PACXOOOMEP - CHETYUK XNOKOCTU

YNbTPA3BYKOBOW

US-800

PYKOBOACTBO NO 3KCIIYATALUUA
MOHTAXY U NOBEPKE

ApxaHrenbck +7 (8182) 45-71-35
AcTaHa +7 (7172) 69-68-15
AcTpaxaHb +7 (8512) 99-46-80
Baprayn +7 (3852) 37-96-76
Benropop +7 (4722) 20-58-80
BpsiHck +7 (4832) 32-17-25
BnaguBocTok +7 (4232) 49-26-85
Bnagumup +7 (4922) 49-51-33
Bonrorpag +7 (8442) 45-94-42
BopoHex +7 (4732) 12-26-70
EkatepuHbypr +7 (343) 302-14-75
MBaHoBO +7 (4932) 70-02-95
WxeBck +7 (3412) 20-90-75
WpkyTck +7 (3952) 56-24-09
Mowkap-Ona +7 (8362) 38-66-61
KasaHb +7 (843) 207-19-05

cauT: encont.pro-solution.ru | an. noyta: acl@pro-solution.ru

Kanununrpag +7 (4012) 72-21-36

Kanyra +7 (4842) 33-35-03
KemepoBo +7 (3842) 21-56-70
Kupos +7 (8332) 20-58-70
KpacHopap +7 (861) 238-86-59
KpacHosipck +7 (391) 989-82-67
Kypck +7 (4712) 23-80-45
JNvineuk +7 (4742) 20-01-75

MarnuToropck +7 (3519) 51-02-81

Mocksa +7 (499) 404-24-72
MypmaHck +7 (8152) 65-52-70
Hab6.YenHbl +7 (8552) 91-01-32

Hwx.HoBropog +7 (831) 200-34-65
HwxHeBapToBCK +7 (3466) 48-22-23
HwxHekamck +7 (8555) 24-47-85

Mo Bonpocam npoaax u noaaepxkn obpawjantech:

HoBopoccuiick +7 (8617) 30-82-64
HoBocubupck +7 (383) 235-95-48

OMck +7 (381) 299-16-70
Open +7 (4862) 22-23-86
OpeHBypr +7 (3532) 48-64-35
MeHaa +7 (8412) 23-52-98

MepBoypanbck +7 (3439) 26-01-18

Mepmb +7 (342) 233-81-65

PoctoBs-Ha-[JoHy +7 (863) 309-14-65

PszaHb +7 (4912) 77-61-95
Camapa +7 (846) 219-28-25

Cankr-lNeTepbypr +7 (812) 660-57-09

CapaHck +7 (8342) 22-95-16
CaparoB +7 (845) 239-86-35

CwmoneHck +7 (4812) 51-55-32

TenedoH: 8 800 511 88 70

Coun +7 (862) 279-22-65
CraBpononb +7 (8652) 57-76-63
CypryT +7 (3462) 77-96-35
Chbi3paHb +7 (8464) 33-50-64
CobikTbIBKap +7 (8212) 28-83-02
Teepb +7 (4822) 39-50-56
Tomck +7 (3822) 48-95-05
Tyna +7 (4872) 44-05-30
TiomeHb +7 (3452) 56-94-75
YnbsaHoBck +7 (8422) 42-51-95
Ydba +7 (347) 258-82-65
Xabaposck +7 (421) 292-95-69
Yebokcapbl +7 (8352) 28-50-89
YenabuHck +7 (351) 277-89-65
Yepenosel, +7 (8202) 49-07-18
Apocnasnb +7 (4852) 67-02-35



PykoBogcTBO  NO  SKcnnyatauuu — npegHasHadyeHo  Ans
O3HaKOMIIEHUsi C YCTPOMCTBOM pacxofoMmepa - CYeTYuKa XWUAKOCTU
ynbTpassykosoro US800 (nanee - US800) n cocTouT 13 Tpex Yyacten.

lMepBas YacTb COAePXUT onncaHue cocTaBa, (PYHKLMOHaMNbHbIX
BO3MOXHOCTEN M MpUHUMNAG OEeNCTBUS, CBeaeHus Heobxoaumble Ons
MOHTaXa Ha MecTe aKkcnnyaTtaumm u ang 3akasa US800.

Bo BTOpOM 4acTu npuBedeHa MeToAMKa MEepPBUYHON W
nepuoanyecknx NoBepokK NPONIMBHLIM METOLOM.

B Tpetbenm dacTu npuBedeHa MeToAuKa MNEPBUYHON W©
nepuoanyecknx noBepok UMUTaLMOHHBIM METOLOM.

US800, B cnydasx wucnonb3oBaHWs ero B  cdepax
rocyiapCTBEHHOro perynupoBaHus obecneyeHuss eanHCTBa U3MEpPEHUIA,
NOANEXUT MNEepBUYHON W  MEPUOANYECKON MNOBEepkam  opraHamu
[ocynapcTBEeHHOM ~ METPONOrM4eckon  cnyxObl MO OOKYMEHTY
«Pacxogomep-cyeTyumk xungkoctun yrnbTpassykoson US800. PykosBoacTso
no akcnnyataumn US800.421364.001P3. YacTtb 2» vnn no QOKYMEHTY
«Pacxogomep-cyetunk  xkmgkoctM  ynbTpassykoson  US  800.
PykoBoactso no akcnnyatauum US800.421364.001P3. YacTb 3».

Pacxogomep-cHeTYnMK  XUAKOCTU  YNbTPasByKOBOM  uMmeeT
cBuaeTenbCcTBO 00  yTBepXOeHMM Tuna CcpeacTB  U3MepeHui
RU.C.29.006.A Ne 43735 un 3apeructpupoBaH B [ocygapcTBEHHOM
peecTpe cpencts usmepeHun PO noa Ne 21142-11.

B coctas US800 BxopdarT:

" 3MEeKTPOHHbIN U3MepUTEnbHLIA 6ok (aanee - 3b);

*  ynbTpasByKoBOW NpeobpasoBaTtent pacxoda (ganee - YIP),
npeacraensiowmn  cobor  yyactok TpybonpoBoga C  YCNOBHbIM
anametpom - oT 15 go 2000 MM C yCTaHOBNEHHbIMM Ha HeM
Nbe303anekTpnyeckumm npeobpasoeartenamm (aanee - Mar).

YTIP B 32aBMCUMOCTU OT UCMONHEHUSI MOXET ObITb:

= OfHOMNy4YeBOW — Npw ycTaHoBke ofHon napbl M3 Ha ocw,
npoxogsiuen Yepes AnameTp NonepeyHoro ceveHust Tpyobl;

= [ABYyXfy4eBoW — npwm yctaHoBke AByx nap [3IM Ha ocsx,
napannensHblX Apyr Apyry 1 npoxoaswux 4vepes paBHble XopAabl
nonepeyHoro ceveHumsl.

Onsi Tpy6onpoBoAoB C yCnoBHbIMU AnameTpamu oT 15 go 1400
MM MOryT noctaensatbes YIP, U3rotToBreHHble B 3aBOACKNX YCMOBUSIX.



Mpu 3akase M B AOKYMEHTaUMM OPYrov NpOAYKUUKW, B KOTOPOWN
MoryT 6bITb NpumeHeHbl US800, Heobxoaumo ykasaTtb ucnonHeHne 3b,
YCnoBHbIN AnameTp n ncnonHexHue YMP, anuHy (ot 5 go 500 m) kaxgoro
M3 [OBYyX BbICOKOYMACTOTHbIX Kabenenm PK-50-2-11 Ha kaHam, Tumn
BbIXOOHbIX CUrHaNoB, HEOOXOAMMOCTb 1 BUA MOBEPKN.

Mpumep 3anuncn USB800 npu 3akase unu B JOKYMEHTauUuu Apyrown
NPOAYKLMN:
us800 - XX = XXX/XXX - X- XXX/xxx - A - x US800.421364.001TY

WcnonHeHne 3b: J
cM. npunoxexve b
HacTosLLEero pykoBoACcTBa

KomnnekTtauusa YINP
kaHana 1/ kaHana 2:
npu HannM4nm ykasbiBaeTcsa
yCJ'IOBHbII7I npoxoa B MM.

Martepuan YIP:

G — HepxaBetoLasa ctanb (12X18H10T);
CT20 — ctanb CT20 (4epHasi cTanb)

OnvHa BY kabensa ot 36 po YNIP: ———

kaHana 1/ kaHana 2
yKa3blBaeTCcAa B MeTpax

OnuusA: Apxus + yackl pean. BpemeHU
Tun uHTepdpeinca - RS-485

Hanuune noBepku:
N — ana HekoMmepYecknx namepeHunin (6es knema rocrnoseputens);

P - noBepkKa KaHana namepeHna UMMTaumMoHHbIM MEeTO0M;,

R — noBepka kaHana 1usMepeH1st Ha pacxogoMepHON YCTaHOBKe Mo aTa-
NIOHHOMY PacX04OMEPY-CHETUMKY.

JononHutensHble onunu:

Onuus (npu Heo6xoanMoOCTN):

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

cM. npunoxexue M

Onuus (npu Heo6Xx0ANMOCTHN): ANCKPETHLIN BbIXOA,

Z (Odo3snpoBaHue)

Z (OucKkpeTHbIN BbIXoA NOHMXKEHUA pacxoaa), cM. npunoxenns 3,14
1 Ap. onumu no 3akaay.




Mpymepsb!:

Pacxogomep - cuetumk US800 - 21 - 000/000 - 025/030 - A - P
- C ABYMSA KaHanamu namepeHus pacxoga, YIP He noctaBnsawTcs, Ha
KakObI KaHan M3MepeHUs NoCTaBNAETCsl KOMIMIEKT MOHTaXHbIX YacTen
1 koMmnnekT gatdunkos MN3l1, annHa coeanHUTenbHoOro kabens 2x25 m Ha
1-n kaHan wu 2x30 M Ha 2-1 KaHan, C 4YacTOTHbIMW/MMMYNbCHBIMU
BbIxogamu, C yHkuuen apxmBupoBaHusa (MHTepdenc RS485),
NOBEPEHHbIV UMUTALMOHHBIM CITIOCOOOM.

Pacxogomep - cuetumk US800 - 33 - 100 - 010 - A - P -
OfHOKaHanbHbI C AByxnyyeBbiM YIP, Ha TpybonpoBog YCNOBHbLIM
anameTtpom 100 MM, AnuHa coeguHuTenbHoro kabens 2 x 2 x 10 m, ¢
YaCTOTHBIM/MMMYbCHBIM N TOKOBbIM BbIXOO4aMW, C yHKUMEN
apxmBupoBaHust (MHTepdenic RS485), MoOBEpeHHbIN MMUTALMOHHBIM
crnocobom.

B cBs3n c nocTosiHHOM paboTon Haj ycoBepLUeHCTBOBaAHMEM
US800 BO3MOXHbI OTNIMYUA OT HACTOsILLEro pPyKOBOACTBA, He
BIUAOLLME HA METPOJIOrMYeCKUe XapaKTePUCTUKM.



1. ONMMMCAHVE N PABOTA

1.1 HasHauyeHue

1.1.1 Pacxogomep-cyeTumk Xumakoctun ynbTpassykoson US800
npegHasHadyeH Ond uM3MepeHuss cpegHero obbemHoro pacxoga (B
AanbHenweM pacxofa) n obbema X1MOKOCTEN, NPOTeKaoWmMx B OQHOM
nnu AByx HanopHbix Tpybonposogax. US800 namepset pacxoq n oobem
XKMOKOCTEW, CBOWCTBA M TEYEHME KOTOPbIX B TPyOONPOBOAE C YCNOBHbLIM
OnameTpom oT 15 ao 2000 MM COOTBETCTBYIOT YCIOBUSAM:

* yucno PerHonbaca He Hke 5000;

* MakcumarbHasi CKOpoCTb He bonee 12 M/c;

" OSIHOE 3anonHeHve TpybGonpoBoAa XUAKOCTbIO;

= Temnepartypa ot 0 go +150 °C;

» cogepxaHue razoobpasHbIxX 1 TBepAbIX BellecTs He 6onee 1%
oT obbema.

1.1.2 US800 BbInyckaeTcsi B UCMONTHEHUAX:

= C KaHaroMm u3mepeHus pacxoga no ogHonyyesomy YIP;

* C [OByMA KaHanamu uM3MepeHus pacxoga no  OByMm
oaHony4yesbiM YIP;

= C KaHarioM u3mepeHus pacxoga no asyxnydesomy YTP.

KaHanbl un3MepeHus pacxofa ranbBaHWYeCcKU pasgeneHbl oT
nepBuMYHbIX NpeobpasoBaTenen, Mexgy coboi, a Takke OT ApYrux
uenew, n paboTatoT NnapannensHO He3aBMCMMO APYr OT Apyra.

US800 MoxeT Mcnonb3oBaTbCs Ha NpeanpuaTusX BCex oTpacrien
NMPOMBILLITEHHOCTM KaK CPEACTBO M3MepeHus pacxoga u obbema no
opHOMY unu asym Tpybonposogam:

" rops4en, XOrnoaHOW, B TOM YMCne NUTbEBOW BOAbI;

" MPOMBILLSIEHHBLIX U ObITOBLIX CTOKOB;

"  arpeccuBHbIX XWAOKOCTEW (KUCMOT, Lienoven u T.n.), MasyTa,
mMacen;

" KMOKMX NULLEBBLIX NPOAYKTOB, KPOME ra3vpoBaHHbLIX HAMWUTKOB;

* OO ApPYron >XUOKOCTW, OTBEYaloLen NpuMBEAEHHbIM Bbille
yCroBUSAM.



1.1.3 US800 nosBonsieT u3MepATb pacxog M obbem npu
peBEpPCUPOBaHNM MNOTOKA XWMAOKOCTM B TpybonpoBoae C pexumamu
9HEeproHe3aBUCUMOro cyeTyMKa obbema:

= 10 MOoAynio;

*  CYy4YeToOM 3Haka;

"  TONbKO B OQHOM HanpasneHuu.

1.4 US800 moxeT nepepaBaTtb MHGPOPMaLuilo 006 M3MEpPeHHbIX
pacxogax u obbemax BHELUHUM YCTPONCTBaM B BUAE:

" YHUPUUMPOBAHHBLIX CUrHANOB CUIbl NOCTOSIHHOIO TOKa

4-20MA (ranbB. pa3Bs3);

*  YaCTOTHO/MMMYMbCHbIX CUrHANoOB (ranbLB. Pa3Bss.);

"  UMdPOBbLIX curHanos craHgapta RS485 (ranbs. pa3ssa).

1.1.5 US800 mMoxeT MpUMEHSITLCH B COCTaBe aBTOMaTU4EeCKUX
CUCTEM [03UPOBaHUA N perynupoBaHus pacxoga.

1.1.6 US800 senseTcs:

" O METPOMOrM4eckUM CBOWCTBAM — CPeACTBOM U3MEPEHUS, B
crnydae  UCMNorb30BaHWUA  ero B cdepax rocygapcTBEHHOro
perynupoBaHuns obecneyeHns equHCTBa N3MePEHW;

" 10 pexvmy paboTbl — HENPEPLIBHOIO pexvma paboTbi;

" Mo CBA3W MexXOy KaHanamm U3MepeHus, BXOOHbIMU U
BbIXOOHbIMW CUrHanamm — ¢ ranbBaHUYECKON Pa3BSA3KON.

1.1.7 OnekTpoHHbIn 6nok US800 cooTBeTCTBYET:

= rpynne wucnonHeHua B4 B cooteBetcTtBuM ¢ NTOCT 12997 no
YCTOMYMBOCTM K  BO3OEUCTBMIO  TemnepaTypbl W BMA@XHOCTU
OKpY>XatoLLero Bo3ayxa;

= rpynne wucnonHeHua P1 B cootBetctBuM ¢ NOCT 12997 no
YCTOMYMBOCTU K BO3OENCTBUIO aTMOCHEPHOro JaBneHus;

* rpynne ucnonHeHus L3 B cooteBetctBuM ¢ TOCT 12997 no
YCTOMYMBOCTU K MEXaHNYECKNM BO3AENCTBUAM,;

= cTenexu 3awutbl IP65 B cootBeTcTBUM ¢ TOCT 14254-96 ot
MPOHMKHOBEHMWS BHYTPb 060M0YKM TBEpAbIX TEN M BOAbI.

1.1.8 YTP US800 paboTocnocobeH:

* npu Temnepatype usmepsiemon cpeabl ot 0 go +150 °C un npu
N3MeHeHU TemnepaTtypbl OokpyxatoLien cpedbl ot -40 go +60 °C npu
YCINOBUMN HE 3aMep3aHUs U3MEPAEMON XUOKOCTH;

* npu pabovem faBreHun unsmepsiemon cpegbl go 1,6 Mla,
Ansa cneyyanbHbIX UCMONHEHUN A0 2,5, 4, 6,3 MlMa;



" Npu BO3AEWCTBUM MEXaHUYECKUX Harpysok no rpynne
ucnonHeHua N3 TOCT 12997.

YIP cootBeTcTBYeT cTeneHn 3awutbl IP67 B cooTBeTcTBUM C
FOCT 14254-96 OT NPOHWKHOBEHUSI BHYTPb 0OOMOYKM TBEPAbIX TEN u
Boabl. lMpu yctaHoBke YIP B 3anuBaemble KOMoAubl, UCMOMHEHWEe
ynbTpasBykoBbiX Aatymkos (M3I1) OOMKHO COOTBETCTBOBATL CTEMNEHU
3awuThl IP68.

1.1.9 Mo npuHumny pgencteua US800 HeuyBcTBUTENEH K
WMHAYCTPpUarnbHbIM pagnonoMexam U He co3gaeT MoMex C YPOBHEM,
ykasaHHbIM B «OO6LLECOI03HbIX HOPMaXx AONycKaeMbIX MHAYCTpUanbHbIX
nomex. Hopmbl 1-95-9-93». CootBetcTByeT TpeboBaHusam [OCT
P 51649-2000, NOCT P 51522-99.

1.2 TexHu4eckune xapakTepucTukn

1.2.1 US800 wu3mepsieT cpeaHMn OOBEMHLIA pacxond BoAbl
(kMakocTW) B 3aBUCUMOCTM OT AMameTpa YCrOBHOro npoxoda (ganee -
[y) TpybonpoBoaa B coOTBETCTBUM C Tabnuuen 1.

1.2.2 Tlpegensl  oTHOcUTENbHLIX norpewHocten 36 US800
ykasaHbl B Tabnvue 2.

Tabnuua 2
OTHocUTenbHas norpewHocTb, %

npu nsmepeHnu npu npu npu BpemMeHu
BpeMeHun npe06pa303aHMM npeoGpasoBaHM n3mepeHun Hapa60TKI/I
pacnpocTpaHeHua pacxoga B | n pacxona B n obbema
yNbTPa3BYKOBbIX YacToTHbIW/MMNynbC | aHanorosbii
MMnNynbcoB n HbIN cuUrHan curHan
pacxoga

+04 +0,1 04 0,5 0,1

1.2.3 [Tlpegenbl  oTHocuTenbHbIX  norpewHoctern  US800,
MOBEPEHHbIX Ha MNOBEPOYHOW  pPacxXO4OMepHOM yCTaHOBKE B
COOTBETCTBMM C  OOKYMEHTOM «PacxogoMep-CHeTumK  >XMOKOCTU
yNbTPasByKOBOW US800. PykosoacTtso no akcnnyarauuu

US800.421364.001P3. YacTb 2», ykasaHbl B Tabnuue 3.
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Tabnuua 3

OTHOCcUTenbHas norpewHoOCTb Npu

usmepeHumn, %

OuameTp ycrnoBHoro pacxoaa Mo J pacxoaa obbema
ﬂ:c?xn:agH NPOXOAa, MM: MHOMKaTOPY no no
P A 1 ucnonHexne YIP " TOKOBOM nHaukar
4acTOTHOMY y o
BbIXOAY BbIXO4Y Py
15-150 opgHony4yeBoMn +1,5 +2,0 +1,5
Qmin - QP o
100-150 pgByxny4yesomn +1,0 +1,5 +1,0
15-150 opgHony4yeBoMn +1,0 +1,0 +1,0
QP - Qmax <
100 -150 gByxny4yeson +0,5 +1,0 +0,5
1.2.4 Tpegensl oTHocuTenNbHLIX norpewHocten US800, nose-

PEHHbIX UMUTALUOHHBIM METOAOM B COOTBETCTBUM C JOKYyMEHTOM «Pac-
XoOoMep-cHeTUYUK Kuakoctn ynbTpassykoson US800.PykoBoacTtso no

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

Ta6nuua 4

OTHOCcUTenbHas norpewHoOCTb Npu

usmepenumn, %

[IMameTp ycroBHOro pacxoga no | pacxoga | obvema
}J.:c?xn:a;m NPOXOAa, MM: MHOMKaTOPY no no
p O 1 cnonHeHue YTP 17 TOKOBOM | MHAOMKAT
YaCTOTHOMY y opy
BbIXOAY BbIXOAY
aQ Q 32-200 opHony4eson +3,0 +3,0 + 3,0
min = =P 17100-200  aByxmy4esoi +20 +2,0 +2,0
32-200  opgHony4eBow +2,0 +2,0 +2,0
QP - Qmax o
100-200 pgByxnyyeBomn +1,5 +2,0 +1,5

1.2.5 MNpepenbl oTHocuTenbHbIX norpewHocTern US800 ¢ ncnonb-
30BaHMeM B kayecTtBe YIP yyacTka genctBytowlero Tpybonposoga wu
NMOBEPEHHbIX B COOTBETCTBMM C [OOKYMEHTOM «PacxogoMep-cHeTyunk
Xupkoctn ynbTpa3sykoBor US800. PykoBoacTBO no akcnnyatauuu
US800.421364.001P3. YacTtb3», ykasaHbl B Tabnuue 5.




