0
1469,4 |1469,7 |1470,0 |1470,4 |1470,7 |1471,1 [1471,4 |1471,7 [1472,1 |1472,4
1472,7 |1473,1|1473,4 |1473,7 |1474,1 |1474,4 [1474,7 |1475,0 [ 1475,4 | 1475,7
1476,0 |1476,3|1476,7 |1477,0|1477,3 |1477,6 [1477,9 |11478,3 |1478,6 |1478,9
1479,2 |1479,5]1479,8 11480,1 |1480,5 |1480,8 [1481,1 |1481,4 [1481,7 |1482,0
1482,3 |1482,6 |1482,9 |1483,2 | 1483,5 |1483,8 [1484,1 |1484,4 [ 1484,7 | 1485,0
1485,3 |1485,6 | 1485,9 |1486,2 | 1486,5 |1486,8 [1487,1 |1487,4 [1487,7 | 1488,0
1488,3 [1488,6 |1488,9 |1489,2 [1489,4 |1489,7 | 1490,0 |1490,3 {1490,6 | 1490,9
1491,2 |1491,4 |1491,7 |1492,0 |1492,3 |1492,6 [1492,8 | 1493,1 [1493,4 |1493,7
1493,9 |1494,2 |1494,5|1494,8 | 1495,0 |1495,3 [1495,6 |1495,9 [1496,1 | 1496,4
1496,7 |1496,9 |1497,2 11497,5 |1497,7 |1498,0 [1498,2 |1498,5 [1498,8 | 1499,0
1499,3 [1499,6 |1499,8 11500,1 [1500,3 |1500,6 | 1500,8 |1501,1 {1501,3 | 1501,6
1501,9 |1502,1 |1502,4 11502,6 |1502,9 |1503,1 [{1503,4 |1503,6 [{1503,8 | 1504,1
1504,3 [1504,6 | 1504,8 | 1505,1 [1505,3 [1505,6 | 1505,8 | 1506,0 [1506,3 | 1506,5
1506,8 |1507,0 |1507,2 |1507,5 |1507,7 |1507,9 [1508,2 | 1508,4 [1508,6 | 1508,9
1509,1 {1509,3 |1509,6 |1509,8 [1510,0 [1510,2 |1510,5 |1510,7 {1510,9 |1511,2
1511,4 |1511,6 ]1511,81512,0|1512,3 |1512,5 [1512,7 |1512,9 [1513,1 |1513,4
1513,6 |1513,8 |1514,0 |1514,2 |1514,4 |1514,7 [1514,9 |1515,1 [1515,3 |1515,5
1515,7 |1515,9 |1516,1 |1516,3 | 1516,6 |1516,8 {1517,0 |1517,2 {1517,4 |1517,6
1517,8 {1518,0 |1518,211518,4 [1518,6 |1518,8 | 1519,0 |1519,2 {1519,4 | 1519,6
1519,8 |1520,0 |1520,2 |1520,4 |1520,6 |1520,8 [{1521,0 |1521,2 [1521,3 |1521,5
1521,7 |1521,9]1522,1 |1522,3 |1522,5 |1522,7 [1522,9 |1523,0 [ 1523,2 | 1523,4
1523,6 [1523,8 |1524,0 |1524,2 |1524,3 |1524,5 [1524,7 |1524,9 [1525,1 |1525,2
1525,4 [1525,6 |1525,811525,9 [1526,1 [1526,3 | 1526,5 |1526,6 [1526,8 | 1527,0
1527,2 [1527,3 |1527,5|1527,7 |1527,8 |1528,0 [1528,2 |1528,4 [1528,5 | 1528,7
1528,9 [1529,0 |1529,211529,3 [1529,5 |1529,7 |1529,8 |1530,0 {1530,2 | 1530,3
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t, °C Mpu t, °C

0 0,1 0,2 0,3 0,4 0,5 0,6 0,7 0,8 0,9

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

42 ]1532,1 |1532,211532,4 |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 |1535,3 |1535,4 | 1535,6 |1535,7 | 1535,9 | 1536,0 | 1536,1 | 1536,3

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

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

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

48 ]1540,3 |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 | 1547,3

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

56 [1548,2 11548,3 |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 [1549,7 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 |1551,01551,1 |1551,2 |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 11552,1 |1552,2 |1552,2 |1552,3 |1552,3 | 1552,4 11552,4 | 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 [1553,0 |1553,1 [1553,1 |1553,1 |1553,2 | 1553,2 | 1553,3 | 1553,3 | 1553,3 | 1553,4

65 ]1553,4 |1553,5]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 | 1554,1

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

68 [1554,4 11554,4 |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 |1554,9]1554,9 | 1554,9 | 1555,0 | 1555,0 | 1555,0 | 1555,0 [ 1555,0 | 1555,0

72 |1555,0 |1555,0 |1555,0 | 1555,0 | 1555,0 | 1555,1 | 1555,1 | 1555,1 | 1555,1 | 1555,1