Tabnuua 5

OTHOCUTeNbHasi MNOrpelwHoCcTb Npu
usmepeHun, %
[IMameTp yCroBHOro pacxoga no | pacxoga no | obvema
OnanasoH npoXxona, MM 1 nHaukaTopy TOKOBOMY no
pacxona nenonHenme YrP " BbIXOA4yY MHOUKATO
YacTOTHOMY py
BbIXO4Y
Q Q > 200 ogHony4yesoun +2,0 +2,5 +2,0
mn " EP 1S 200 peyxnydesoit +1,5 +2,0 +1,5
Q-Q > 200 ogHony4yesoun +1,5 +2,0 +1,5
P Hmax 175200 asyxny4esoit +0,75 +1,5 +0,75

1.2.6 VameHeHne HanpsikeHus nutaHus oT 187 go 242 B He
oKasblBaeT BNMAHUSA Ha MeTpornorudeckne xapakrepuctukn US800.

1.2.7 NameHeHne  TemnepaTypbl  OKpyXatoLero BO3ayxa
or +5 po +50 °C He okasbiBaeT BMUAHWS HA MeTpONornyeckue
xapaktepuctukmn US800.

1.2.8 Bospgeiicteue BHELLHero MarHuTHoro nons
HanpsbkeHHocTbio 400 A/M 1 yacTtoTor 50 Ny He okasbiBaeT BAUSHUSA Ha
MeTponoruyeckme xapakrepuctukun US800.

1.2.9 OnekTpoHHbIi 6nok US800 B wucnonmHeHunm c 4Yacamu
peanbHOro BpeMeHW BedeT yyeT npolwleawero 4yepes Tpybonposop
obbema B SHepProHe3aBMCUMbIX apXuBax:

*  yacoBOM — rnybuHor 0o 2976 cpegHeYacoBbIX 3HAYEHWUI;

®  CYTOYHOM — rny6uHomn 0o 120 cpeaHeCYTOYHbIX 3HAYEHW;

" MecA4YHOM — rny6uHon o 190 cpeaHeMECSYHbIX 3HAYEHWN.

1.210 Onektpudeckoe nutaHe US800 ocywecTensercs
nepemMeHHbIM ogHOMa3HbLIM TOKOM C HOMUHarbHbIM HanpsbkeHnem 220
B, wactoTon (50 £ 1) 'y M KOIPDULMEHTOM BbICLLMX FAPMOHUK A0 5%.
OTknoHeHust No HanpsbkeHuto He 6onee nntoc 22 B u muHyc 33 B.

1.2.11 MakcumanbHas MOLLHOCTb, NnoTpebrnsiemas oT ceTu, He
npesbiwaeT 5 BT.

1.2.12 US800 coxpaHsieT UHopMaLMIo Npu OTKIHOYEHUN
nUTaHus.

1.2.13 Bugpbl curHanos anekTpoHHoro 6noka US800, npegenbl ux
N3MeHeHNs1, Harpyska npuBeaeHbl B Tabnvue 6.




Tabnuua 6

Harpyska, KonMHeCTBO
B 3aBMCUMO-
Bupg curHana Mpenent!, KOMMYTUPYeMbIf ety oT uc-
AnanasoH 3aMeHeHusA
curHan noNMHeHuA
3b
BbixogHo# aHanoro- 12)
BbIli CUJIOM NOCTOSAAH- 4 —20 MA 8o 0, 5 kOm
HOro TOKa (ranbB.
pa3Bsi3aHHbIN)
Umax — 5 B nocT. ToKa;
BbixogHow yacToT- -
HbIN /AMMH NbCHbIN frax = 1000 T HE MeHee
y (Bec umnynbca ot 100 OMm 1(2)

(ranbs.
pa3BfA3aHHbIN)

0.0001 pgo 65535
n/vmn)

MocnepoBaTenbHbLIN
umcpoBomn MHTEp-
cdenic RS485 (ranbs.
pa3BsA3aHHbIN)

CkopocTb nepegauu:
o1 600 no 115200 6o
PaccTosiHne 0o1200 m

He meHee 100
OM; Konu4ecTBo
YCTPOWCTB B CETU
no 255

MocnepoBaTenbHbLIN
umcpoBomn MHTEp-
ceric RS232

CkopocTb nepegauu:
o1 600 no 115200 6o
PacctosHne go 15 m

KOMNMYecTBO
ycTponcTs 1

1.2.14 3nekTpuyeckoe CoOnpoTUBNEHUE U3OMALMM MeXOY Lenamu
MeXay M30nMpoBaHHbIMU
3NEKTPUYECKMMU LIENSMU U MEXAY 3TUMK LiensiMn 1 obLmmMm npoBogoM

nuTanns n obwum nposogom 3B US800,

Ob He meHee:

= 20 MOM npwu TemnepaTtype okpyxatowero sozgyxa (20 £ 2) °C
n oTHocutenbHon BnaxHocth ot 30 go 80 %.
= 5 MOwMm npu Temnepatype 50 °C 1 OTHOCUTENLHOW BNaXHOCTU

o1 30 go 80 %.

1.2.15 CpepHsia HapaboTka Ha OTKa3 C y4eTOM TEXHUYEeCcKoro ob-
CNy>XUBaHWS, perraMeHTUPOBaHHOrO PYKOBOACTBOM MO 3KCnnyaTauuu
coctaBnseT He MeHee 50000 Yacos Npu HOpMaribHbLIX YCNOBUSIX.

US800 oTHOCWUTCS K BOCCTaHaBNMBAEMbIM, PEMOHTUPYEMbIM,

MHOFO(byH KUMOHaInbHbIM

N3aenuam.

CpegHee

paboTocnocobHOro coctosiHus He Gonee 1,5 Yacos.

BOCCTaHOBI1EHNE




1. 2.16 CpeaHuw cpok cnyxobl US800 He meHee 12 nerT.

1.2.17 O6wwuin Bua, rabapuTHble M YCTAHOBOYHbIE pa3Mepbl
US800 npuBeaeHsbl B NpunoxeHun A.
1.2.18 Macca 3b US800 He npeBbiwaeT 1,5 «kr.
Maccel YTP, B 3aBUCMMOCTM OT AuameTpa YCNoBHOro npoxoaa

[y, npuBeaeHbl B Tabnuue 7.

Tabnuua 7

Oy, Mm 151 25 32 40 50 65 80 | 100 | 150 | 200
Macca,kr | 1,2 28 | 45 | 5,2 8 8 12 16 29 36

Oy, Mm 250 | 300 ] 350 | 400 ] 500 | 600 | 700 | 800 | 900 | 1000
Macca, kr | 38 | 45 52 70 | 112 | 162 | 250 | 400 | 500 | 700

1.2.19 Komnnekt noctaeskn US800 ykasaH B Tabnuue 8.

Tabnuua 8

HaumeHoBaHune

KonnyectBo B 3aBu-
CUMOCTW OT Wucron-
HeHusa Ob un YIP

Mpumeyanue

OnekTpoHHbIN 6nok US800

OpaHokaHanbHbIN;
OBYXKaHarnbHbI;
OBYXITy4YEBOW.

YTP chnaHueBbin (N0 3akasy
- B cbope C OTBETHbIMU
pnaHuamm 1 Kpenexom)
nmoéo 6eccnaHueBbIn,
OTTOPLOBaHHbLIN NOA CBapKy

1(2)

OpHonyuyeBow /
OBYXIy4eBoW




MpoaomkeHune Tabnuubl 8

Komnnekt
Nbe303MeKTPUIECKMX
npeobpasoBaTtenen c
NapoHNTOBbLIMMN
npoknagkamu

B

1(2)

KoMNneKkT MOHTaXHbIX
yacten (KMY-800)

2(4)

Ecnun B 3akase
otcytcteyet YIP

JkcnnyaTaluoHHas
JOKYMEHTaLus B COCTaBe:
PYKOBOZACTBO MO
aKkcnnyartauuu
US800.421364.001P3
nacnopt
US800.421364.00111C

Mpun rpynnosou
nocraeke P3
nocraenseTcs n3

pacyeta 1 ak3emnnsap
Ha gecaTtb US800.

Bblcoko4acTOTHbI  Kabenb
PK-50-2-11 ¢ BOMHOBbLIM
conpoTtueneHnem 50 Om

OnuHa on penenaetca
3aKas3om




1.3 YcTpoiictBo n pabota

1.3.1 MNpuHumn pabotsl US800

US800 wu3mepsieT pacxod Ha OCHOBE W3MEPEeHUs BpPeMEHU
pacnpoCTpaHeHUs UMMYNbCOB YMbTPa3BYKOBOro korebaHusi 4vepes
ABuraroLLyocs XWOKOCTb. PasHocTb mMexay BpemMeHamu
pacnpoCTpaHeHUs YyNbTPa3BYKOBbIX UMMYMbCOB B MPAMOM UM 0GpaTHOM
HanpaBieHNsIX OTHOCUTENbHO ABWKEHUS XWUAKOCTWU MpornopunoHanbHa
CKOpPOCTU ee noToka.

Bos3byxaeHve ynbTpasByKoBbIX konebaHui  ocyliecTBnsieTcs
Nnbe3oanekTpuyeckumm  npeobpasoeatensmu  (ganee —  T3M),
pacnonaraemMbix Ha y4yacTke TpybonpoBoga, B KOTOPOM MPOU3BOAMTCHA
n3MepeHne pacxoga xugkoctu. B 3aBucumocTn ot yctaHosku 13l
OTHOCUTESNBLHO CeYeHUs MOTOoKa, CKOPOCTb NocnegHero namepseTcs no
ABYM UNu OQHOMY Iyd4aM yrbTpa3BYKOBbIX KOleGaHuin.

MpuHUMN paboTbl NOSCHAETCA Ha PUCYHKE 1.

YyacTtok TpybonpoBoga c [13l1, ycTaHOBMNEHHbIMM Ha ero
AvameTpanbHO MPOTUBOMONOXHBLIX CTOpPOHax, obpasyeT MNepBUYHbIN
ynbTpa3BykoBoW npeobpasoBaTenb pacxoda (manee — VYIMP). B
ogHonyyesoMm  YIP  ycraHaBnuBaiotca asa  [13I1,  koTopble
pasMeLlalTCs Ha OCWU MPOXOAsLWen 4Yepesd AnameTp MnonepeyHoro
cedeHuna YIP. Osyxnydeson YIP cogepxuT ase napsl NM3I1, koTopble
pas3MeLleHbl Ha OcsX napannenbHbIX ApYyr Apyry Y NPOXoAsLwux vyepes
paBHble xopAdbl nonepeyHoro cedeHus. Ocu  yctaHosku 13l
pacnonaratoTca nog yrnom kK ocu YIMNP unu coBnagatoT ¢ Heto (TONbKO B
opHony4desom YTP).

[BWKeHne XUOKOCTU BbI3blBAET U3MEHEHWE BpPEMEHU MOMHOro
pacnpocTpaHeHNs yNbTPasByKOBbIX CUrHAMNoOB No NOTOKY U NPOTUB HEro.
CKopoCTb pacnpoCcTpaHeHUst ynbTPa3ByKOBOIO UMMyNbCa B XUAKOCTW,
3anonHswowen Tpybonposoa, npeactaBnseT cobon CymMMy CKOpocTeWn
ynbTpasByka B HEMNOOBWXHOM XXMOKOCTU N CKOPOCTU NOTOKa »Xuakoctn V
B MpOeKuMM Ha paccmaTpuBaeMoe HarnpasneHue pacrnpocTpaHeHus
ynbTpassyka. Takum obGpas3om, BpeMsi pacrnpoCTpaHeHus yrbTpasByka
Mo NOTOKY U NPOTUB HEro onpeaensieTca B COOTBETCTBUM C (bopmyramMu

(1) n(2):



nan1

/" usnyyamenb/nNpueMHUK

) C1=C0+Vcosu

"4
Q:
J
C2=C0-Vcosu / /
nan2
npueMHuK/usny4amens
PucyHok 1
L —L L
fonta a , (1)
Cy Cy+V-cos(a)
L —L L
= a a 2)

+ >
G Cy—V -cos(a)

rae t;, t, - BpemMsi pacnpocTpaHeHust ynbTpasByKOBOrO MMMyrbca
Mo NOTOKY M NPOTUB NOTOKA;

L, - onviHa aKTUBHOWM YacTh aKyCTUYECKOro KaHana;

L, - pacctosiHue mexay membpaHamu M3MT;

Co - CKOPOCTb yNbTpasByka B HEMNOABWXHON BOAE;

V - CKOpOCTb [OBWXEHUSI BOAbl B TPyOONpoBoaE;

o - Yron B COOTBETCTBUM C PUCYHKOM 1.



YCTponcTBO, cogepxaliee aneKTpoHHbIE Y3rbl (POPMUPOBaAHNUS U
npeobpa3oBaHns yNbTPa3ByKOBbIX MMMYIbCOB, BbIMMCIIEHUS pacxoaa,
obbema 1 BblBOAA Ha OCHOBE W3MEPEHHbIX BPEMEH PacnpoCTpaHeHUs
ynbTpa3ByKOBbIX MMMNYNbCOB, 06pa3yeT BTOPUYHbIN Npeobpa3oBaTernb —
9MNeKTpoHHbIN ~ 6nok  (3B). Bbluucnenve pacxogpa Q B Ob
ocyuiectengaeTcsa no popmynam (3) u (4) ¢ yyetom copmyn (1) n (2):

_(t-t)-Cy 3)
2L, -cos(a)’
Q:7t-D2-K (t,-t,)-Cs (4)

>< H
4 2-L, -cos(a)

rae D — BHyTpeHHun guametp YTP B 3oHe yctaHosku M3 1 n
nan 2;
K- koathuUMeHT KoppeKumKn, paccyMTbiBaeMbln B
3aBMCMMOCTM OT rMAPOAUHAMUYECKMX CBONCTB XUOKOCTU N XapakTepa
ee notoka B YI1P.

Ona vcknioYeHns BNUSIHUSA M3MEHEHUS CKOPOCTU yrbTpasByka B
XKMOKOCTU OT TemnepaTypbl, B Npubope yunuTbiBaeTcA akTnyeckas
CKOpPOCTb ynbTpasByka, paccyuTaHHas no dopmyne (5), KoTopas
ABMNSIETCA XOPOLUMM NpubnmkeHnem cdopmMynbl (6).

2
2ot (5)
L4

2
C§=[2'Lﬂj, (6)

L+t




1.3.2 Ycrponctso US800

1.3.2.1  YIP, un3roToBneHHbIn B  3aBOACKMX  YCMOBMSIX,
npeacraBnsieT cobon OTpe3ok TpyObl M3 Hepxasellen wnu
KMCIOTOCTOMKOM CTanu, K Topuam KOTopow (B criyyae ¢ dnaHueBbiM
ncrnonHeHnem) npusapeHsl Asa cdnaHua no FOCT 12815-80. B cnyvae
G6eccnaHueBoro wucnonHeHnss YTMP, KoHubl TpyObl TopuylTCA nog
cBapky. B cpeagHen 3oHe TpyObl npuBapeHbl Aepxartenu. [epxartenu
cnyxat Aana ycrtaHoBkn [13I1, KoTopble ycTaHaBnMBalwTCA C
NMapoOHUTOBBLIMW NPOKNaAKamn U (OUKCUPYIOTCA B AepXaTensx ramkamu.

1.3.2.2 KoHcTpykTB  BTOpUYHOro npeobpasosatens Ob
npeacrtaenser cobon  nNpuBOPHbLIA KOpnNyc M3 nnactMaccbl Ans
HaCTEHHOro MOHTaxa. B HwxHenm 4acTu Kopryca pacrnonoXeHbl
pasbembl Ans  MNOAKMHOYEHUS MUTaHus, nan npu nomoLn
BbICOKOYACTOTHbIX kabenew n BXxo4oB ApYrnx NpMbopoB Unu YCTPOWCTB,
MPUHMMAIOLLMX aHaroroBble, 4acTOTHble, UMdpoBble curHanbl 3b.
JlnueBas naHenb 3B 3aliuvuieHa NPO3payHON KPbILIKOMW, Kpensencs
YeTbIPbMSsI BUHTaMM K KOPMycy Yepes ynnoTHEHME.




Ha nuueson naHenu Ob pacnonoxeHsbl:
* (pyHKUMOHAmNbHas KnaBuaTypa M3 YeTblpeX KHOMOK «=»,

«BBO[O», «1'», «CBPOCy»;

»  [AeBATMPaspagHbIA LMpoBOM UHANKATOP;

* [OBa eOuHU4YHbIX cBeToamMoaHblX wuHaukatopa  «HOPMAY,
«OTKA3».

PasmelleHne yHkuuoHanbHblX y3nos 3B BHyTpuM koprnyca
BbINOMHEHO MO MraTHO-ModynbHOMY npuHUMny. CoeauHeHue mexay
nnataMmu, ABNAKWUMUCA (YHKLUMOHANBHO 3aKOHYEHHbIMK y3riamu OB,
OCYLLIECTBNSAETCA 4epes3 Kpocc-nnaty. Ha kpocc-nnaTy npu nomom
pas3beMHbIX COeJUHEHUIN yCTaHaBNNBalTCS:

= aHanorosble NnaThbl;

*  MUKpOMpoLEeccopHas nnara;

dyHKkumoHanbHasa cxema US800 npusegeHa Ha puCyHke 2.

AHanoroBas nnarta obecneynBaet:

* ranbBaHWYecky pa3asky [13I1 oT nsmeputenbHOW YacTu
KaHana nsmepeHus;

" OCbIIKY MOLLHbIX MMMYMbCOB 4epe3 KaberbHyl NUHUIO C
BOIMHOBbLIM conpoTtueneHvem 50 Om Ha M3TT;
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MukponpoueccopHas nnarta

v

BAnekmpoHHbIl 610K

Kpocc-nnata

vy oy

Mutauue YacToTHbIN YacToTHbIN RS-485
220B, 50y (MMNYNbCHBLIA) (MMNYALCHLIA)
Bbixog / Bbixog I/
PucyHok 2

* npvemMm (ycuneHve U OETEKTMPOBaHWe) cnabblX CUrHamnoeB OT
nart,

* JIOTMYEeCcKoe COrfacoBaHWe BpeMeHHbIX MPOLIECCOB MOChINKM 1
npuema MMMynbCoB;

" aBTOMAaTUYECKyl0 pPerynupoBky Ko3(ULMEHTA YCUIEHUS
NpYeMHVKa B 3aBUCMMOCTM OT YPOBHSI CUrHana, NocTynarowero Ha ero
BXOf;



"  yBenuyeHue paspeLleHns Orfsi TOYHOro M3MepeHUs BpeMeH
pacnpocTpaHeHus ynbTpa3ByKOBbIX UMMYbCOB.

MukponpoueccopHasa nnaTa:

* ynpaBngeT npoLeccoM nornepeMeHHoro 30HANPOBaHNS NOTokKa
XNOKOCTW YrbTpa3ByKOBbIMU UMMYyNbCamu;

"  BblYUCMISET 3HAYEHUSA U3MePSEMbIX NapamMeTpoB;

= obecneymBaeT BBOA NpPOrpaMMuMpyeMbIX MapameTpoB C
KnaBuaTypbl U BbIBO MHpOPMaLUKN Ha MHOMKATOP;

= hopmupyet BbIXOOHbIE aHarnoroBsble curHanbl
NponopLMoHanbHble pacxo4am B KaXOOM KaHane n3mMepeHus;

= obecneymBaeT cBsA3b No ceTn RS485;

" MPOBOAMT NEPUOANYECKYHD CaMOONArHOCTUKY.

Kpocc - nnaTta obecneymBaer:

* HeobXoOMMble HANPSKEHUS NUTAHUS;

*  (hopmupoBaHmne BbIXOAHbLIX YACTOTHO/MMMYNbCHBIX CUrHAMOB.

1.3.3 OpraHunsaumsa cuctembl pabotel ¢ US800

1.3.3.1 US800 nmeet aBa pexmma (pyHKLUOHMPOBAHUS:
" pexum paboThbl;

" pEeXUM NPorpamMmmMUPOBaHMS.

1.3.3.2 B pexvme paboTbl BbINOMHATCA criegytoLme yHKUNK:

"  M3MepeHue TeKyLLero cpegHero o6bLEMHOro pacxoga u
HakonneHve oobema B CHETUMKAX XUAKOCTM MO KaXJ0MY U3 KaHaroB.;

*  OTOOpaxeHue TeKyLLUX pacxogoB, CHETYMKOB 0O6beMa U
BpeMeHn HapaboTkn Ha LMPOBOM MHAMKATOPE MO MHULMATMBE
nonb3oBaTens — onepaTtuBHOE yrnpasneHve nHankaumnen
ocyuecTBnsaeTcs nocpeactsoM kKHomnkn « PEXKMy;

* curHanusaums paboTocnocoBHOro COCTOSHUS U BO3HUKAKOLLNX
cb0oeB Mo KaXQoMy M3 KaHanoB U3MEePEHUst Ha CBETOAMOOHbIX
nHaukaTopax;

* npuemal/nepegayn nHgpopmaumm no RS485;

= aBTOMaTuyeckas KOMNeHcauus CMeLLEeHNs Hyns kaHana
N3MepeHns No MHMUMaTMBe nonb3oBaTens.

1.3.3.3 Pexum nporpamMMmmupoBaHusa CRYXUT Ansg Aoctyna K
nporpaMmMmupyembimM napamMmeTtpam uS800. Mporpammupyemble
napameTpbl  onpegensawnT dyHKunoHnposaHne US800 B pexume
paboTbl, NOITOMY UX HEKOPPEKTHBLIA BBOA MOXET NPUBECTM K OLuMbKam



B M3MEPEHUSX N OTOOPaxKeHUn nHpopmaLmn Ha nHaukaTope, K norepe
cBA3n no RS485.

MporpamMmmupyemble NnapaMeTpbl BKMOYaOT B cebs:

" napamMmeTpbl kaHana usMepeHus — 3agatTcs Ans OTAENbHOro
KaHana;

* cucTeMHble napameTpbl — 3agatoTca ana US800 B uenom.

B pexume nporpammumpoBaHWs He MNpPOM3BOOATCA U3MEPEHUs
pacxoga v obbema npu AenCTBYIOLUNX (YHKLUUSX U3MEPEHUS BPEMEH {4
nt, (popmynel 1, 2 nyHkta 1.3.1), pasHuLbl BPEeMeH MPOXOXOEHUS
Aty = to - £y (dopmynbl 3,4).

1.4 CpencTtea U3MEPEHUIN, MHCTPYMEHTbLI U NPUHAANEXHOCTU

1.4.1 [Ona TexHW4Yeckoro OCBUAETENbCTBOBAHMWS, BbINOMHEHUSA
paboT no TexHuveckomy obcnyxmsanmio US800 [omkHbI NPUMEHATLCS
cnepylouime TeEXHUYECKMe CpeacTaa:

= yCTaHOBKa [ONA TMPOBEPKU  SrEKTPUYECKON  MPOYHOCTU
usonaAuuM C ucnbiTatenbHbIM  HanpsbkeHnem ot 0,1 pgo 1,5 kB
cvHycouaanbHon dopmbl, Yactotor 50 My, MowHocTL0 He MeHee 0,1
KBA C NOrpeLHoCcTbi0 YCTAHOBKM WCMNbITATENbHOMO HanpsiKeHus He
6onee 10%;

= MEroMMeTp C BEPXHUM npenerioMm U3MepeHus He MeHee
100 MOM, HomuHanbHbIM HanpsbkeHvem 100 B u  ocHoBHoW
norpeLuHocTbio He 6onee 30 %;

" Y4acTOTOMEpP 3NIEKTPOHHO-CHETHbLIN  C BEpPXHUM Mpeaenom
namepeHust 5 MMy ¢ 0CHOBHOW NorpellHocTbio B Npegenax + 0,1 %;

= BOMbTMETP YHMBEPCANbHbIA  C [ManasoHOM U3MEPEeHUn
0 - 250 B ¢ ocHoBHOM norpeluHocTbio B Nnpegenax = 0,1%.

1.4.2 [Ina BbINONHEHUs paboT, CBA3AHHbLIX C WU3rOTOBIIEHWEM
YTMNP Ha TpybonpoBoge (npu otcytcTBum rotosoro YIP B koMmnnekte
US800) [omKHbI MPUMEHSITLCA cneayolme TEXHUYECKUe cpeacTsa U
npucnocotneHus:

= wraHreHuupkyns WL -111400-0,1 TOCT 166-89;

= pynetka 3MNK2-10AHT-1 TOCT 7502-89 c ueHon geneHus 1
MM;

* npucnocobneHve ans npueapku aepxarenen — AC801;

= npucnocobnexve ansa gopabotku aepxatenen — AC802;



* npucnocobneHne Ans  M3MepeHuss 6a3o0BOro  pPaccTOAHUS
mexay M3r — AC803;

* npucnocobrieHve Ona wusMepeHus yrna Haknowa M3 —
ACB805.

1.5 MapkupoBka

1.5.1 Ha kaxabi YT1P, BbllweaLMn n3 npomMsBoacTBa HaHOCATCS:

* Homep TpyObl Ha cnaHue (unu camomn Tpybe) nmo cucteme
NpeanpuUsaTUA-M3roToBUTENS;

" YCMOBHbIN AnameTp Ha onaHLe;

= Mapkep Ha gepxatene nepsoro no notoky Mart;

1.5.2 Ha kaxabih Ob HaHocaTes:

" TOBapHbIA  3HaK WAWM  HaMMEHOBaHWe  NpeanpusaTUs-
N3roToBUTENS;

= Hapgnucb «CaenaHo B Poccuny;

" MCMoSIHEHME aneKkTpoHHoro 6noka US800;

" MOPSAKOBbLIA HOMEpP NO CUCTEME NPeanpUSATUS U3rOTOBUTENS;

" rOA U3roTOBNEHUS;

*  3HaK yTBepXAeHus Tuna cpeacTts uamepenui no MNP 50.2.009
(tombko gns US800, ucnonb3yemblix B cdepax rocygapcTBEHHOMo
perynnpoBaHusi obecnevyeHnsi eqUHCTBA U3MEPEHUIA).

1.6 YnakoBka

1.6.1 Ob US800 ynakoBbiBaeTcs B MOTPeEOUTENbLCKYD Tapy —
YNaKOBOYHbIN SILLMK U3 KApTOHa.

1.6.2 Tpwu oTnpaBneHun xxene3Hoa0pOXHbIM TPaHCMOPTOM Macca
O6pyTTO He Gonee 160 kr, rabapuTHble pa3Mepbl rPy30BbIX MECT He
6onee 1000x1000x1000. TpaHcnopTHas Tapa - gowarTble SILUKMA TUMNoB
[-1, II-1, 11-2 no TOCT 2991-85.



2 NCMNOJIb3OBAHUE MO HASHAYEHUIO

2.1 OkcnnyaTauMoHHble OrpaHnyYeHus

211 US800 COAEPXUT BCTPOEHHble LUenu 3awuTbl OT
nepeHanpskeHun, neperpeeBa M MMNYMbCHbIX MOMeX. BbinonHeHune
TexHnyecknx xapakrepuctuk US800 rapaHTupyetcs npu cobniogeHun
YCNOBUWIN 3KCNnyaTauun, ykasaHHbIX B HACTOSLEM JOKYMEHTE.

He pekomeHaoyetca nutate US800 OT anekTpuyeckon cetu, B
KOTOPON MNPOUCXOOAT 4YacTble KOMMYTauuMu CUMOBbLIX Harpysok unu
MCMONb3YITCA MOLLHblE Npeobpa3oBaTeny YacToThbl.

B wmecte ycraHoBkm OB He ponyckaeTcs  KOHLUEHTpauusi
arpeccuBHbIX MapoB U rasos.

YTMP moryT ycTaHaBnNueBaTbCs B BEPTUKamnbHbIE, TOPU3OHTaNbHbIE
N HaKMoHHble TpPybONpOBOAbI Ha BOCXOASLUMX MOTOKAax, He co3gatoT
rMAPaBNNYECKOro CONPOTUBIEHUSI U HEe TPEOYIOT YCTaHOBKN (DMNbTPOB B
Tpybonposog.

MaBHbIMK ycrnoBuaMKU koppekTHon pabotbl US800 ssnstoTcs
nonHoe 3anonHeHne cedveHns YIP XWOKOCTBIO U JOCTaTOYHO
paBHOMEPHbIA NPOUITb ee NoToKa.

2.1.2 [Insa Toro, 4Tobbl M36exaTb BO3MOXHbLIX OLLMOOK N3MepeHus
n cboeB M3-3a MPUCYTCTBUS TrasOBbIX WNN BO3AYLUHbIX BKIKOYEHWUN,
HeobXx0aMMO cnefoBaTh CrieayoLw M pekoMeH4aunsm:

" Ha O4YeHb [ONWHHbIX TOPM3OHTamnbHbIX  TpybonpoBoaax
yctaHoBky Y[P xenaTenbHO OCYWECTBNATb Ha yyacTke, MMeEoLeM
yron BOCXOXAeHUs (PUCYHOK 3,a);

= [puU nNogaye Unu BbITEKaHUN XUAKOCTU CaMOTEKOM YCTaHOBKY
YTP ocylwecTBnsaTb B 3aHWKEHHOW cekumMn Tpybonposoga (pUCyHOK
3,6);

= un3beratb  ycrtaHoBkm YIMP B  HauBbICUEW  TOuKe
Tpy6onpoBoAHOW Tpacchl (PUCYHOK 3,B);

= He ycraHaBnueatb YIP Ha HucCxodswem  y4vacTke
TpybonpoBoga vMeloLlero cBOOOAHBIN CrMB XUAKOCTM B aTtmocdepy
(pucyHok 3,r);

= un3beratb yctaHoBkM YTP nepep BcacbiBaloLWmMM HAaCOCOM;

= npu ycrtaHoske YTIP nnockoctb 3l  opueHTMpoBaTb
FOPU3OHTANbHO C JONycKaeMblMU OTKINOHEHUAMW (PUCYHOK 3,4).
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2.1.3 BHyTpeHHUIA guameTp TpybonpoBoaa B MecTe yCTaHOBKU He
OOIMKEH oTnuyaTbes 6onee Yyem Ha + 5% OT hakTU4ecKoro BHyTPEHHETO
Ounametpa YI1P.

2.1.4 Hannuyue KoneH, 3aABWXeEK, HaAcoOCOB, AU dY30poB wu
TPOWNHUKOB MOTYT UCKaXaTb MPOUITb TEHYEHUS XNOKOCTU, YTO BNUSIET HA
MorpeLHoCcTs u3Mepennsi. Onsa Toro 4Ttobbl MNOrpeLIHOCTU M3MEPEHU
Haxogunucb B YCTaAHOBMEHHbLIX  MNpedenax, pekoMmeHayeTcs
yCTaHaBnMBaTb MNpsiMble y4acTkym Tpybonposoga go v nocne YIMP B
COOTBETCTBMM C pUCYHKOM 4. B ckobkax npuBeAeHbl 3Ha4yeHus, 00
KOTOPbIX MOXHO COKpaliaTb AfMMHblI  MNPsIMbIX  y4acTKOB  Mpu
MCNOMNb30BaHMN OBYXINy4YeBbIX YP. lMNonHocTbo OTKpPbITbIE
NMONHOMPOXOAHbIE LWAPOBblE KpaHbl He SBNATCA rMapaBnnu4eckum
COMpOTUBMNEHNEM.

2.2 lNopgroToBKka K UCMOMb30BaHMIO.

2.21 PacnakoBatb US800. [lpoBepuTb KOMMNMEKTHOCTb B
cooTBeTCcTBMU ¢ nacnoptom. 3b, YTP, M3, kabenu He LOMKHbI UMETb
MeXaHW4eCKMX NOBPEXOEHWN, ocrabneHusi MexaHU4YecKUX KpenneHui.
CoegunHutenbHble kabenu JomkHbI 6biTe CBOBOAHO YNOXeHbI B OyXTbl U
He UMEeTb U3NOMOB.

MonTtaxk US800 BkntoyaeT B cebs:

» uarotoeneHne YIP Ha TpybonpoBoge (npwu noctaBke 6e3
YTP) unu moHTax komnnektHoro YTP;

= MOHTaX W nogknitoyeHne Ib;

2.2.2 WzrotoeneHue YTP Ha TpybGonpoBoae ocyLLecTBNSeTCS nNpu
noctaBke US800 6e3 YIP no HwkecneaytoLen MeToauke.

BbibpaTe  yvactok  TpybornpoBoga, Ha  koTopom  OyayT
OCYLLECTBNATLCA U3MEPEHUS B COOTBETCTBMM C TPEOOBAHUSIMM MyHKTa
2.1 Hactodwero pykosoactea. Mecta Bpesku [13I1 He [OMXKHbI
coBnagatb CO CBapHbIMW LWBaMuW W [OMMKHbI ObiTb yAaneHbl Ha
[OCTaTOMHOE PacCTOsIHNME OT CTEH WM MPOYMX NPEnATCTBUIA, CMOCOOHBLIX
nomMeLlaTb AanbHenwmnm paboTam.

O6ecneunTtb B BbIOpaHHOM yuyacTke TpybonpoBoga OTCYTCTBUE
XMOKOCTU U ocTaTtodHoro pAasneHusi. O4ucTUTb MOBEPXHOCTb Ha
npegnonaraeMom Ans BPe3kn yyacTKe OT rpssu, U3onaumm, NoKpbITUS U
T.N. 4o MeTanna.

2.2.2.1 Pa3meTka ogHony4esoro YIP Ha TpybonpoBoae
( PucyHok 5,a).



M3Meputb He MeHee 5 pas pyneTkow AnnHY OKpY>XHOCTU Tpy6o-
npoBoAa Ha BbibpaHHOM yyacTtke nog YIP. Havitn cpegHee 3HaveHuve
ONWHBI OKpY>KHOCTU CHap.

AC = BD = AD'= BC'= Cnap.cp./ 4
CC'=DD'=AB
cp=ch'

CD = CD = CHap.cp./ 2

a) R26"

|
|
|
|
25+

Mecmo npueapku depwamenet 1131 E

6) « 36"

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
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OTMeTUTb TOYKY A 1 NPOBECTU Yepe3 Hee C MOMOLLbIO XECTKOro
npocunga, wumMerowero pAsa nnockonapannenbHblx pebpa, nuHWMI
napannernsHylo ocu TpybonpoBoaa. Ha oceBoW NMMHUM OTMETUTb TOYKY
B oTcTosiwen ot Toukn A Ha pacctosHum 0,318xCHap.

MpoBecTun Yepes ToukM A 1 B ¢ nomoLLbio rmbkoin MmeTannmyeckon
NeHTbl (NWHenKn, pyneTkM U T.4.) NuHum | 1 I, nepneHankynspHble
nuHumn AB.

U3meputb B cevenusax I n Il He meHee 3 pas pyneTkon AnuHbI
OKPY>XHOCTEMN U HAWTU UX cpefHue 3HaYeHUs C'Hap.cp. 7] C"Hap.cp.

MpoBepuTb BbINOMHEHKe ycrosust 0,99 < (C'Hap.cp. /
C"Hap.cp.) <1,01. Ecnun ycnosue He BbINOMNHsAETCSH, BbibpaTb Apyron
noaxoasLni y4acTok Tpybonposoaa.

BbluncnuTe cpegHeapudmMeTmyeckoe 3HavyeHne AnvHel
OKPYXHOCTK:

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

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

M3MepuTb C NOMOLLLIO LUTAHTEHLUMPKYNSA UMK PYNeTKun
paccTtosHus CC', DD, CD, C'D' n npoBepuTb BbINOSTHEHWE YCMOBUIA C
TOYHOCTbIO + 2 MM:

|ccl =|pDY = AB,

lcpl =lc'D'l,

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

Ecnu xoTs 6bl 0QHO M3 YCMOBWUIA He BbINOMHAETCS, TO criegyet
Npon3BeCTN pasmMeTKy 3aHOBO.

2222 Pasmetka pgsyxnyydesoro YIP Ha TpybonpoBoae
(pucyHok 5B).

M3mMeputb He MeHee S pa3 pyneTkon AnUHY OKPYXXHOCTH
TpybonpoBoaa Ha BeibpaHHoM ydacTtke nog YIP. Hantn cpegHee
3Ha4YeHue ANuHbI OKPY>XHOCTU CHap.

OTMeTUTb TOYKY A 1 NPOBECTU Yepe3 Hee C MOMOLLbIO XECTKOro
npocunga, wumMelowero pAsa nnockonapannenbHblx pebpa, nuHWMI
napannernsHylo ocu TpybonpoBoaa. Ha oceBoW NMHUM OTMETUTb TOYKY
B oTcTosiwen ot Toukun A Ha paccTtosiHum 0,276xCHap.



MpoBecTun 4Yepes ToukM A 1 B ¢ nomoLLbio rmbkon MeTannmyeckon
NEeHTbl (NWHenKn, pyneTkM U T.4.) NuHum | 1 I, nepneHanKynspHble
nuHumn AB.

Uameputb B cevenusax I n Il He meHee 3 pas pyneTkon AnuHbI
OKPY>XHOCTEMN U HAWTU UX cpeaHue 3HaYeHUs C'Hap.cp. 7] C"Hap.cp.

lMpoBepuTb BbLIMOTHEHNE YCIOBUS 0,99 < (C'nap.cp. /
C"Hap.cp.) < 1,01. Ecnn ycnoBre He BbINONHSIETCs, BblIOpaTbh Apyrown
noaxoasLwnii y4actok Tpybonposoaga noa uarotoenexuve YIP.

BbluncnuTe cpegHeapudmeTmyeckoe 3HavyeHne AnvHbl
OKPYXHOCTK:

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

M3mepuTb TONLWMHOMEPOM TOMLWUHY CTEHKM TpybonpoBoaa B 3-x
paBHOMEPHO yAaneHHbIX APYr OT Apyra ToYKax B KaXaoM M3 cedeHun |
n Il. Bolumcnutb cpefHeapudMeTUYecKoe 3HayYeHue TOMLWMHBI CTEHKU
H.

OtMetnTb OT TOoMek A u B Toukn D n C COOTBETCTBEHHO, Ha
paccTosHUW:

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

M3 Todek D 1 C NpoBeCTM C NOMOLLbIO XECTKOro nNpodunsa nmHum
napannensHble ocu TpybonpoBoga OO MepeceyYeHnss € NUHUAMU
cedeHun | un . Toykm nepeceyeHUss OTMETUTb Kak D' u C
COOTBETCTBEHHO. [1poBEpUTL BLINOMHEHUE YCIOBUMA C TOYHOCTLIO +
TMMm:

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

co=c'D'.

Ecnu xota Obl 0O4HO M3 YCMOBUI HEe BbINOMHAETCS - pa3MeTKy
NOBTOPUTb.

[na pasmeTkn BTOPOro fny4a COOTBETCTBEHHO OT Toyek D n C
oTMeTuTb Toukn F 1 E Ha paccTosHum:

CE = DF = 0,167 CHap.cp. — H.

M3 Toyek F n E npoBecT ¢ NOMOLLLIO XXeCTKOro npoduns nMHum
napannensHble ocu TpybonpoBoga OO MNepeceyYeHnss € NUHUAMU
cedeHun I n Il. Todkm nepeceyeHuss OTMETUTb Kak FFnuE
COOTBETCTBEHHO. [1poBepuTb BbLINOMHEHWE YCMOBUA C TOYHOCTbIO +
TMm:

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

FE=F'E.



Ecnu xota 6bl 0O4HO M3 YCMOBUI He BbIMOMHSETCS - pa3MeTKy
NOBTOPUTb.

2.2.2.3 MNpwuBapka aepxatenen MNOrl.

lMpon3BecT pa3meTKy OBarioB, B COOTBETCTBMM C PUCYHKOM 56,
coBmecTMB nNpu aToM LeHTp O 1 ocb ElN nekana ¢ oTMeYeHHON TOYKOW U
nuHven pasmetkn (no nn. 2.221 wuwnn 2.2.2.2). [onyckaetcs
npou3BoauTb pasMeTKy MeCT NpuBapku aepxaTenen npuv MNOMoLLU
Tpadpapeta, C pasMeyeHHbIMWU 3apaHee ToykamMy B 3aBUCUMOCTU OT
anameTpa TpybonpoBoga no TpeboBaHusam n.2.2.2.1, 2.2.2.2.

BbipesaTb oTBepcTusi B TpybompoBoge B MecTax pasmeTku
oanoB. O6paboTaTb UX - 3a4UCTUTb KPOMKM, yOanuTb OKaruHy, CHATb
3ayceHupl.

Mpusapky pepxatenen M3l Ha TpybonpoBoa npov3BOAUTb B
COOTBETCTBUM C PUCYHKOM 6 Npv MNOMOLLU NpMCnocobneHunst Anst cBapku
(wTaHra onpegeneHHoW AnWHbI C raWkamum W wanbamu), KoTopoe
obecneumBaeT Tpebyemoe B3avMHOE pacroioOXeHue [epxaTenen
OTHOCUTENbHO ApYyr Apyra.