73 ]1555,1 |1555,1 |1555,1 | 1555,1 | 1555,1 | 1555,1 | 1555,1 |1555,1 [1555,1 | 1555,1

74 ]1555,1 |1555,1 |1555,1 | 1555,1 |1555,1 |1555,1 [1555,1 |1555,1 [1555,1 |1555,1

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

MpumeyaHwue - laHHbIe 3aMMCTBOBaHbI U3 MOHOrpadgumm “Anek-
cangpoB A.A TpaxteHrepy M.C., Tennodusnyeckne cBomcTBa BOAbl
npu atMmocdepHoM gasnenuun. - M.. MN3g-Bo ctaHgaptos, 1977. - 100 c.
- (TocypapcTBeHHas cnyxba cTaHaapTHbIX CNPaBOYHbIX AaHHbIX. Cep.:
MoHorpadun)”.
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NMPUNOXXEHWE B
KoadhdpunumeHT KnHemaTn4eckom BA3KOCTN BOAbI
npw aTMocchepHoM AasneHum (10° m?/c)
t°C

t°Cl o 1 2 3 2 5 5 7 8 9
0 [1,793 | 1,732 [ 1,675 | 1,621 | 1,569 | 1,520 | 1,474 | 1,429 | 1,387 | 1,347
10 | 1,308 | 1,272 | 1,237 | 1,203 | 1,171 [1,1401 [ 1,1107 | 1,0825 | 1,0554 | 1,0294
20 [1,0045[0,9905 |0,9574 | 0,9353 [ 0,9139 | 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 10,6583 0,6464 |0,6348 | 0,6236 | 0,6127 | 0,6022 | 0,5919 | 0,5820 | 0,5723 | 0,5629
50 |0,55370,5449 | 0,5362 | 0,5278 | 0,5196 | 0,5116 | 0,5039 | 0,4963 | 0,4890 | 0,4818
60 |0,4748]0,4680 | 0,4613 | 0,4549 | 0,4485 | 0,4424 | 0,4363 | 0,4305 | 0,4247 | 0,4191
70 10,4137 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 [0,3284[0,3229 |0,3195 | 0,3162 | 0,3129 | 0,3097 | 0,3065 | 0,3035 | 0,3004 | 0,2975
100 |0,29450,2917 | 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 | 0,2311 | 0,2293
130 |0,2276{0,2259 | 0,2242 | 0,2225 | 0,2209 | 0,2193 | 0,2177 | 0,2162 | 0,2147 | 0,2132
140 {0,21170,2102 | 0,2088 | 0,2074 | 0,2060 | 0,2046 | 0,2033 | 0,2019 | 0,2006 | 0,1993
150 |0,1981
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MPUNOXEHNE I

OKBMBaneHTHasi LIepoXxoBaToCTb TPY6OI'I poBoaa

Bug Tpybonposoaa, martepuan CocTtosiHue, ycnosus Ks
akcnnyartauum
LlenbHOTAHYTbIE CTanbHbIe HoBble 0,02-0,1
TennodukaunoHHbIE NEPErPETOro 012
napa v BOAsiHbIE NpU HaNU4Mu
Aeaspaumm n XMMOYUCTKN
MapoBoasiHble, HACbILLEHHOrO
napa v BOASHbIX TENNONPOBOAOB 0,20
npy He3HauYNTENbHbIX yTeYKax u
Aeaspaumm noanuTkn
BoasiHble cucTtembl oTonneHus 0,20
BogonpoBoaHble B akcnnyaTaumm 1,2-15
YMepEeHHO KOpPO3NPOBaHHbIE 0,4
lMocne HecKkonbKMX NEeT aKcnnya- 015-1.0
Taumu B pasnunyHbIX yCnoBusaX
BogsHble TennonpoBoabl 6e3 ae-
aspaumnm n XMMOYUCTKU NOANNTKU 1,0
LlenbHoCBapHbIe cTanbHbIe HoBble u cTapble B 0,04-0.1
XOPOLLEM COCTOSIHUM
BbiBLWIMeE B 3KcnnyaTa-
LM C paBHOMEpPHOMN 0,15
Koppo3nen
CtanbHble OLNHKOBAHHbIE HoBble ¢ ynctom 0,07-0,1
OLIMHKOBKOW
O6blYyHas oLMHKOBKaA 0,1-0,15

MNpumeyaHus:

1 JaHHble 3anmcTBOBaHbI 13 cnpasoyvHuka «Maenbunk WN.E. CnpaBoyHuk
no rmgpasnmMyeckum conpoTusneHnsam .-M. : MawmHoctpoerue, 1992,

2. TouHble AaHHbIE 3KBMBAIIEHTHOW LLEpOXoBaToCTM TpybonpoBoaa on-
penenaTb B COOTBETCTBMM € AaHHbIMK 13 TOCT 8.563.
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NMPUNOXEHWE O
"padbuk k onpegeneHunto rmgpoamHammyeckoro koadduumeHta Krnin
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