LWTaHry u3rotoBuTb M3 yrrepoaucTon ctanu. LWtaHra pomkHa
ObITb POBHOM M oTwNUdOoBaHHOW. [1ponsBoanTb paboTbl C U3OrHYTOW
LWITAHron He gonyckaeTcs. [nuHy wWTaHrn onpeaennts B 3aBUCUMOCTU
OT gmameTpa TpybonpoBoaa v yrna Bpe3ku aTtynkoB. KoHkpeTHas ee
ON1Ha BblOMpaeTcst u3 Tabnumupl 9.

Ta6bnuua 9
YcnoBHbIM AnameTp Tpy6onpoBoaa, OnuvHa HanpaBnsLen
MM LWTaHrU, MM
250 750
300 820
400 960
500 1100
600 1240
700 1430
800 1550
1000 1780
1600 2600
1800 3000




HopabotaTb OMOpHyHd MoOBepXHOCTb pAepxartenen MO B
COOTBETCTBUM C 0Opa3sylollenn MNOBEPXHOCTb TpybonpoBoada, Ha
KOTOpOoM OyaeT Npou3BedeH MOHTaX.

Ona 6Gonee TOYHOW MpUBapKM AepXaTenerh Ha WX HapyXHYHo
LUUITMHOPUYECKYHO NoBEPXHOCTb HaHecTn oceBble pucku,
COOTBETCTBYIOLLME TO4YKaM rMepeceveHns OGonbliok M Manon ocewn
annunca.

Cxema npueapku depxamenel M3 k mpy6onpoeody
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YcTaHoBUTL AepXaTenu Ha LWTaHry, COBMECTUB HaHEeCEeHHble
pUCKN Ha fOepxaTterne C nuHMAMKM pas3MmeTku Tpybonposoga (n.2.2.2.1
unun 2.2.2.2) n 3akpenntb nx ramkamu.

MpuxBaTUTb cBapKow AepxaTtenb B Todke E. [MpoBepHyTh WTaHry
BOKpYr CBOEW OCW, OTKOPPEKTMpOBaTb Yroyl HakMoOHa  LUTaHrK.
MpuxBaTUTb cBapkon Apyron Aepxartenb B Todke E'. [anee npouecc
nooyepegHoON NPUXBaTKN Kaxaoro Aepxatens NpousBecTM B YeTblipex
AvameTpanbHO MPOTMBOMOMOXHBIX Toykax (kpecTtoobpasHo). [locne
npuxBaTKN B KaXXOOW TOYKe AenaTtb naysy Ansg OoCTbiBaHUMS MeTanna B
MecTax cBapku. [TOBTOpUTL Takyto onepauuio Ha Kagom Aepxartene B
NPOMEXYTOYHbIX AuMamMeTparibHO MPOTUBOMONOXHbIX YETbIpeX TOuYKaXx,
Aenasi BblgepXKy C Liernbio OCTbIBaHUS MeTanna.

Y6eamBwinMcs B MpaBUMbHOCTM  MNpeaBapuTENbHON  CBapKu
NPUCTYNUTb K OKOHYaTeNbHOMY NPMBapMBAHUIO LWIBA, MNOCTOSIHHO
coBepllasi konebaTenbHO-BpaLlaTenbHble ABWXEHWUS LUTAHM BOKPYT
CBOEW OCM 4119 YCTPaHEHUST BO3MOXHbIX MEPEKOCOB.

HdopaboTaTb C MNOMOLLLIO pPa3BePTKM OTBEPCTME [UaAMETPOM
24%0021 g KakgoMm u3 gepxartenen oo anameTpa A VIVE

M3mepuTb cymMmapHyl0  TOMWMHY CTeHkn Tpybonposoaa,
OTNOXeHWn Hn u paccumTatb BHYTpeHHU AuameTp Tpybonposoaa
Dg.ymp NO MeTOAMKE HACTM 3 HACTOALLEro pykoBoacTea. [ns 3TOro
pekomeHayeTCcs BBapuTb MMMNb3bl B 30He YycTaHosku [13I1 no Asym
B3aUMHO MeprneHOuKYNsSpHbIM - HanpaBneHusM B COOTBETCTBMU C
pucyHkoM 7. [locne u3MepeHuin runb3bl 3aKkpbiTb 3arfywkamu Ha
pe3bbe.

[nsi KOHTPOMNSA NPaBWNbHOCTU BbINONMHEHUSS PaboT U3MepUTb Mo
MeToAMKe YacTu 3 HacTosLWEero pykoBoAcTBa No aKchnyaTaumm:

= CMelleHMe OCUM  aKyCTUYECKOro KaHara OTHOCUTENbHO
LeHTpanbHoM ocu Tpybonposoaa y;

= Yron HaknoHa OCK aKyCTUYECKOro KaHana;

= BasoBoe paccrtosHne mexay M3l Ly.
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2.2.3 MoHTax rotoBoro YIP ocyLlecTBRseTcs No HUxXecneayto-
Len MeToauke.

BbibpaTb  yyacTok  TpybonpoBoga Ha  koTopoM  ©ByayT
OCYLLECTBNATLCA M3MepeHuss n yctaHoska YIP B cooTBeTCcTBUM C
pucyHkamn 3 n 4. ObecneunTtb B BblOpaHHOM yyacTke TpybonpoBoaa
OTCYTCTBME >XMOKOCTU M OCTATOMHOIO AaBneHus.

PasmeTuTb M Bbipe3aTb Ha TpybonpoBOAe y4yacToK B MecTe
yctaHosku YIP.

OueHunTb No Bblpe3aHHOMY yyacTKy TpybonpoBoga COCTOsSIHUE ero
BHYTPEHHEN MNOBEPXHOCTU (OTMNOXEHUS, CTENEHb KOppo3uu). Vameputb
BHYTpeHHWn aunameTp Dgymp C y4eTOM OTnoxeHuin. [lpoBeputb
BbINOSTHEHUE YCMOBUS:

| DeHymp - 8Hymp | < 0105 dBHymp

roe D/BHymp - BHYTpeHHun guametp YTP,

Deg.ymp - BHYTPEHHWI AnameTp Tpybonposoaa.

Ecnu ycnosue He BbINOMHAETCHA, TO criegyeT OYUCTUTL
TpybonpoBo4 OT HACNOeHWW WNM BBapUTb OTPE3KM HOBOW TPyObl Ha
AnuHy He meHee 10 = [y no noToky oo mecrta yctaHoBku YIP un 5 = [ly
nocne.

PacTountb nocagoyvHble OTBEpPCTUS OTBETHbIX (naHueB no
N3MepeHHOMY pasmepy C y4yeToM 3asdopa Ans ceapku. OgeTb ux Ha
KOHLbI TpybGonpoBoaa, He NnpvMBapuBas.

YcraHoBute YIMP B TpybonpoBog M CTaHyTb 6Gontamu c
OTBETHbIMU dhriaHuamu (nNpegBapuTenbHO YCTaHOBUB Mexay naHuamm
npoknagkM M3 Komnnekra noctaeBku). CaenaTb OTMETKM MenoMm Ha
TpybonpoBoae Ans npuBapku criaHues k Tpybonposoay.

CHaTb YIIP.

MpuBapuTb OTBETHBLIE (oNaHLbl K TPYOOMpoBOAY N0 OTMETKaM.

YcrtanosuTb YIP B TpyGonpoBoa, NponoXunB MpoOKNaaku Mexay
dnaHuam1M, M paBHOMEPHO CTAHYTb WX OonTamMm U3 KOMMNeKTa
NnocTaBkK. YMNNOTHUTENbHbIE NPOKMagKkM He AOMXKHbl BbICTYyNaTb BO
BHYTPEHHIOI MONocTb Tpybonposoaa.

2.2.4 3b 3aKkpenuTb Ha OMOPHOW MOBEPXHOCTU B BEPTUKANbLHOM
nonoxeHun. Mecto ycTaHoBkM OB  obopygoBaTb ABYXMOSOCHOM
pO3ETKOW, MNOAKMIOYEHHON K CETM OAHOMA3HOro MNepemMeHHOro Toka
HanpsbkeHnem 220 (+22; -33) B.



Ecnv nutalowee HanpshkeHue ceTu MOXET BbIXOAMTb 3a pamKku
(187-242) B, 1O pekomeHayeTcs noaknoyate b Kk nuTalowen cetu
yepes UCTOYHUK OecnepeboriHOoro nutaHusi. CxemMa  BHELHUX
noaknoyeHnn 3b npueeaeHa B NnpunoxeHun b.

Ons  3awuTbl  OT  BO3MOXHbIX  MOBpexAaeHWnA  kabenu
pekoMeHayeTca npoknagbiBaTe B Tpybax, kabenbHbIXx kaHanax wnu
kopobax. [lepen npoknagkon kabenen ybeouTbcss B OTCYTCTBUM
BHELUHMX MoBpexaeHni. CurHanbHble kKabenu ot kaxgoro YIP
HeoGxoauMoO npoknagbiBaTb OTAENbLHO ApPYyr OT Apyra u oOT
CUNOBbIX AN YMEHbLUEHUS BIUSAHWUSA 3reKTPOMarHUTHbLIX MOMeX.

MpucoeguHnTb Kabenu B COOTBETCTBMU C MapkupoBkon k M3rT.

lMpoBepuTb OTCYTCTBUE IMEKTPUYECKOrO KOHTaKTa (KOPOTKOro
3aMblKaHWs) MexXay OnneTkon W LeHTpanbHOM Xunon kabens Ha
cTopoHe pasbema k Ob. [pn Hannyum KopoTkoro 3amblkaHua Ob
NnoKaXkeT OTKa3.

2.2.5 OnpoboBaHue

2.2.5.1 3anonHuTb TpybonpoBoa B MecTe ycTaHoBku YTP Bogon
M NPOBECTU OMpPeccoBKy MPOB6HbIM AasneHnem 1,5 Py Ana AaHHoro
TpybonpoBoaa. BusyanbHo npoBepuTb repMeTUYHOCTb CBapHbIX LUBOB U
coeavHeHun. Mpn obHapyxeHWn Teunm BO (pnaHUEBbIX COEAUHEHMUSAX
YTP c Tpy6onpoBogoM, NOATAHYTL raku Ha bontax 4o e€ ycTpaHeHus.

2.2.5.2 Bkmountb 3b B ceTb nuTaHns. Yepes Bpemsi He Gonee
30 cekyHa nocne BkModveHWs nutaHua US800 porkeH nepentn B
pexum paboTbl.

Ybegutbcss B paboTtocnocobHocTn US800 no koMOuHaumsim
ceeToBbIX curHanos ceetogunonos «HOPMA» un «OTKA3» u umdposon
NMHAWNKaLNN.

3eneHbin cBeToauona «HOPMA»

COCTOAHUE KAHAINOB
COCTORHVE N3MEPEHWNA
"OpuT pOBHLIM CBETOM ob6a kaHana paboTocnoco6HbI

Muraet ¢ yactoTton 1 pa3 B cekyHay | pabotocnocobeH 1-ii kaHan

Mwuraet ¢ yactoTton 5 pas B cekyHay | pabotocnocobeH 2-ii kaHan

He ropwut KaHarbl He paboTOCNOCOGHbI




KpacHbin cBetoanon «OTKA3»

COCTOAHUE COCTOAHME KAHAJTOB MUSMEPEHNA

opuT poBHbIM cBeToM | BbibpaHHble kaHanbl HepaboToCnoCOGHbI

YacTtoTa muraHus COOTBETCTBYET 4acTtoTe

Mwuraet
cboeB no BeIbpaHHOMY KaHany

2.3 Ncnonb3osaHue US800

2.3.1 lMpu ucnonb3zosaHun USB800 onepaTuMBHOE ynpaBneHue
WMHAMKaUMEN ocyLLecTBRsieTcs Npy nomoLum kHonkm «PEXKNM».

2.3.1.1 CxeMbl ynpaBneHuss MHOAWKaUMEWN SreKTPOHHoro 6Grioka
US800 B 3aBMCMMOCTW OT UCMOMHEHUIN MPUBEAEHDbI B NPUIoXeHnsx B1
n B2.

2.3.1.2 ®dopmaT OOHOBPEMEHHOIO MNPEeACTaBneHns TeKyLmxX
PacxofoB B M°/Y, U3MEPAEMbIX KaAbiM KaHarioM B ABYXKaHarbHOM
NCMNOMNHEHUN, UMeeT BUA;

kaHan Ne1 kaHan Ne2

CDopmaT npeacrtaBneHna Tekywero pacxoga B MS/‘-I npun
NPOCMOTpPE B KaXXAOM KaHare no otaeribHOCTU nMmeeT BUa:

_VI.I1VI_

2.3.1.3 dopmaT npeacTaBneHWss TeKyllero pacxoga Aang
OBYXIy4eBOro UCMOMHEHNST UMeeT Bua:




Ha uHgukaTop BbIBOAUTCSA CpeaHee W3 U3MEPEHHbIX 3HaYeHUn
TeKyLlero pacxoga no kaxaomy nydy (kaHany). lNpu oTkase ogHoro ms
nyyen (kaHana) BbIBOOUTCS 3HA4YE€HME UCNPaBHOrO.

2314 B 3aBUCUMOCTM oT nokasarensd cTeneHn
nporpammupyemoro napametpa «llUkana», Bec Mnagwen eguHULbI
yucna, XxapakTepusylowero pacxop >Kuakoctu, OyaeT MeHsiTbcsl B
cooTBeTcTBMM ¢ Tabnuuen 10.

Tabnuua 10
Bec mnaawen
MNokaszatenb 3 . 3
R equHULbI, M°/Y ) Bec mnagliein eguHnLbl, M°/4Y
LKanb! npv 0gHOBPEMEHHOM npu MHAMKaLUWUW BbIGpaHHOro
MaMEpEHUS MHOMKaLUMM obenx pacxoaa
pacxofoB
5 10 1
4 1 0,1
3 0,1 0,01
2 0,01 0,001
1 0,001 0,0001

2.3.1.5 TlpocMoTp 3HaAYEHMIN HaKOMNMEHHbIX 0O BEMOB MO KaXKO0MY
KaHarny M3mepeHust OCyLLECTBNSIETCS Criegyowum o6pasom.

OnutenbHbiM (He MeHee 3 cekyHA) HaxaTtuem kHonkn «PEXKNM»
BbIBECTM Ha MWHOMKAUMIO  HYXHbIW  KaHan u3MepeHus — Tekyluee
3HayeHue pacxofa B 3TOM kaHarie. locre 3Toro KHOmMKy oTnycTUTb.

KpaTkoBpeMeHHO HaxaTb KHonky «PEXWM». [Mpu atom  Ha
nHaukatope Ha BpeMs  1-2 cekyHObl npeaBapuUTenbHO MOSABUTCA
Hagnuce Ob 1 unu Ob 2 (B 3aBMCMMOCTM OT BbiOpaHHOro kaHana)
CBUOETENbCTBYOLWAsA O Nepexofde B OKHO MHAMKauuM obbema, NoToM
MOCTOSIHHOE OTOBPaXKEHNE HAKOMMNEHHOro 06bema B M .

2.3.1.6 B 3aBUCUMOCTU oT nokasaTens cTeneHun
nporpamMmmupyemoro napameTpa «lkana», Bec Mnagwen eguHULbI
yncna, XapakTepusyloulero o0bem XuakocTu, OyaeT MeHATbCA B
COOTBETCTBUM C Tabnuuen 11.
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lNokaszatenb Bec mnagLuen
cTeneHu LwKarbl dopmart umcna Ha uHgmKaTope envHNLLL M3

N3MepEeHUsI AvRTHEL

5 XXXXXXXXX 10

4 XXXXXXXXX. 1

3 XXXXXXXX.X 0,1

2 XXXXXXX.XX 0,01

1 XXXXXX.XXX 0,001

Ecnu B npouecce akcnnyatauuyM BO3HMKAeT HeobXoaMMOCTb
M3MEHUTb MoKasaTenb CTEMeHW LWKanbl W3MepeHusi, To Ang
KOPPEKTHOCTM y4yeTa HeobxoauMMO 3aBeplunTb noacyeT obbema
XNOKOCTU npu npexHewn wkane, " TONbLKO nocne
nepenporpaMMmpoBaHns  LWKanbl HavaTb Y4yeT C CyLecTBYHLWEero
3Ha4YeHus, NPUHSB ero 3a HayarnbHbIA YPOBEHb.

2.3.1.7 [ns nepexofa B OKHO MHAMKALMM BPEMEHN HApabOTKM 13
OKHa MHAMKauMm obbema - KpaTKOBPEMEHHO HaxaTb KHOMKY
«PEXWM». T[lepexon B OKHO MHAMKaUMW BpeMeHn HapaboTku
conpoBoOXJaeTcs npeaBapuUTeNnbHbIM MOSBEHWEM Ha WHAWKaTope B
TevyeHne 1-2 cekyHg Hagnucu BPE_HAP_1 wnv BPE_HAP_2 (B
3aBUCMMOCTM  OT  BbIOpaHHOro kaHana), MnoToMm NOCTOSIHHOE
oTobpaxeHne BpeMeHn HapaboTku B yacax:

OTcuyeT 3HayeHU BpemMeHn HapaboTKM B SHEProHe3aBWCMMOWN
namsTi, a Takke WX BbIBOA Ha MHOMKATOP Mpou3BOAUTCH Kaxable 6
MUHYT. B npuBegeHHOM Bbile npuMepe BpeMsi HapaboTku cocTaBnsieT
28 yacoB 30 MUHYT.

Mpu ropsiwem ceetoguoane «OTKA3» Bpemsa HapaboTku He
Bbluucnsetcs!



2.3.1.8 Cnepywollee HaxaTue KHOMKW  MpMBOAUT K BbIBOAOY
AnarHocTnyeckon wHGoOpMaumm. YCTaHoOBMEeHWe OKHa WHAMKauMK
ONarHoCcTUKN  COMPOBOXAAETCA nNpeaBapuTeribHbIM - MNOSIBNEHWEM Ha
nHankatope B TeveHue 1-2 cekyHa Hagnuceu duArH, notom NocTosiHHoe
oToOpaxeHne B KOOUPOBAHHOM BWAE COCTOSIHUS KaHamnoB U3MepeHus,
nocnegosaTternbHOM ¢BA3n No RS485. dopmaT okHa AMarHOCTUKM UMeeT
cnegyowmn sua;:

;0:;:;?: :;:1 22:6;'; npu3HaK (yHKUWOHMpOoBaHUA B ceTh RS-485

HeHynesoe 3Ha4yeHue
NGTNFMETRO ROk npU3HaK oTBeTa Ha 3anpoc no RS-485
B kaHane Ne2 3a 1 cek. P p
0-HeT oTBETA
2-0TBeT Npon3BefieH
npusHak sanpoca no RS-485
0-He BbINO MNK He NPUHAT
1-3anpoc NpUHAT

Mocnepyowee HaxaTtue kHonku «PEXUM» BepHeT nHamnkauuio
Ha oTOoOpaxeHuWe Tekyllero pacxoga B BblOpaHHOM KaHane
N3MepeHuns.

2.3.2 MporpamMmmupyemble NnapameTpbl ANEKTPOHHOro Goka

2.3.2.1 Beog uvnu m3aMeHeHue nporpaMmMmupyembix MapameTpoB
OCYLLECTBISETCA B CreAYoLNX cnyyasx:

= npu noctaBke US800 B komnnekre 6e3 YIP (n3rotoBneHue
YTP ocyuwiecTensieTcs Ha TpybonpoBoae) wnuv 6e3 kabens;

" npy HeobGXOOMMOCTU W3MEHEHMS [AMana3oHOB BbIXOAHbIX
curHanoB, oTobpaxkeHuss MHPOPMaLUK Ha UHAWKATOPE;

= Mpu onpegeneHun  KoadpdULMEHTA KOppeKUMM Ha MecTe
aKcnnyarauuu;

= [pU NPOBEAEHUN MOBEPOK.

Beog nporpamMmupyembiX napameTpoB  OCYLLECTBNSAETCS C
NMOMOLLLIO KNnaBumaTypbl Ha nuuesor naHenu Ob.

2.3.2.2 NapaMeTpbl KaHanoB U3MEPEHUS N UX HasHavYeHne
npvBeaeHbl B Tabnuue 12.
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H dopmar oTobpaxeHns Ha
omep napameTpa MHAMKATOpE
1.1 Bpems npoxoxaenms Y3 101 IXIXiXixixix
NMMYNbCOB MO MOTOKY, MKC. e
1.2 Bpems npoxoxaeHus Y3 1. 121 IXIXIXiIXIXIX

MMNyInbCOB NMPOTUB NOTOKA, MKC.

1.3 Nonycymma BpemeH npo- e T T A
XoxaeHus Y3 uMnynbcos no 1. 3 XXXXXX
MOTOKY 1 MPOTUB NOTOKA, MKC. A

1.4 Pa3HOCTb BpeMEH MPoXoX- N T R T B
neHvs Y3 umnynscos nomotoky | 1- 140 1 X X X XXX
1 NPOTMB MOTOKa, MKC. A

2. Wkana, ™.
MakcumansHoe 3HaueHne A
msvepsiemoro pacxopga, Ans| g9 ¢ i IxiXIXIX!| Y
KOTOPOrO YaCTOTHBIN M TOKOBBbIN A
CUrHanbl NPUHUMAIOT BEpXHUE
3HaYeHWs CBOEro AnanasoHa

3. BHyTpeHHun guameTtp YI1P b
unu Tpybonposoaa B MecTe 3 XXX XY
yctaHoBku 301, ™. T

4. ba3a gaT4yMKoB ! ! ! ! ! . . .
PaccroaHne mMexay | 4 ) xxxx Y
nsnyyaoowmmm Topuamu 1301, i | | ' i i i i
M.




MpogomxkeHue Tabnuubl 12

5.YpoBeHb oTceuykm B % oOT
YCTaHOBJIEHHOW LUKanbl

Mpyv pacxodax HUMKe YPOBHS
OTCEYKU 0oBHynsitoTCA
YaCTOTHbIA, TOKOBbIA BbIXOAbI,
NMHAMKATOP N He HakaniBaeTcs
3HadeHue obbema.

Mo ymonuanuio - 0,2%

5. X x

0,1; 0,2; 0,4; 0,8; 1,5; 3; 6;13;26

6. MNocTosiHHasA BpeMeHu yc-
pegHeHns usmepeHus, ¢

0,02; 0,04; 0,06; 0,08; 0,15; 0,3;

0,6; 1,3; 2,6; 5; 10; 20; 40; 80.

Mo ymonyaHutio - 20c. R A A N N
70 ISIXIX{XIX| XX

7. CmellieHUue HynA
N3MepUTENbLHOro KaHana, HC

S - npusHak:
0 - nonoXxuTensHoe cMeLleHne
1 - oTpuLaTeNbHOE CMeLLeHNne

KOHTpO.ﬂb BbIXOOHbIX

CUrHanos:
B HayarnbHOW TouKe AManasoHa | 8 0
B 1/4 nmnanasoHa | oo
IBI:IX= (Imax_lo)l4 MA; 8 E E 1 E
Foux= 250 Iy ! Lo

B 1/2 oManasoHa i Lo
IBI:IX= (Imax - IO)I2 MA; 8 i i 2 i
Foux= 500 My i P

B 3/4 gwana3oHa | |
IBb|x=3'(|max_|0)l4 MA; 8 E 3 E
Foux=750 Iy Lo

B KOHEYHON Touke AnanasoHa | 8 4
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9. AnnHa kabens B MeTpax,

coeauHsioLLero kaxabii M3 ¢ 9! | LIXIXiIXiXi 1Y
Ob. A
0. KoachchuumeHT KoppekLmm 0 X X X X Y

out [Omnana3oH TOKOBOro Bbl-

xoga, mA o

t1 Kanu6poBou4HbIN KO3 -

Ha4arne gnana3oHa

huLMeHT TOKOBOro BbIXoAa B t:

t2 Kanu6poBoU4HbIN KO3 -

KOHLUe Ouana3oHa

¢puLMeHT TOKOBOro BbIXo4a B t

F1 Bec nmnynbca — uenas

NUTpoB / mMmnynbc

4yacTb F |

4YacTb

F2 Bec nmnynbca — gpobHas F

XXX X

copmare 3anucu umcna 0.XXXX o 10"

Mpumeyvanue: X - uudpa ot 0 40 9; Y- nokasartens cteneHn 10 B

2.3.2.3 CucteMHble napameTpbl U UX Ha3HayeHue NpUBEAEHbI B

Tabnuue 13.
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dopmat oTobpaxeHust Ha

MapameTp
nHaukaTope
A Agpec US800 B cetTu RS-485 | A X X X
C CkopocTb nocnegoBaresb- e
How nepeaauu B ceTn RS485, 6og T
(nocne nsmMeHeHusi CKopoCTK c: | X XXX X:X
obmeHa Heobxoaumo caenatb e
nepesanyck 36 US800) A
d OkHoO - MYHMMarbHOE Bpemst d X X X X X

pacnpocTpaHeHus Y3 uMnynscoB
ans obecneyeHns
NMOMEeXOYCTONYMBOCTHU

aecatundHoe vucro ot 0 4o 65535
Mo ymonyaHuio - 20mMKe

PE. Pexum pa6oTbl 3b

(cootBeTcTBYeET Umcno 20.0)

P E,

Tun ucnonb3ye- nan 3-4 o0
MOro gatumka nan 6-3 P'E: 1 0
BKIIO4EH EL L i1
NOCTOSIHHO Lo I S B R
LindrpoBo OTKJ'IPO‘-IgeTCFl
yepes MWH ' ! ! ! ! !
vHAnKarop nocne nocnea- | P | E | ! 0:
Hero obpalle- P ! A
HYS R R R A R N
[ByxkaHanbHoe | Bkio4eHo  E | R
ucnonxexne OTKIt0YEHO ' E ! : 0
BkritoueHsl P E ! K !
Beixoanl 36 Otkmiovatotest | ot ; 7
npu pesepce P ! !
no Moayrnio P E; ! 1 0
Pexum pa6oThl | Tonbko B of-
cyeTyMKa HOM P:E! | 1
obbLema HanpasneHuu A '
peBepcuBHblii | P i E | : P2




2.3.3 lMNopsipok nporpaMMmnpoBaHus

2.3.3.1 BbIBECTM HA MHOUKALMIO B pexumMe paboTbl C MOMOLLbIO
kHorkn «PEXWM»  kaHan, pgns KoToporo HeobxoaMMo BBeCTU
nporpamMmmupyemble  napameTpbl. [lepeBectht 3B B pexum
NporpaMMmpoBaHnsa ANUTErNbHbBIM (HEe MeHee 3 CekyH) HaxaTvem
kHonkn «BBO[O».

O6 ycTaHOBMEeHNM pexxuma NPorpaMMMpoOBaHUsi CBUAETENbCTBYET
nosiBNeHve Ha uHaukaTope napameTpa «BpemMeHHble UHTepBanbI».

lMepexonq OT YCTaHOBMEHHOro napaMeTpa K cnegylowemy
OCYLLIECTBNSAETCA MocrnefoBaTternibHO Haxatvem kHonkun «BBO[MO», npu
3TOM NPOUCXOAMUT 3arnoMUHaHWE YCTaHOBIIEHHOro napameTpa, HO He
ero coxpaHeHusi B 3HeproHesaBucumoun namsitu!!l! Moatomy, npwm
OTK/THOYEHUUN B pexMMe NporpaMMupoBaHUA NMUTAHUA UITU HaXaTum
kHonku «CBPOC», nporpammupyemble napameTpbl MPUHUMMAIOT
3HauYeHus, yCTaHOBMEHHbIe B npeabiayLnX pexunmax
nporpaMmmMupoBaHus!

Bbixog 13 pexuma nporpamMmMupoBaHUs BO3MOXEH HaxaTuem
kHorkn «CBPOC» ecnn He TpebyeTcs coxpaHeHusi BHOBb BBEAEHHbIX
napamMeTpoB — B OCHOBHOM MOCIe NpocMoTpa napameTpa «BpemMeHHble
MHTepBanbI» unn 13 napametTpa « KOHTPOsNb BbIXOAHLIX CUTHAIOBY.

YT0ObI MU3MEHUTL 3HAYEHME MporpaMMmUpyemMoro napamMerpa
NCMONb3YTCA KHOMKN «=» U « T »:

KHOMKOMN «=» BblOupaeTcsa pa3psag napameTpa. Boibop paspsga
NOATBEPXKAAETCA Ero0 MUraHMeEM;

KHOMKoM «{'» OCyLlecTBnsieTcA nsMeHeHne Ludpbl BoiGpaHHOToO
paspsga.

2332 B okHe napametrpa «BpemeHHble WHTepBanbI»
oToOpaxaloTcss  M3MepseMble  KaHarnoM BpemMeHa  MpOXOXAeHus
yNbTpa3ByKOBbIX MMMYNbCOB. [1pOCMOTP 3HAYeHWn BHYTPUM  OKHa
napameTpa OCYLUEeCTBNSAETCA HaxatueMm kHonku «{». [Onsg npumepa,
HKe NpuBEAEHbl 3Ha4YEHNs STUX NapamMeTpoB Npu noAknoveHnn 3b K
TexHonorndyeckomy YIMNP ¢ 6a30BbiM paccTosiHUEM Mexay AaTyvkamu
205,13 MM 1 Temnepartypoii Boabl 21,9 °C.



BpPEMA pacnpocTpaHeHWA No NoTOKY B MKC

BpeMA pacnpocTpaHeHWA NPOTHE NOTOKa B MKC

cpeaHee BpeMs pacnpocTpaHeHWs B MKC
(nonycymma BpemeH npoxoxaeHua Y3
MMNYNBLCOB MO NOTOKY W NPOTHE NOTOKA

pasHOCTb Mexay BpemeHamu NpOXOKAeHUA
Y3 uMnNynLCOB NO NOTOKY U NPOTHB NOTOKA B MKC

Mapametp 1.3 - ( t; +1; )/2 MOXeT cnyxuTb AnNs onpegeneHus
6a3bl gaTunkoB (pacctosiHua Mexay Topuamu M3MM) no dopmyne 6,
€Ccnn U3BeCTHa Temnepartypa XUOKOCTU U CKOPOCTb YrbTpasByka B HEN
npu Hyrnesom pacxope B YTP.

Mo napameTpy 1.4 MOXHO onpeaenunTb:

CMeLLeH1e HyNs B KaHane, Npu 0CTaHOBIIEHHOM NOTOKE XWUAKOCTH
yepes YIP;

OpUeHTUpPOoBOYHO pacxof B YIP ¢ nssecTHbiMM napameTpamu,
ecnu go atoro Gbina npoBeAeHa aBTomMaTMyeckas KoMneHcauust Hyns
WUNN N3BECTHO 3HaYeHMe CMEeLLEeHUS Hyns.

2.3.3.3 lNpwn Bbinycke US800 B komnnekte ¢ YIP napametp
«lkana» ycTaHaBnuBaeTCA B COOTBETCTBMM C KapTow 3akasa. [pu
OTCYTCTBUM KapTbl 3akasa nporpammupyembii napameTtp «Llkana»
yCTaHaBnvBaeTCcH B 3aBMCMMOCTM oT anameTpa YIP no tabnuue 14.

MakcrmanbHbIA pacxod, oTobpaxaeMbll Ha MHAMKATOPE, MOXET
npesblWaTtb 3HaYeHue, ycTaHoBneHHoe B napameTpe «lWlkana», He
6onee 4yem Ha 20%.
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- MakcumarnsHo
YCnoBHbIN Mporpammunpyemas o
oTobpakaemblii Ha
anametp YIP, mm wkana, m-/4 3
nHaukaTope pacxopg, M~/
15 5 6,0000
25 8 09,600
32 30 36,000
40 45 54,000
50 70 84,000
65 120 144,00
80 180 216,00
100 280 336,00
150 640 768,00
200 1100 1320,0

MapameTp «llkana» BnusieT TONbKO Ha OToOpaXkeHWe pacxoga
Ha MHOWKATOPE W Ha BbIXOAHbIE CUrHanbl (4aCTOTHbIN, TOKOBbIN). OT
napametpa «lUkana» He 3aBUCAT AManasoHbl U3MEpPEHUsT pacxoaa,
npvBedeHHble B Tabnuue 1. Hwke npuBegeH npumep YCTaHOBKM
napameTtpa «lWkana» 3Ha4yeHnem B 120 My,

2.3.3.4 MapameTp «BHyTpeHHun auametp YIMNP» onpeaenser
nnowiagb CcedeHuss B MMNOCKOCTU MPOXOXAEHUS  YNbTpa3BYKOBbIX
umnynecoB mexay MN3ll. HeBepHO BBeAEHHOE 3HAYEeHUE UNKU 3HaYeHne
He COOTBETCTBYIOLLEe ycTaHoBneHHOMY YTIP  BnusieT Ha norpelHocTb
nusMepeHns pacxoga. Hwxke npuBedeH npuMep YCTAHOBKU 3HAYEHUS
BHYTPEHHero agnameTpa pasHoro 51,34 mMm.



2.3.3.5 MNapameTp «Basa AaTuMKOB» CNYXUT O5a onpegeneHns
CKOPOCTM TEYEHUS XMUOKOCTU Yepe3 CeyeHue BHYTPEHHero avameTpa
YIP. HeBepHO BBeOeHHOE  3HA4YeHWEe  UNM  3HA4YeHue  He
COOTBETCTBYIOLLEE YyCTaHoBNeHHOMY YIIP  Bnusetr Ha nNOrpeLuHoCTb
n3MepeHns pacxoga. Hwke npuBegeH npuMep YCTAHOBKU 3HAYeHUS
6a3bl gaT4mkoB paBHoro 1012,5 mm.

2.3.3.6 TlapameTrp «OnuHa kabens» yuuTblBaeT Bpems
3a4EPKKM YNbTPa3BYKOBbIX MMMYNbCOB B BbICOKOYACTOTHbIX kKabensax oT
Ob «k MM3r. Owwubka npu BBOAE (M3MEpPeHWM) ANuHbI kabens
ponyckaetca + 3 M. Hwxe npvBedeH npuvMep YCTaHOBKM 3HaYeHUs
ANuHbI kKabens 25 m (k ogHomy 13 M3I).

2.3.3.6 TMapametp «KoadppmumeHT KOppeKuuMu»  yduTbiBaeT
xapaktep TedeHua xupgkoctm B YIP  u pacnonoxenue [13r1
(ynbTpasBykoBOro  fny4ya) OTHOCUTENbHO cedeHuda. OH  moxeT
onpenensteca (YTOYHATBCA MpU HEOOXOOAUMOCTU ANs MUHUMMU3aLMn
MOrpeLHoOCT! B onpedeneHHON TO4YKe UMM MHTepBane  AuanasoHa
n3MepsiemMoro pacxogay):

= Ha OCHOBE [aHHbIX, NONYyYEHHbIX NyTEM NPOMycKka U3BECTHOroO
obbema xugkoctn vepes YIP no metogouke gokymeHTta «Pacxogomep-
CYETUMK >XuOkocTu  ynbTpassykoBon US800. PykoBoactso no
akcnnyatauuun US800.421364.001P3. HacTtb 2»;

= pacyeTHbIM MNyTEM MO AaHHbIM FEOMEeTPUYECKUX pasMepoB
opgHony4yesoro YIP, cocTosiHMA ero BHYTPEHHEW MOBEPXHOCTU MU
CBOWCTB  W3MEpSAEeMOM  KMOKOCTM MO MeToauke  OOKYyMeHTa
«Pacxogomep-cyeTynk XUOKocTH yNbTPa3ByKOBOW US800.
PykoBoactso no akcnnyatauum US800.421364.001P3. YacTb 3»;



= AN OBYXSYY4eBOro MCNOMNHEHMS (U3MepeHwe no xopaam B
YMP)  kosdhdULMEHT  KOppeKkuMu  nporpaMMupyeTcs  paBHbIM
1,1547+tga. (yrna HaknoHa M3I1 k ocu TpybonpoBoga) npu cobnogeHnm
TpeboBaHW NyHKTa 2.2.2.2 HACTOSLLEro PyKOBOACTBA.

2.3.3.7 CucrtemHble napamMmeTpbl yCTaHaBNMBalTCH U3 pexuma
nporpaMmmnpoBaHMsa nepeoro KaHamna. [locne ycTtaHoBKM napameTtpa
«KoachcbmumeHT Koppekuumn» Haxatue kHorkun «BBO[O» oTkpbiBaeT
nocnegosaTenbHO NapaMmeTpsbl:

= «Apgpecy;

= «CkopocTb nepegauny;

= «OkHOY,

= «Pexum pabotbi».

MapameTp «OKHO» CIYXuUT ans yBenuyeHns
NMOMEX0YCTONYMBOCTY KaHanoB namepeHus. OKHO BroknpyeT npueMHbli
TPaKT Ha BPeMs pacnpoCTpaHeHUs yNbTPasByKOBOro MMMNynbca:

L

oKkHO = 0,7 — 2% (7)
C max

roe LLZ - pacctosiHue mexay Topuamu IN3TM7;

Cmax - MakcyumanbHasi  CKOpPOCTb  ynbTpassyka B
N3MepseMon XUAKOCTN.

Mo ymonyaHuio yctaHaenmeaeTcs 20 MKC.

BHumaHue!!l U3meHeHMe 3TOro napameTpa pekomeHayeTcs B
MUCKIIOUYMTENbHbIX cnyyasix, Korga He ypaaeTcAa [[o6uUTbes
cTtabunbHOM paboTbl MCNPaBHOrO KaHana u3MepeHUs Ha coHe
OYeHb CUNbHbLIX MOMEX.

2.3.3.8 lNocne ycTtaHOBKM UNun npocMoTpa nocnegHero napamerpa
nu3 cnucka (Tabnuubl 12, 13) npu Haxatum kHonmkn «BBOO»
OCYLLIECTBNSAETCA NEepexon W3 pexuma nporpaMmMupoBaHUs B PEXUM
paboTbl C  3anucbio nporpaMmMupyembix  napameTpos B
3HeproHesaBuMcMMy0 namsaTb. [lpouecc 3anuMcu conpoBOXAaeTcs
Hagnuceo “TTIPOI™.

2.3.3.9 puv BBOAE HEOOMYCTUMbIX 3HAYEHWA NapamMeTpoB Mocne
3aBepLUEHUs NPorpamMMMpoBaHKs BKItoYaeTca murarowas undppa "3". B
3TOM Ccriyvyae criegyeT BHUMATENbHO MPOKOHTPONMPOBaTb paHee
BBEEHHble 3Ha4YeHWs1 U BHECTU KOPPEKTUPOBKY.



2.34 3apaHne pexuma paboTbl 4ACTOTHOrO/MMMYNbCHOrO
BbIXOAa.

2.3.4.1 Mo ymonyaHWO YCTaHOBMEH YacTOTHbIN BbIXOA4 C
YacTOTOM CrefoBaHMA  UMMYMNbCOB  MPOMOPLMOHANbHO — TeKyLeMy
pacxoay B ananasoHe 0 -1000 M.

2.34.2 UYtobbl nepeBeCcTM YaCTOTHbI BbIXOL B  PEXUM
hopMMpPOBaHUSA  UMMNYNbLCOB  COOTBETCTBYIOLLEro Beca cnegyet
ycTaHoBUTb napameTpbl F1 1 F2 13 tabnuuybl 12.

Mpumep: TpebGyeTcA uMeTb Ha BbiXxoAe UMNYJSbCbl C BECOM
1,5 n, Torga:
F1 __00001; F2_ _.5000.

UT0o6bI NepeBecTn Bbixod 0OpaTHO B YACTOTHBIN PEXUM crnegyeT
yctaHoBuUTb B F1 1 B F2 HyneBble 3HaYeHus.

B o6uem cnyyae Bec umnynbca MOXHO paccyuTatb no dopmyne
Buwn = Qmax/ 3,6 fnax, rae Qmax — MakcMMarnbHbIA pacxof, YKasaHHbIN
B napameTtpe 2 «lUkanay, M3/q; fnax — MakcumanbHas 4acToTa
4YacTOTHOro / UMNYNbCHOro Bbixoaa, L.

2.3.5 KannbpoBka TOKOBOIo Bbixoaa.

Bo Bcex US800, BbinyckaeMbIiX U3 NPOM3BOACTBA, TOKOBbLIE
BbIXOAbl OTKanMopoBaHblI.

Ecnv B npouecce akcnnyatauum, a Takke npu MpoBeAeHUn
oyepefHOW MOBEPKM BO3HMKaeT HeobxooumocTb 6Gonee TOYHON
MOACTPOMKM, TO CyLLECTBYeT BO3MOXHOCTb KannbpoBku Ha mecte. OTO
OCYLLECTBNSIETCS CrieayoLwmnm obpasom.

2.3.5.1 YcraHoBuUTb B napameTpe «out» Tpebyembli auanasoH
N3MeHEeHNs1 TOKOBOro curHana.

MogkniounMTb B COOTBETCTBMM C CXEMOW npunoxeHns b k
TOKOBOMY BbIxody munnuamnepmetp. Bolgepxate OB BO BKNOYEHHOM
COCTOSAAHUM He MeHee 30 MUHYT.

2.3.5.2 BoiBecTn Ha vHgukaumio napameTp t1. CuntaTb 3Ha4YeHue
TOKa ¢ MunnuamMnepmeTpa 1 ycTaHoBUTL €ero B napametpe t1.

2.3.5.3 Haxatb kHonky «BBO[» n nepentn k napametpy t2.
CuuTaTb 3HaYeHMe Toka C MuNnNuamnepmeTpa U yCTaHOBUTL €ro B
napamertpe t2.



2.3.5.4 BbiiTn 13 pexuma nporpaMmMuMpoBaHns 4epes npouecc
3anvcu “NPOI™”.

2.3.5.5 TlpoKkoHTponuMpoBaTb 3HA4YeHUs curHana Ha TOKOBOM
BbIXOJle B OKHe napamMeTpa «KOHTponb BbIXOAHbLIX CUTHAIOBY.

2.3.6 ABTOMaTU4eckasd KOMMeHcauums CcCMeLlEeHns HynH
N3MepuTEenbLHOro KaHana.

HyneBoe cmelleHne BbI3BaHO acMMMeETpUEn  U3MePUTENbHbIX
TpakToB KaHana. [Ons UCKNoYeHUs €ero BAWSHUS Ha  3Ha4YeHus
N3MepsieMoro pacxoga HeoOXO4MMO BbIMONTHUTL KOPPEKTUPOBKY KaHana
Ha HyreBon pacxop.

BHumaHue!!! Mpwm npoBeaeHUU aBTOMaTU4eCKOWU
KOMMeHcauumn Hyns Te4vyeHue xuakoctu  4epe3d YIP pomxkHo
OTCYyTCTBOBAThb!

Ans OBYyXNny4eBOro MCNOJTHeHUs aBTOMaTn4yeckas

KOMMeHcauus Hynsa NpoBOAUTCA ANl KaXAoro M3MeputeribHoOro
KaHana no otaenbHocTH!

HaxaTb KHOMKYy «=» [0 NOsIBNEHNs B KpaHeM NeBOM paspsje
uncpposoro nHamkatopa umdpsl 0, cBUOETENLCTBYIOWEN O Nepexoie B
peXUM aBTOMaTU4eCcKOW KOMMeHcaunu.

HaxaTb KHOMKY «=», KpanHWA neBblin pas3psag UudpoBoro
nHaukaTopa [OfmKeH MoMeHsaTb 3HadeHne ¢ 0 Ha 1. T[lpouecc
BbIMONHEHNS aBTOMaTUYECKON KoOMneHcauum nHauumpyeTcs
NocTeneHHbIM 3anonHeHneM uHaukatopa umdpon “17 .

lMocne okoH4YaHuMa  gaHHoOro npouecca 3b aBToOMaTU4decku
nepexoguT B pexum usmepenns. BoebkgaTe 40-60 cekyHa A0 yCTaHOBKU
3Ha4YeHnss M3MepseMoro pacxoga Ha uudgposoMm uHaukatope. Ecnu
3HaYeHne M3MepseMoro HyrneBoro pacxofa OTnnyaeTcsi OT Hyns, To
NPOBECTU aBTOMAaTUYECKYIO KOMNEHCALMIO CMELLLEHNS HYMS MOBTOPHO.

Yuncno, KoMneHcupywee cMelleHne Hyns, MOXXHO MOCMOTPETb
UM M3MeHUTb Npu HeobxoaMMocTu B NapameTpe «CMelleHUe HynA».

ABTOMaTUYECKYyIO KOPPEKTUPOBKY cMmeLLeHus HynA
Heobxoaumo npoBoauTb nNpu 3ameHe Y3 patuukoB B YIMP, npwm
3ameHe 3B US800 wnu YIMP. HoBoe 3HayeHMe cMmelleHus Hyns
3anucelBaetca B nacnopT Ha US800 w 3aeepsieTcsa nognucbio U
WTamMnom (noBepuTeribHbIM KNEMMOM) nuua, akKpeOUTOBaHHOIO B
obnactu obecneyeHns eanHCTBA U3MEPEHNIA.



2.3.7 MopakntodeHne US800 B ceTb RS485, npoTtokon obmeHa u
OOCTYMNHble ANsi CUYATbIBAHWS MO MoCreAoBaTeNbHOMY MHTepdency
napameTpbl B COOTBETCTBMM C NPUNOXeHnem [.

3. TEXHUYECKOE OBCNY>XVBAHWE

3.1 O6bwme ykasaHus

US800 He TpebyeT TexHu4eckoro ob6CnyxuBaHus, Kpome
neproanN4ecKoro 0OCMoTpa C Lienblo KOHTposs paboTocnocobHOCTK.

3.2 Mepbl 6e3onacHocTU

Okennyatauus US800 paspeluaeTcs Npu Hanminm UHCTPYKLMUK No
TEXHUKe 6e3onacHocTH, yTBEPXOEHHON npeanpusTnem -
nonb3oBaTenemM B YCTAHOBMEHHOM MOPSLKE.

McTodHMKaMn onacHoCTM Npu  MOHTaxe u akcnnyatauun US800
ABMSIIOTCA ANEKTPUHECKMIN TOK U M3MepsieMast XXUAKOCTb.

PeMoHTHble paboTbl  AgonyckaeTcsi NPOM3BOAWTL TOMBbKO Npu
OTKITIOYEHHOM HanpshkeHnn nutaHus. [py npoBeAeHUM PEMOHTHbIX
paboT cBsi3aHHbIX € 3ameHow T3 wnn YMP, B Tpybonposoae
obecneynTb OTCYTCTBME XKMUOKOCTU HaxoasLWeNcs Noa AaBrneHNeM.

4. MOBEPKA US800

4.1 US800, npegHasHayeHHble Ans MPUMEHeHUs B cdepax
rocyiapCTBEHHOro perynupoBaHus obecneyeHusi eAMHCTBa U3MEPEHNHA,
noanexar MepBMYHOM W nepuogmyeckon nosepkam. [MoBepky
OCYLLECTBNSAIOT fvua, akkpeautoBaHHble B obnactu obecneyeHus
eJuHCTBa u3MepeHuii cornacHo ykasanuam MNP 50.2.006-94:

umcnonHeHns R - no  pgokymeHTy  «Pacxogomep-cyeTyuk
xugkoctn ynbTpassykoBon US800. PykoBoactBO Mo akcnnyataumu
US800.421364.001P3. YacTb 2»;

mcnonHeHnsa P - no pokymeHTy «Pacxogomep-cyeTyuk
xugkoctn ynbTpassykoBo US800. PykoBoactBo no aKkcnnyataumu
US800.421364.001P3. YacTb 3».

US800 ucnonHeHus N npoxodst kanubpoBKy No AOKYMEHTaM:

«Pacxogomep-cyeTuumk xmnakoctun ynetpassykosoin US800. Pyko-
BoacTBo no akcnnyaTauun. US800.421364.001P3. YacTb 2, YacTtb 3»;

4.2 MexnoBepo4Hbl MHTEpBan — 4 roga.

4.3 UcnonHeHna R n P 3aBepsiotca B nacnopte Ha US800
NOAMUCHLI0 N LWITaMNoM (NUYHBIM KNEMMOM) Nnuua, akkpeaAUTOBaHHOro B
obnactu obecneyeHns eaUHCTBA U3MEPEHUIA.



5. TEKYU_U/II?I PEMOHT
5.1 lNepeveHb BO3MOXHbIX HEUCMPABHOCTEN BO3HMKAOLLMX NOCHe
MOHTaXa Unun Bo Bpemsi paboTbl NpuBeaeH B Tabnuue 15.

Tabnuua 15
HaunmeHoBaHve
HeuncnpasBHOC-
TW,  BHellHee
nposiBNeHne wu BeposiTHas MeTog
AononHuTenb- npuynHa yCcTpaHeHus
Hble NPU3HAaKU
Mpn  Bkntode- | HanpsikeHne Hke nnm MpoBepuTb Hanps-
HuM OB B ceTb | NpeBbiWano Hopmy XEeHWe Ha nNuTaroLLmX
oTCcyTCTBYET npoBogax
CBeYyeHune cBe-
Toanoaos 1 | HencnpaBeH ceTeBOW LLHYP 3aMeHNTb LHYP
unpoBOoro
aucnnes.
HeT coeguHeHus kabens c MpoBepbTe Npa-
nari. BUNbHOCTb U HaOEeX-
HOCTb NOAKIHOYEHUIA
US800 ne Bxo- KopoTkoe 3amblkaHue YcTpaHnTb
OUT B PeEXuMm -
TOKOBeayLLUen Xunbl kabens | 3amblkaHue nnu
ISMEPEHWT, 1 ¢ onneTko 3aMeHuUTb kaberb
ropuT KpacHbIN
cBeToaMon HeT xupgkocTtu B TpyGOnpo- MpoBepuTb Hann4yue
BOAE UINKN B XXMOKOCTU CrvW- | XnaKoctu B
«OTKA3» Ha
nuueBoit nane- | KOM Gonbluas KoHueHTpauus | TpybGonposoae u
96 BO3gyxa (rasa) YCIOBUS €€ TEYEHUSI.
HeuncnpasHbl MN3I1 nnu Ha 3aMeHNTb KOMMNNeKT
M3M npucytcTtytoT M3, nouncTntb
OTIIOXEHUA Mari

5.2 Ecnn nepeyvcneHHble B Tabnuue 15 meToabl He NPUMBOAST K
ycTpaHeHutio HeucnpasHocT, US800 nognexut pemMoHTy, 3amMeHe Ha
NPeanpuUATAN — N3rOTOBUTENE UIN €r0 CEPBUCHOM LIEHTPE. PEMOHT no
rapaHTUM OCyLLLeCTBNSIeTCS B TeyeHne 18 mecsieB C MOMEHTa BBOAA B
aKcnyaTauuto, Ho He Gonee 24 MecsiLEB CO OHSI M3rOTOBIEHNSI.




6. XPAHEHVE N TPAHCIOPTUPOBAHWE

6.1 TpaHcnopTtupoBaHue US800 ocyLecTBNAeTCA B ynakoBke
obecrneymBaloLLen ero COXpaHHOCTb U MOXET MPOM3BOAUTLCS N0ObIM
BMOOM KpbITOro TpaHcnopTa Ha noboe paccTtosiHve 6e3 orpaHnyeHns
CKOpOCTM.

TpaHCcnopTMpOBaHNME Ha camoneTtax [JAOIKHO MNPOU3BOAMTLCSA
TONbKO B OTannMBaeMbIX repMeTU3MPOBaHHbIX OTCEKaX.

Cpok npebbiBaHust US800 B ycrnoBusx TpaHCMOPTUPOBaHNUS He
bonee 45 cyTok.

6.2 lMpu nonyyeHnn USB00, ynakoBaHHbIX B SALMKKW, criegyeT
y6eouTbCcs B MOMHOW COXPaHHOCTW Tapbl. [py HanMuMn noBpexaeHun
criegyeT COCTaBUTb akT B YCTAHOBMIEHHOM nopsake M obpatuTbeca C
peknamauuen B TpPaHCMOPTHYIO opraH13aumio.

US800 nocne  TpaHCNOpPTUMPOBaHMS B YCNOBUSAX,  He
COOTBETCTBYHOLLNX yCroBuaM aKcnnyartaumu, HeobxoaAMMOo
BblAEPXNBATb B MOMELLEHUN C HOPMarbHbIMU YCIOBUSMW He MeHee 3
4YacoB, TOMNbKO MOCIe 3TOro NPOM3BECTU PaCMaKoBKy.

6.3 US800 pomkeH XpaHWTbLCA B CyXOM OTarnfvBaeMoMm MU
BEHTUNUPYEMOM MOMELLEHUN NPY TEMNepaType OKpyXatoLero Bo3ayxa
oT +5 o +40 °C n oTHocuTenbHoM BriaxHocTn ot 30 go 80 %. Bosayx
B NMOMELLEHUN He AOIDKEH coaepXaTb Mbiv U MPUMECK arpecCUBHbIX
napoB v rasos.

7. YTUITN3ALUA

US800 He copepXuT AparoueHHbIX MeTanoB U pyrnx BeLLecTs
nognexalinx o6a3aTenbLHON yTunmusaumu.

US800 He npeacTaensieTr oOMacHOCTU ANS XWU3HW, 340pOBbS
niogenn 1M OKpyXKalolen cpedbl Mocrne OKOHYaHWsi Cpoka  CryXobl
(skcnnyataumm) M MOXET nognexarb YTUNMsauum Mo TEXHOMNOruw,
NPUHATON Ha NpeanpuaTuKn, akcnnyatupytowem US800.
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NMPUNOXEHUE I
VcnonHeHne ynbTpassykoBoro pacxogomepa US800 ¢ kaHanom
N3MepEeHNs YHNPULIMPOBAHHbBIX CUrHarNoB CUIbl MOCTOSIHHOMO TOKa
4-20 (0-5, 0-20) mA.

Ob US800, kpome msmepeHuss pacxopa Mo nepBoMy KaHany,
obecneumBaeT npeobpa3oBaHMe MO YHUBEPCANbHOMY aHarnoroBoMy
KaHany (2-o/ KaHan) u3MepeHust curHanoB npeobpasoBaTtenen
AaBMneHUs B COOTBETCTBUN C DOPMYON:

P=Pg(l-1)/(ls = In),

roe P - nokasaHusa Ha nHaukatope nasneHus, Ma;
Ps - BepxHuUi1 npegen nsmepeHus gasnenus, Mria;
I ,l4 - BEPXHUA U HWKHUMA nNpedensl curHana c
npeobpasoBaTtens AaBreHusi, MA;
| - TekyLee 3HayYeHMe curHana c npeobpasoBaTens OaBrieHus,
MA.

Mpenen OTHOCUTENbHOW MOrpPELUHOCTU M3MEPEHUS  CUIHaNoB
4-20 (0-5, 0-20) MA c npeobpa3oBaTtenen gaerneHus + 0,4%.

HaCTpOVIKM npm60pa Ha BBOA aHanoroBoro TOKOBOro cCurHana
npon3BoAATCA B 2-0M KaHarne B COOTBETCTBMMU CO cnep,yrou.l,eﬁ Tabnvuen

dopmaTt oTo6paxeHUs1 Ha
Homep napametpa MHOMKaTope

1.1 YcpeaHeHHbin kog AL

X XX

aHanorosoro TOKOBOro Bxoaa;

1.2 BbluncrieHHoe 3HavyeHne

aHanoroBoro Toka, MA;




1.3 BbluncrieHHoe 3HavyeHne
hun3nyeckon BeNUYMHbI B abCOMOTHbBIX

3HayeHunsIX (MrHOBEHHOe);

1.4 BbluncrieHHoe 3HavyeHne
hun3nyeckon BENUUYMHbI B abCOMIOTHbBIX

3Ha4yeHusx (ycpegHéHHoe);

2. MakcumarnbeHoe 3Ha4YeHue
hU3n4EeCKON BENNYMHBI
COOTBETCTBYIOLLLAA MaKCUManbHOMY
3HaYeHM0 ToKa BbIOpaHHOTO
auwanasoHa (0-5, 0-20 unu 4-20).

3. MuHnmansbHoe 3Ha4YeHue
hU3nN4ECKON BENNYMHBI,
COOTBETCTBYIOLLIEE MUHUMANBHOMY
3Ha4YeHu0 ToKa BbIOpaHHOTO
auwanasoHa (0-5, 0-20 wnu 4-20).

4. He 3anonHsieTcs

5. He 3anonHsietcsa

6. MocTosiHHasA BpeMeHU
ycpeAHeHNA usmepeHus, 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 3HadveHue: 0.3

7. He 3anonHsietcsa

8. KOHTpOﬂb BbIXOAHbLIX CUTHANoB:

He BbinonHAeTcA

9. He 3anonHsieTcs




0. OAnAa wuvHUMUManuM3auMum pexuma
KanubpoBKM aHanoroBoro Bxopja | 0 . X X X X

3anonHaetca XXXX=1111

out [uana3oH TokoBoro Bxoga, MA | o u t X X
(0-5,0-20 unu 4-20)

t1 KanuGpoBo4HbIn KO3(pPMUNEHT
TOKOBOrO BXoja B Havane aguanasoHa | t 1 X X X

(3anonHsieTca nNpu kannbpoBke)

t2 Kanu6poBo4HbIM KO3(PPULUNEHT
TOKOBOrO BXOAa B KOHUe [AvanasoHa | t 2 X X X

(3anonHsieTca nNpu kannbpoBke)

F1 Koma ALUN max (3anonHseTca

aBTOMAaTMYECKM NPy KanMbpoBKe)

F2 Komg AU min (3anonHseTtca

aBTOMAaTMYECKM NPy KanMbpoBKe)

Mpumeyvanue: X - uudpa ot 0 40 9; Y- nokasartens cteneHn 10 B

copmare 3anucu umcna 0.XXXX o 10"




Cxema BHelwwHux nogknoveHnn US800 ¢ kaHanoM u3mepeHust
YHUPULIMPOBAHHbIX curHanos cunbl NOCTOSIHHOIO TOKa
4-20 (0-5,0-20) mA:
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NMPUNOXEHUE 2
Onwncanune guctaHumoHHoro (6ecnpoBOAHOr0) CUUTBLIBAHWUSI apPXMBHOWN
nHdopmaumm nocpeacrtsom GSM mogemos.

B pacxogomepax US800 peanusoBaHa  BO3MOXHOCTb
ANCTaHUMOHHOro (6ecnpoBOAHOMO) CUYMTbLIBAHUSA C pacxogomMepa wunu
cetn pacxogomepoB US800 nocpegcteBom GSM mogemoB (Siemens,
Cinterion, IRZ) n 3anucu B [1K apxvmBoB (4acoBbIX, CYTOYHbLIX W
MECHYHbIX), YCTaHOBKE (KOppPEeKLUMM) aCTPOHOMWYECKOrO BpeMeHu
npubopa no nocnegosatensHoMy UHTepdency RS232 unun RS485.

PekomeHayemble ons npumeHeHuss mogembl — IRZ MCS52iT,
CINTERION MC52iT, BGS2T-232 (¢ uHTepdericom RS232) unun IRZ
MC52i - 485GI, BGS2T-485 (c uHTtepcpericom RS485).

Bo3MOXHOCTb  (PYHKLMOHUPOBaHUA obecnevmBaeTcs nocpeac-
TBOM TEXHOMNOrMN Nnepefayn [AaHHbIX MO ronocoBbiM kaHanam  GSM
CSD. (B MTC - ycnyra «MobunbHbin ocucy, B Beeline — «[Nepenaya
AaHHbIX 1 dhakcoB» 1 T.4.)

BHumaHue: [aHHaa ycnyra MOXeT nogkKno4vaTrbcsi oTaerb-
HO, YTOYHANTE CNOCcOob NOAKIYEeHUs Y CBOEro oneparopa.

CkopocTtb nepegaym go 9600 6uTt/cek.

[danbHocTb Nepegayvm orpaHn4mMBaeTcs 30Hon oxsaTa cetu GSM
BbIOpaHHOro onepaTopa.

Ons ckauvBaHWa annoB apxMBOB MCMOMb3yeTcs nporpamma
"US800_APXMB_GSM(CSD)", poctynHasi, Kak M OnNucaHue camou
nporpammel, 4N cBOOOAHOro ckauMBaHWs Ha canTe www.encont.ru.

Mporpamma paboTaeT Ha cTauMoHapHbIX 1 NepeHocHbIx IBMPC-
KOMMbloTEPaXx non onepauyoHHbIMU cuctemMamu Windows
95/98/Me/2k/XP.

uss00
ucnonHexue c RS485
! E e !‘G GSM-mqnem GSM-mogem
Ser_o c RS485 c RS485

K, HoyT6yk
cUSB
w01m

Komseprep
RS485-RS232/USB




NMPUNOXEHUE I'3
UcnonHenne B6 US800 ¢ gononHUTensHon yHKUMEN
«[Jo3nmpoBaHne 3agaHHOro oorema»

HdaHHoe ucnornHeHne obecneymBaeT BbIMNOMHEHNE BCEX (DYHKLUIA
ynbTpassykoBoro pacxogomepa US800 ¢ gononHutensHoOn gyHKUUEN
«[dosmposaHue».

®dyHkuma  «[JosupoBaHMe»  pacxogoMepa  3akrvaeTcs B
BO3MOXHOCTU:

1. 3apgaHus 3HaYeHUs1 o6beMa J03MPOBaHNS;

2. otpaboTku nycka npu Haxatum kHonkn CTAPT,;

3. BblJaynM curHaria Ha WCMOMHUTENbHOE YCTPOWMCTBO Mpu

NPOXOXAEHNN 3aaHHOro obbema.

[ononHUTenbHO K OCHOBHLIM cyeT4Ynkam obbema (06_1) n Bpe-
MeHn Hapabotkn (BPE_HAPAB_1) B US800 gaHHOro wucnorHeHus
NpuUCyTCTBYET:

1. 3apaHne ob6bema gosmposaHus (ob_3A0AH);

2. Ocrtanocb gosunposaTtb (ob_OC);

3. MNpowepawnii yepes YIP o6beM BO BpeMsi [O3MPOBaHUS
(ob_nP).

[ns ocyliecTBneHns npowecca 403MpoBaHNs HEOOX0aAMMO:

1. Tepentn Ha none «ob_3A[0AH», HaxkaB HeobXxogMMoe Konu-
YecTBO pa3 KHonky «PEXUM».

2. B none BBoga (MuratoLmn cumeor) mMetogom nepebopa Bbl6-

paTb HeobXxoauMmyl Ludpy 3HaveHus obbema (KHomka A Ha nesoit
ctopoHe OB). CmeHy nosuumm  (BbIGOp paspsiga) WU3MEHSEMOro
3HaYEHNs NPOV3BOANUTL HAXKATUEM KHOMKK > .

3. Tocne BBOoAa HEOOXOAMMOrO 3HAYEHNS HaXaTb KHOMKY
CTAPT (Ha npaBonm cTopoHe O3b), ocywecTBMB MyCcK pexuma
[03upoBaHus (cpabaTbiBaHUsi onTopene).

Myck Ao3mMpoBaHUs BO3MOXEH TONbKO U3 pexunma «ob_3ANAH»;

4. [ns crnexeHus 3a NPOLLECCOM A03UPOBaHUSA MNepenTu Ha He-
06XxoaMMbI MapamMeTp, HaxaB HYXXHOe KONMMYeCTBO pa3 Ha KHOMKY
«PEXNNMy;

5. TMpwu pocTwkeHun 3agaHHOro ob6bema NponsonaeT pa3Mblka-
HWE KOHTaKTOB OMnTopene - A03UpPOBaHME 3aKOHYEHO.



NMPUNOXEHWUE '3 (NMPOOOINKEHUE)
BHelLHWIA BUO U cxema BHELUHUX NOAKMYeHU Ans ncnonHeHns 9b

US800 c dpyHKumen «[dosupoBaHne»
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NMPUNOXEHUE I'3 (NPOOOIMKEHUE)
CTpyKTypHas cxema oTobpaxeHus nHpopmaummn Ha nHaukaTope Ans
ncrionHeHunst 36 US800 ¢ doyHkumeln «[JosnposaHue»
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NMPUNOXEHUE I'4
UcnonHenne B6 US800 ¢ gononHuTensHon dyHKUMen
«[UCKpeTHLIN BbIXO NOHWXEHUS / NOBLILLEHWS pacxoaan

[daHHoe ncnonHeHve obecneynBaeT BbINOMHEHWE BCeX OYHKLUNA
ynbTpassykoBoro pacxogomepa US800 ¢ pononHuTenbHOW hyHKUMen
cpabaTbiBaHNs OWCKPETHOrO BbiIXxOA4A MNPV MOHWXEHWM [ MOBbILLIEHUN
N3MepsieMoro pacxoga HXe YCTaHOBNEHHOro 3Ha4YeHus.

Ona 3agaHuMa ycTaBkM HeoOXOAMMO BbINOMHUTL CrieayloLline
OencTBns:

1. B cootBeTCcTBUM C M.2.3.3 NEPENTUN B pEXNM NporpaMMmMpoBaHns
BTOporo kaHana. BeibpaTe napameTtp «llkana» u ycrtaHoBWUTb ero
3HayeHue, COOTBETCTBYIOLLIEE 3HAYEHUIO HYXXHOW YCTaBKMN B M>/4. BbIiATh
13 pexuma nporpaMMmnpoBaHus.

2. MNepenTn B pexxmm NnporpammMmpoBaHus NepBoro kaHana. Bovtu B
CUCTEMHbI NapaMmeTp «pexum pabotbl db». B cooTtBetcTBMM C
Tabnuuen 13 oTKIOYUTL PYHKUMIO «OBYXKaHarNbHOE UCMNOSNTHEHMEY.

[ns BBOAa HOBOro 3Ha4YeHWs YCTaBkM B AarnbHeENLEM HEOOXOAMMO
OyneT cHavana BKMOUYUTL (DYHKUMIO «ABYXKaHarbHOE WCMOMHEHUEY,
BbINOMNHUTL N.1, 3aTem n.2.

Ecnu He oTknoyaTh «AByXKaHanbHOE WCMOMIHEHME», TO PEXUM
paboTbl US800 He HapyllaeTcsl U HUKAKOro BIUSIHWUS Ha U3MEpEeHUs He
okasbiBaeTcs. B atom cnyyae GygeT npucyTCTBOBaTb MHAMKAUUSA ONS
pacxoda BO BTOPOM KaHarle, KoTopasi He HeCeT HUKaKon MHdopmaLnn.

Cxema BHelWHMX noakmoyeHun Ana  wucnonHeHus 3b US800 c
dyHKuMen «ANCKpeTHbIN BbIXO MOHWXEHUS pacxoadar:

AC unu DC

+ 400B/120mA XS3
Koum.| Lens HasnaveHue
+, -
1 IL_|-‘T' OMCcEpeTHBIA BbiXog,
“cyxon KoHTaKT"
Unipposoi
NOCNEAOBATENLHBIA
niTepded

f+({l1+)
f- ()
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NMPUNOXEHUE O

US800 moxeT obecneunTb BbIMNOMHEHNE KOMMYHUKALMOHHOW
OYHKUMM B COCTaBe MPOMBLILINEHHON CeTU Ha OCHOBE WHTepderica
RS485, nossonsiowen KOHTPONMPoBaTb €ro napameTpbl Npyv NOMOLLU
BHELLUHEro YCTponcTBa (KOMMbiOTEpPa, MWKPOMNPOLECCOPHON CUCTEMBI
yrnpaBsneHus).

UHTepdenc RS485 wucnonbsyeTcsa Ana nepejadn curHana B
oboux HarmpaBneHusix no ABym npoBodam (Butas napa). RS485
ABNsAeTCs CTaHOapTHbIM nHTEepencom, crneuunansHo
CMNPOEKTUPOBaHHLIM AN ABYHanpasfeHHONW nepegayn  LUdpoBbIX
OaHHbIX B YCMNOBUSIX WHAYCTPUArnbHOro okpyxeHuss. OH  LIMPOKO
ncnonb3yeTcsa AN NoCTPOEHUS MPOMBbILINEHHbLIX CETEN, CBA3bIBaOLLMX
ycTpoinctBa € uHTepdenicom RS-485 Ha pacctogHum go 1,2 km
(penuTepbl NO3BONAOT YBENUYNTL 3TO PacCTOSHUE).

JInHna nepepaun curHana B cTaHgapte RS485 asnsetca
audpepeHLmanbHONn, CUMMETPUYHOM OTHOCUTENbHO "3emnu". OpuH
CErMeHT MPOMBILLNIEHHON CETU MOXeT cofdepxaTb A0 32 YCTPOWUCTB.
Mepepaya curHana no ceTm  ABNAeTCA  AByHarpaBrneHHOW,
WHULMMPYEMOW OOHUM BedyLMM YCTPOMCTBOM, B KayecTBe KOTOpPOro
0ObIYHO UCMONb3yeTCHd OMUCHBIA UMM MPOMBILLIEHHBIA  KOMMNbIOTEP
(koHTponnep). Ecnu ynpaensowMin  KOMMNbIOTEP MO UCTEYEHUU
HEKOTOPOro BpeMeHUM He nornyyYaeT OT Moayns oTBeT, 0OmeH
npepbiBaeTCs M WHWUMaATMBaA BHOBb NepedaeTcs  ynpasnsowemy
komnbioTepy. Jliobon mogyneb, KOTOpbI HWYEero He nepepaer,
MOCTOSIHHO HaxOAWUTCA B COCTOSHUM OXuAaHws 3anpoca. Bepyuiee
YCTPONCTBO HE NMEET aapeca, BeAOMblE - UMEOT.

MpumeHeHne wuHTepdpenca RS485 nossonsetr pacnonoxuTb
npubopsbl US800 B HenocpeacTBEHHOW GNM30CTM K KOHTPONMpyeMomy
060pyaoBaHMO M TakuM 06pa3oM yMeHbLUNTb 06LLY0 ANvHY NPOBOOOB
M BENUYMHY MapasvuTHbIX HaBOAOK Ha BxogHble UuUenwu. Pasmep
agpecHoro NpocTpaHCcTBa MOAYren No3eonsaeT o6beanHuTb B CeTb 256
ycTponcTB. NMockonbKy Harpy3o4yHasi cnocobHocTb MHTepderica RS485
Moayren coctaernseT 32 cTaHOapTHbIX YCTPOWCTBA, ANS pacLuMpeHus
ceTn po 256 eauHuy Heobxoammo ucnonb3oBaTb RS485 penuvtepbl
mMexagy parmeHTamu, cogepxawummn go 32 mogynein. KoHsepTtepbl U
penuTepbl CeTU He ABNSATCA agpecyemMbIiMU YCTPOMUCTBaAMU U MO3TOMY
He YMeHbLUaloT NpedenbHyo pa3sMepHOCTb CeTU.



Ona  noctpoeHuss  ceTM  pekoMeHOyeTcs  MUCNonb3oBaTb
3KpaHWPOBaHHYIO BUTYIO napy nposodoB. Moaynu nogknoyawTes K
cetn ¢ nomouwblo kiemm DATA+ n DATA-. Haunydwewn Tononornen
CeTn £BNAEeTCA [ASfIMHHAs §NWHUA, K KOTOPOW B pasHblX MecTax
NOAKIIOYEHbI afpecyeMble YyCTPOMCTBA.
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KomaHgpl, nocbinaemMble ynpaBnsoWmMM KOMMbIOTEPOM B NprGop
coBMecTuMbl ¢ moaynsmu ADAM-4017, ICPDAS 1-7017 u umetoT
cneyoLyo CUHTakcudeckyto cTpyktypy (npotokon DCON):

#AAN[CHK](CR)- uteHne aHanorosoro Bxoga ¢ kaHana N,

# - pasgenuTenbHbl CMMBOI 3anpoca;

AA - OBYXCMMBOIbHbIA  LLIECTHaALaTePUYHbIN agpec Moayns (oT
00 oo FF);

N - HOMep KaHana, KOTopbli Hy>xHO npouutatb (oT 0 go
B B ASCIl dopmare);

CHK — koHTponbHas cymMa 13 AByX CMMBOMNOB (B KOHTPOMbHYIO
CYMMY He BKIMoYaeTCs KoA CMMBOSa Bo3BpaTa KapeTku);

CR - 3aBepuwatowunin cumeon, Bo3spaT kapeTku (0x0Dh);



OteeT >(DATA)[CHK](CR)

> - pasgenuTernbHbI CMMBOS OTBETA

(data) - BxogHoe 3HaveHue 3anpalumeaemoro kaHana B ASCII
dopmate. CocTouT M3 3HaKa + WM - U NATU OECATUYHbIX
3HaKoB C (PUKCMPOBaAHHOW 3arnsTow.
Mpumep
Ctpoka komaHabl:#012B6 (CR)
cymma ctpokn ="# + ’0’ + 1’ + '2'=23h+30h+31h+32h=B6h,
KoHTponbHasa cymma =B6h n [CHK]="B6’.
OTtBeT npnbopa:>+1.234596(CR)
Cymma CTpOKM = > + '+ + " 4 ') + 2 + '3 + 4 +
’5’=3Eh+2Bh+31h+2Eh+32h+33h +34h+35h=0196h,
KoHTponbHasa cymma =96h 1 [CHK]="96".
KomaHga sanpaluvsaeTt 2-oi Bxog Mopayns ¢ agpecom 01h.
3HaveHne 2-ro kaHana paBHO + 1.2345.

Tabnuua goctynHbix napametpoB US800 no RS485 uHTtepdeiicy.

Ne napamempa HaumeHosaHue napamempa
0 Q1 - MrHOBEHHbIN pacxop no 1-my kaHany
1 Q2 - MrHOBEHHbIN pacxoq No 2-my KaHany
5 V1_H - cyeTunk HakonneHHoro obbema no 1-my
KaHany ctapluue 4-pe paspsaa
V1_L - CyeTumk HakonneHHoro obbema no 1-my
3 KaHany mnagwmue 5-Tb pas3psaos
V2_H - cyeTynk HakonneHHoro obbema no 2-my
4 KaHany ctapliue 4-pe paspsaa
V2_L - CyeTuuk HakonmneHHoro obbema no 2-my
5 KaHany mnagwue 5-Tb pas3psaos
MpusHak “HOPMA” no 1-my kanany (0- kaHan
6 HaxoguTcs B oTkase, >0 B HopMme)
7 MpusHak “HOPMA” no 2-my kaHany (0- kaHan
HaxoguTcs B oTkase, >0 B HopMme)
T1_H - CyeTuunk BpemeHu HapaboTku no 1-my
8 KaHany ctapluue 4-pe paspsaa
T1_L - CyeTumk BpemeHu HapaboTku no 1-my
9 KaHany mnagwue 5-Tb pas3psaos




A T2_H - CyeTuuk BpemeHu HapaboTku no 2-my
KaHany ctapluve 4-pe paspsga

B T2_L - CyeTumk BpemeHu HapaboTku no 2-my
KaHany Mmraglwuve 5-Tb pa3psinos

HakonneHHbIn 06bemM 1 BpeMsi HapaboTku paccunTatb No hopmynam:
V=K*(100000*V_H + V_L),m3;

K - Bec mnaglen eanHunusl no Tabnuue 11 PO u.1
T=0.1*(100000*T_ H+ T L) ,4acos.

MpumevaHus:

1. MNMapameTpbl nocnegosaTenbLHON Nepeadu:

Ckopoctb ot 300 go 115200 604, 8 61T gaHHbIX ,1 cTon 6uT, BUT
YETHOCTU OTCYTCTBYET.

2. [Ona pgeMmoHCTpauuuM  nocnegosaTenbHOW — CBA3M MO
CMMBOITbHOMY MPOTOKOIY C NPUBOPOM MOXHO MCMONb30BaTb NporpaMmy
US800_rs485.exe.

3. [Ona ckauuBaHuMa C npubopa apxuMBOB UCMONb30BaTb
nporpammy US800_arc.exe.

4. Ins1 u1CcNonb30BaHWs B KOHEYHOM MPUMEHEHUN MOXKHO
ncnone3osaTtb 10 ang mogynen ADAM-4000 n I-7000, nmetoeeca Ha
pblHKE B CBOGOAHOM pacrnpoCTpaHEHNN.



HacToswas yactb pykoBoACTBa NO 3KCMfyaTaumm pacxogomepa
- cuyeTymka xwmakoctm ynbTpassykoBoro US800 (panee - USS800),
yCTaHaBnvMBaeT MNOPSAOK WM METOAWKY MNPOBEAEHUS MEePBUYHON U
nepuogundyecknx nosepok US800 Ha nOBEpOYHbIX pacxogoMepHbIX
3TanoHHbIX YCTaHOBKaX.
Ob US800, noBepeHHble MO AdaHHOW MeToauke, obecnednBatoT
MeTpOriIormyeckme xapakTepUCTMKM B COOTBETCTBMM C Tabnuuen 1.

Tabnuual
OTHOCUTeNbHasA NOrpPeLHOCTb
npu nsmepeHuu, %
OwvanasoH | uameTp ycnoBHOro pacxoaa rno
pacxona npoxosa, MM:; MHAMKATOPY pacxoga no | obvema
1 ucnonHexne YIP N 4aCTOTHO- TOKOBOMY Mo nHAKa-
MY BLIXOAlY BbIXOAY TOpYy
Q Q 15-150 opgHony4eBom +1,5 +2,0 +1,5
min = =P 17100-150 pByxnyqesoii +1,0 +1,5 +1,0
15-150 opgHony4eBom +1,0 +1,0 +1,0
QP - Qmax <
100 -150 gByxny4yeson +0,5 +1,0 +0,5

MexxnoBepou4HbI MHTEpBan - 4 ropa.




1. OMEPALI NOBEPKN

1.1 Mpu nposegeHun nosepkn US800 A0MmKHbI BbINONHATLCH
onepaumu, ykasaHHble B Tabnuue 2.

Ta6nuua 2
0O6513aTENBHOCTL NPOBEAEHMS Onepauum
Howmep
HavumeHoBaHue . .
onepaumm nyHKTa npv NepBUYHOM npv nepuoanyeckomn
rnoeepke roBepke
1 BHewHun ocmMoTp 5.1 [a Oa
2 OnpoboBaHue 5.2 [a [a
3 Onpenenexve
METPONOrMYECKNX
P 5.3 [a [a
XapaKTepucTuk

I'IpwmeanMe - Ona COKpalweHna BpeMeHUM W CHUXEeHUA TpyaoeMKOCTU
I'IepBI/I‘-IHOI;I NMOBEPKM, uenecoo6paaHo onepauunn I'IepBI/I‘-IHOIZ NOoBEPKN
cosmMellaTtb C npnuemMo - cgaTtoY4HbIMU UCMbITAHUAMU, NPOBOANMbIMA [maBHbIM

KOHTPOJ1EPOM NpeanpuaTmna - UroToBUTENA.

2. CPECTBA INOBEPKW

2.1 Tpn npoBegeHUN NOBEPKM AOMKHbI NPUMEHATHCS CpeacTaa
N3MepeHni, ykasaHHble B Tabnvue 3.

2.2 [lonyckaeTcsl NpUMEHeHuWe [ApYyrux Cpeacts MOBEpKU, C
XapaKTepUCTUKaMn He XyXe, YeM XapakTepUCTUKM CPEeACTB, yKas3aHHbIX
B Tabnuue 3.

2.3 Bce cpenctsa M3MepeHMKn, UCNosb3yemble Mpu  NoBepke
US800, pomkHbl ObiTb MOBEpeHbl W MMETb COOTBETCTBYHOLLUNE
OOKYMEHTbI C OTMETKaMu O AEeNCTBYIOLLEN NOBEPKE.



Tabnuua 3

HavumeHoBaHu
e onepauum

Ne
nyHKTa
NnoBepKU

CpencTso NOBEPKU U €ro HOPMAaTUBHO -
TEXHUYECKMNE XapaKTepPUCTUKK

Onpo6oBaHue

OnpeaeneHue
MeTpornoru-
YecKux
XxapakTepuc-
TMK

5.2

5.3

YcTaHOBKa MNoBepo4YHasi pacxogoMepHas
3TanoHHas

[wvana3soH namepeHus pacxoga: 0,02-300 M3y
InameTpbl YyCNOBHbIX MPOXOAOB MOBEPSEMbIX
pacxogomMepos - cyeTdnkoB oT 15 ao 150
OTHOCHTENbHAs MOrPeLLHOCTb:

npu  U3MEepeHuM  pacxoga  STanoHHbIMU
pacxogomMmepamm He 6onee * 0,3 %;

NPy W3MEPEHUM ITaNOHHLIMU MEepHUKaMU He
oonee =+ 0,25 %;

npu n3amepeHun Becamu He 6onee + 0,15 %;

YacToTOMep 3neKTPOHHO-CYeTHbIN TUNa
GFC - 8131H Instek (GW)

[wana3soH namepsaembix yactot - ot 0.01 'y go
120 MI'y,

MakcumanbHbIA YpoBeHb BXOOAHOIO curHana —
150B (0-10kl"w); 5B (10 "y — 120MI"w)
[MorpelwHoCcTb U3MEePEHNst HacToTbl + (10'6+ 1
ed. Mn. paspsga)

BonbTMeTp YyHUBepcanbHbIA LdpoBoi
GDM-8245 Instek (GW)

MorpeLlHOCTL U3MEPEHUsI NMOCTOSIHHOIO Toka, %
+ (0.2 + 2 eq. mn. pa3psga)

MorpelHOCTL U3MEPEHUsI MOCTOSIHHOTO
HanpsbkeHust, %

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

TepmomeTp nabopatopHbin TI1-18
CekyHaomep-Tanmep CTLU-1, npeaen
nm3mepeHus 999 c

MaHomeTp MO-160-2,5 MIMa 0,4




3.TPEBEOBAHVA EE3SONACHOCTU

3.1 TMoseputenn US800 AOMmXHbI MMETb KBaNUMUKaALMOHHYIO
rpynny no MT3 un IMNTE He Hwxe lIl ans anekTpoycTtaHosok Ao 1000 B.

3.2 Tlpu pabote <c wu3MeputenbHbiMM npubopamu u
BCromoraTenbHbIM  0OOpyAOBaHMEM  [AOIMKHbl  ObITb  COGNIOAEHbI
TpeboBaHus ©e30nacHOCTW, OroBOPEHHble B  COOTBETCTBYHOLLMX
TEXHUYECKUX  OMUCaHMAX M PYKOBOACTBAX MO  3KChnyatauuu
npUMeHsieMbIX NpUOOpPOB.

4.YCNOBWA NOBEPKW M NOATOTOBKA K HEN

4.1 MNpn npoBeaeHNM NOBEPKM AOIMKHbI COBMNOAaTbCA YCNoBuUs,
He mnpoTuBopedvawme  paboumm ycnosusMm akcnnyaTauum USS800,
pernamMmeHTUpoBaHHbIM B JOKyMeHTe «Pacxogomep-CHeTUMK KUOKOCTU
YyNbTPasByKOBOW uS800. PykosoacTtso no aKkcnnyaraumu.
US800.421364.001P3 YacTb 1».

B atom cnydae OormkHbl cOGnOAaTbCsl YCNoBUsSI IKchryaTauun
NoBepoYHOro 06opyLoBaHMS.

YTP gomxkeH ObITb NpUcCOeanHEH K TpybonpoBogam noBepOYHON
YCTaHOBKU C cobntogeHvem TpeboBaHui aKCnnyaTauMoHHbIX orpaHuye-
HUI (pykoBoacTeo no akcnnyaTaumm US800.421364.001P3 YacTb1»).

HecTtabunbHocTb noToka He 6onee 4%;

4.2 [na KOHTPONS YCNOBUMW MNOBEPKU [OMKHbI NPUMEHATHCS
criegytoLlme cpeacTsa U3MepeHuin:

* TepMOMETP C LieHoit aeneHus He 6onee 1 °C, ananasoHom
usmepenus (0-50) °C;

" [ICUXPOMETP AN U3MEPEHMS BNaxHoCcTu B Avana3oHe ot 30
10 80% c norpeLuHocTbio He Bonee + 5 % npu Temnepatype (15-30) °C;

» BapomeTp C guanaszoHoM namepeHus gasneHus (84-107) klMa
C norpeLuHocTbio He 6onee 1 kMa;

* BOMbTMETP NEPEMEHHOrO TOKa AN U3MEPEHUS HaMpPsXXeHNS
nuTaHus ¢ gruanasoHom namepenus 0-300 B u norpellHocTbio He Gonee
+ 1,5%.

4.3 Tepen npoBedeHMEM MNOBEPKM OOIMKHbI ObiTb BbIMNOMHEHbI
criegytoLlme noaroToBUTENbHbIE PaboThI:



* onpeaeneHne coctaBa NoOBepUTENeN;

" [poBepKa Hanuuus LENCTBYIOLMX CBUOETENLCTB (OTMETOK) O
nosepke B hopmynsipax cpeacTB WM3MEPEHWUNA, UCMONb3yeMbIX Mpu
nosepke USB800;

* npoBepka Hanuyus nacnopta Ha nosepsieMbln US800;

" nogroTtoBka K paboTe MCnonb3yeMbiX CPenCcTB U3MEPEHWUN B
COOTBETCTBMU C UX IKCMyaTaLMOHHON AOKyMEHTaLMEN N NOAKTHOYEHNE
k US800 cornacHo cxeme BHELLHUX NOAKITOYEHWNA.

* BblAepXKa Mepeg onepaumMsiMM MNOBEPKM B Hepaboyem
COCTOsIHUM He MeHee 30 MUHYT B YCNOBUSAX yKa3aHHbIX B 4.1, a 3aTem
BO BKITHOMEHHOM COCTOSIHUW MPU 3TUX XKe YCNoBUSX He MeHee 30 MUHYT.

" rpagyvpoBKa LS 334aHHOro AuanasoHa M3MEHEeHMUs1 pacxoaa
B COOTBETCTBMM C METOAUKON NPUINoXeHus A.

5.NMPOBEJEHNE NOBEPKA

5.1 BHeLwHWi ocMoTp

Mpn BHEWHeM OCMOTPE MNPOBEPUTb  KOMMIEKTHOCTb W
MapKMpOBKY,  HanmuyMe nromMOupoBaHWs, OTCYTCTBME  BUOAUMbBIX
MeXaHWUYECKMX NOBPEXOEHW.

PesynbTaTbl BHELIHEro OCMOTpa cyYMTaTb MONOXUTENbHBIMMU,
€Ccrnv YCTaHOBMNEHO COOTBETCTBUE BHelLHero suaa u coctosHus US800
TpeboBaHWAM aKCnyaTalMOHHON JOKYMEHTaLUMM Ha Hero.

5.2 Onpo6GoBaHue

Mpn onpoboBaHuu uS800 yCTaHaBnmMBaeTcs ero
paboToCNOoCOBGHOCTL B COOTBETCTBUM C YKa3aHWsAMU PyKOBOACTBA MO
akcnnyatauuun US800.421364.001P3 YacTtb1.

MpoussecTn 2-3 NPoOHbLIX U3MEPEHUsi, KOHTPONMPYS pacxog Mo
nokKasaHUsM 3TanoHHOro 1 NOBEPSIEMOro Pacxo40MepPOB-CHETHMKOB.

5.3 OnpegeneHne MeTpororM4yecknx XxapakTepucTuk

5.3.1 OnpepeneHne OTHOCUTENbHbLIX  MOFPELUHOCTEN  MpU
n3MepeHnn pacxoga npoBoauTb B 3-X ToukaxX Qmin, Qp, M Qmax 4NN
KaHana naMmepeHusi.

5.3.1.1 3HaueHud Qmin, Qp BblbMpaloTca no Tabnuue 1
pykoBoactBa no akcnnyataumm US800.421364.001PO Yactb1 B



COOTBETCTBMM C YCMNOBHbIM AMaMeTpoM YMNP w3 komnnekra
nosepsiemoro US800.

Qmax  MpPUHMMaeTCa paBHbIM 3aJaHHOW LWKane pacxoga U3
nacnopta Ha US800, nnbo mMakcumaribHOMy 3Ha4YeHuo Ans AaHHOro
Avametpa no Tabnuue 1 pykoBoACTBa MO 3KCMfyaTaumm
US800.421364.001P3 YacTb 1.

3HaveHnss pacxoga MOBEPOYHOW >KUOKOCTM MpU  U3MEPEHUU
nosepsiembim US800, CHATL ANs KaXaow TOYKM He MeHee 3-X pa3 no
nokasaHusiM MHAMKaTopa 1 NokasaHMsM YacToToMepa 1 amnepmeTpa.

5.3.1.2 OTHOCUTENbHYI MNOrpeLHOCTL NPU U3MEpPEHUU pacxoa

no nHAnkKaTopy 5in, onpeaenuTb Ans Kaxaoun Toukn no cdopmyre (1):

I _0NnJ
J Qi i ofp

:/.— x100 , % (1)

i 06p

inu

roe:
Qif- 3HayeHWe pacxopda, CHAToe ¢ MHAuKaTopa nosepsiemoro US

800 B I -01 NOBEPOYHON TOUKE, PN ] - OM U3MEpeHU, M°/u;

Qijgﬁp - 3Ha4eHne pacxona, CHATOe C 3TaroHHOIo pacxogomMmepa —

cyeTuMKa B 1 -OW NMOBEPOYHOI TOYKE, Npu ] - OM n3MepeHun, MY,
5.3.1.3 OTHOCUTENbHbIE MOrPELHOCTN NPU U3MEPEHUN pacxoaa
Mo 4acTOTHOMY BbIX0Ay 5Fifonpe,u,enmb no goopmyne (2):

j
sxF!

. i 0bp
5,/ =1000 7" 100, % )
Fi 0/
i o6p

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

F'ij- 4acToTa, n3aMepeHHada Ha 4aCTOTHOM BbIXO4e noBepAaemMoro

US 800 B I -01 NOBEPOYHOI TOUKE, MPK J - OM uamepeHum, I'y;



Qijgﬁp - 3Ha4eHne pacxona, CHATOe C 3TalrloHHOro pacxogomMmepa —

cyeTuMKa B 1 -OW NMOBEPOYHOI TOUKE, Npu J - OM M3mepeHuu, M/,
5.3.1.4 OTHOCuTENbHbIE MOrPELHOCTN MPU U3MEPEHUN pacxoaa
Mo TOKOBOMY BbIXoAy 5[{ onpeaenutb no dopmyne (3):
j
SX([i _[o) —0O/
. 1 obp
5/ = A %100, % 3)

1i J

i o6p
roe:
s - WKana nosepsiemoro 36 US 800, m*/u;
I/- 3HaveHMe TOKa, W3MEPEHHOE Ha TOKOBOM  BbIXOAE

nosepsiemoro US 800 B -0/ MOBEPOYHON TO4YKE, MNpW j- oM

nsmepeHun, MA;
I, - 3HayeHne curHana Ha TOKOBOM BbIXOAe, COOTBETCTBYIOLEE

0% ot wkansl pacxoga nosepsemoro US 800, MA;
A - AnanasoH U3MEHEHUS cUrHana Ha TOKOBOM Bbixoae, MA;

Q'joﬁp - 3Ha4yeHune pacxonga, CHATOE C 3TalIOHHOro pacxogomMmepa —

1
cyeTuMKa B I -0V MOBEPOYHON TOUKE, MPU j - OM U3MEPEHUH, M/,

MpuHATbL 3a OTHOCUTENbHbIE MOrPELIHOCTM U3MEepPeHUs pacxofa
US800 no wuHAukaTopy, YacTOTHOMY BbIXO4Yy M TOKOBOMY BbIXody
MaKCuMMarbHble 3HaYeHUs1 MOrPeLLIHOCTEN NOACHUTAHHbBIX NO hopmMynam
1, 2 1 3 COOTBETCTBEHHO.

5.3.2 OnpegeneHve  OTHOCUTENbHOW  MOMPELUHOCTN  MpU
n3mepeHnn obbema NpPoBoaAUTb B TOUKE Quax.

5.3.2.1 lMpogomKknTenbHOCTL Mpouecca U3MepeHUst YyCTaHOBUTL
TakoW, 4TOObl KOMM4ecTBO npowenwen 4epesd YIP  xugkoctu
COOTBETCTBOBaNoO o6beMy, cocTaBnsiowero He MeHee 500 eauHuu
Mraguero paspsga nigukatopa US800.

5.3.2.2 N3mepeHuss obbema No MHAMKATOpPY NPOBECTU HE MeHee
3-x pa3 no cneayoLwen MeToauke:

= YCTAHOBWUTbL pPacxXof >KMOKOCTU B M>/y yepes VYIIP,
COOTBETCTBYHOLMIA TOYKE Quax;



* BbIBECTU Ha MHOMKALMIO CHETYUK OObEMa COOTBETCTBYIOLLETO
KaHana nsmepeHus;

" B MOMEHT CMeHbI MraLwero paspsaa unucpoBoro nHankatopa
HayaTb npoLecc n3mMepeHnsi oobema nNo ob6pasLOBOMY pacxodoMepy —
cueTunky M no noeepsemomy US800, 3adukcmpoBaB HavanbHoe
3HaueHne oGbema )/ B m>;

" MO UCTEYEHWM BpemeHu, HeobxogmMmoro Ans npouecca
N3MepPeHnNsi, B MOMEHT CMeHbl MNaflero paspsiia Ha WHAuvKatope
noeepsiemoro US800 3adukcnpoBats |/~ 1 3HaveHne obbema Voap B

M> o 06pa3LiOBOMY PacXOAOMepY — CHETUMKY.
OTHocuTerbHble norpeLLHoCcTH n3MepeHns obbema
5Vfonpep,enmb no copmyne (4):

v j_V J _Vj
5Vj:( KoH V”;”) nﬁpxlo()1 % (4)

o6p

roe:
V7 - 3HayeHune obbema, CHATOE B KOHLE NpoLecca M3MepeHust

KOH

c nHavkaTopa nosepsiemoro US800 npu j - oM namepeHum B m>;

V - 3HayeHne obObema, CHAAToe B Hadane npouecca

Hay

“3MepeHnsi ¢ nHamkatopa nosepsiemoro US800 npu j - oM nsmMepeHum B

M3;

V/o5 - 3HayeHMe obbema 3a MPOLECC W3MEpPEHMs, CHSITOE C
06pa3LioBoro pacxoaomepa — cHeTumMka B M.

MpUHATb 32 OTHOCUTENBHYIO NOrPELUHOCTb U3MEPEHNsi 06bema no
nHankatopy US800 makcumanbHy U3 MOrpellHOCTeN, paccHUTaHHbIX
no dopmyne (4).

5.3.2.3 NamepeHns obbema no MMnynbCHOMY BbIXOAY MPOBECTU
He MeHee 3-x pa3 MO nokKasaHMsIM 4YacToToMepa B peXuMe cuveTa
NUMMYNbCOB CrieayroLmm 06pa3om:

"  YCTaHOBUTb pacxof xuakoctu Yepes YIP, cooTBeTCTBYOLLNIA
TouKe Qmax;



" BbIBECTW HA MHOMKALMIO CHETYMK OObema COOTBETCTBYIOLLErO
KaHarna nsmepeHus;

" B MOMEHT CM€EHbI MMnajLero pa3psaaa umMgpoBoro nHaMkaTopa
3anycTuTb 4acTOTOMEP Ha NoAacyeT MMMYNbCOB W HavaTb MNpouecc
n3mepeHns obbema no o6pa3LOBOMY PacxoaOMeEpY - CHETUUKY;

= 0 WCTEYEHUN BpPEMEHU, YyCTaHoBMEeHHoMmy no n. 5.3.2.1,
3adMKCcMpoBaTb MOKa3aHWs 4acToTomMepa M 3HaveHne obbema no
06pa3LoBOMY pPacxodoMepy - CHETHUKY.

3HayeHne obvema Jy , nogcdMTaHHoe noeepsieMbiM US800

onpegenseTca no popmyne (5):
Vu = F,xN &)
rae  F, - BEC MMMynbCa, YCTaHOBMIEHHbLIN B NPOrpaMMUpyeMbIX
napameTpax F1 n F2;
N - KONNYECTBO UMMYMbCOB, NOACYUTAHHbLIX YACTOTOMEPOM.
OTHOCUTENbHbIE  MOrpeLHOCTN  u3mepeHuss obbema Mo
MMNyrbCHOMY BbIXOAY &,/ onpeaenuTs no opmyre (6):

v
5= w100, %  (6)
VJ

o6p

MpuUHATb 32 OTHOCUTENBHYIO NOrPELUHOCTE U3MEpPeHNsi oobema no
nHankatopy US800 makcrmanbHyto U3 NOrpeLlHoOCTen, paccynTaHHbIX
no copmyne (6).

5.3.3 US800 cuntaeTca rogHbIM K aKcnnyaTtaLuumn, ecnm sHavyeHus
OTHOCUTEINbHbIX MOrPeLLIHOCTEN U3MEPEHMS pacxoaa U obbema
HaxogATcs B Npefenax, ykasaHHbiX B Tabnuue 1.

5.3.4 Tlpn HecooTBeTCTBUMM onpedeneHHbIX B npouecce
npoBedeHNs NMOBEPKN OTHOCUTENbHbIX norpeluHocTerr US800 Ttabnuue
1, [pornyckaeTca MNOBTOPHO NPOBECTU [pPagyupoBKy MO METOAMKe
NpuUNoXxeHns A 1 NPoBeCTN NOBEPKY 3aHOBO.



6.000OPMJIEHME PE3YJIbTATOB NOBEPKU

6.1 TlMonoxuTenbHble pesynbTaTbl MNOBEPKM  OOPMAAOTCS
3anucblo B nacnopte Ha US800, 3aBepeHHOM MOANUCHLIO U LUTaMNOM
(noBepuTEnbHbLIM KIENMOM) NnuLa, akkpeaMToBaHHOro B obnactu obec-
neyYeHus1 eAnHCTBa U3MEPEHUN.

Ona  uCKnYeHns  HecaHKUMOHWPOBaHHOro  Adoctyna K
nporpamMmmupyembiM napameTpam b US800 nnombupyeTcsi MacTUYHOM
nnoMOboM Ha OOHOM W3 KPENeXHbIX BUWHTOB BEpPXHEW KPbIWKUW W
JoryckaeTca K SKcnnyataumMM € HOPMUPOBAHHOW  MOrPEeLIHOCTbLIO.
MnombuposaHne OB US800 ocyulecTBnseTcs npencraBUTenem
HEe3aBMCMMOMN  JKCMMyaTUpYyoLWen opraHusauun, akKpeauToBaHHbLIM
nuuomMm (rocnoeseputenem) WNU WHOW opraHusauuen (NUUOM) Mo
cornacoBaHuio obenx CTOpPOH (nocTaBlyuk-noTpedbuTenb). B cnydae
noctaskm US800 B nonHom komnnekte c¢ YIP, nnombupoBaHne 3b
USB800 ocyLlecTBnaeTca Ha 3aBoe-M3rotosuTene.

6.2 lNMpu oTpuuaTenbHbIX pesynbTaTax MNepuoanyYecKon NoBEpPKU
US800 He ponyckaeTca K akcnnyaTauuu. Bbigaetcs usBelleHne o
HENpUrogHOCTU K 3KCMnyataumv u m3bATMM 13 obpawenua USS800.
[MoBepuTenbHbIE KNenma racaTcs.

6.3 lMpu oTpuuaTenbHbIX pesynbTaTax NepBUYHON MOBEPKU MpU
Bbinycke u3 npoussoacTtea, US800 BosepallaeTca n3roToBUTENO Ans
ycTpaHeHusi gedektoB ¢ nocnegylowuM npegbsBleHveM  Ha
NMOBTOPHYIO NOBEPKY.



MPUNOXXEHNE A
MeTtopuka rpagympoBku US800

1. lpagyvpoBka NpoM3BOANTCA Nepes NpPoBeAeHNEM NMOBEPKM MpU
3HaveHuax pacxoga B ToukaX Qmin, Qp, M Qmax AWanasoHa pacxofa
COOTBETCTBYIOLLEro ucnonHeHuio nosepsiemoro US800.

2. TpapyvpoBky nNpou3BOAMTb B pexXuMe U3MepeHus Mo
4YacTOTHOMY BbIXOAy MO cxeme npunoxeHus B. lMpogomxuTensHOCTb
n3mMepeHus, obecneumBaroLLyio HeE06X0ANMY TOYHOCTb, onpeaenseTcs
ycnosueM noacyeta oobema He MmeHee 500 egumHWL, MnagLlero paspsiaa
nHOMKaTopa YyactoTomepa.

3. KoadhpmumeHT koppekumm nepen rpagyvpoBKON AOMKeH ObiTb
3anporpaMMmnpoBaH 3Ha4YeHnemM paBHbIM 1.

4. B kaxxgon Touke NpoBeCcTU h uamMepeHuin pacxoga (He meHee 3-
X pa3s). [Ans kaxgomn ToYku onpeaenub:

00 0, 00
K _Q pimax , _Qopimin , _Q pip ,
imax imin — ip
Qi max Qi min Qi
roe:
0. s Q. 0. - pacxogbl MNOBEPOYHOM  KUOKOCTH,
' max I'min lp

nsmepsiembie US 800 npu i - OM U3MEPEHUn B ToUKax Qumin, Qp, U Qumax
COOTBETCTBEHHO;

O°% imax» Q% imin, Q°%;, - PACXOAbl NOBEPOUHON XMAKOCTH,

N3MepsieMble 3TanoOHHbIM PAacXOAOMEPOM - CYETHUKOM NpU I - OM
n3mepeHnn B Todkax Qmin, Qp, N Qmax COOTBETCTBEHHO.

Paccuutats:

n n
Z;;Kimax Z;Kimin ZKip
i= i=

K = ’ K = K :L

max min
n n ’ n

5. Bbluucnutb HOBOE 3HayeHue KoahpuumeHTa Koppekumm no
dopmyne:
K _+K

K = max min
3
6. BBecTu 3HauyeHue nonyyeHHoro koadpdpuuneHta K B US800
cormacHo pykoBoactey no akcnnyataumm  US800.421364.001P3
YacTtb1.

+ K

min
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HacToswasn yacTe pyKOBOACTBA NO 3KCnnyatauuyM pacxogomepa
— cdeTyuka kmakoctm ynbTpassykosoro US800 (manee - US800),
yCTaHaBnvMBaeT MNOPSAOK WM METOAWKY MNPOBEAEHUS MNEePBUYHON U
nepuogunyecknx nosepok US800 MMMTaLMOHHBIM METOA0M.

US800 noBepeHHble MO [JaHHOW MeToauke obecneynBaloT
METPOSIorMyecKkme XxapakTepUCTMKA B COOTBETCTBMM C Tabnuuamm 11 2.

Tabnuua 1
OTHOCUTENbHas NOrpeLlHOCTb
npu nsmepeHuun, %
pacxofa no pacxoga | obvema
HnanasoH ﬁp”;’:’c'fgg XAC“J;;OBHOFO nHaukatopy | no Toko no
pacxona 1 ncnornHexHve YIP n BOMy nHAVKATO
YactoTHoMy | Bbixody py
BbIXO4y
Q Q 32-200 ogHony4eBoi +3,0 +3,0 + 3,0
min = =P 17100-200 gByxnyueson +2,0 +2,0 +2,0
Q-Q 32-200 opgHonyyeBoMn +2,0 +2,0 +2,0
P~ max 17100-200 gByxnydesoi +1,5 +2,0 +1,5
Tabnuua 2
OTHOCUTeNbHas NOrpeLlHOCTb
npu nsmepeHuun, %
Iuanason [1MaMeTp YCIIOBHOM pacxofa no pacxoaa | o6bema
npoxoda, M MHOMKaTOpPY no no
pacxona 1 icnonHenve YIP " TOkOBOM | uHAOMKaTo
4acToTHOMY y py
BbIXO4y BbIXO4y
Quin - Q > 200 opHonyyesomn +2,0 +2,5 +2,0
mn " =P 5200 nsyxnydesont +1,5 +2,0 +1,5
Q-Q > 200 opHonyyesomn +1,5 +2,0 +1,5
P MM 5200 pyxiydesont +0,75 +1,5 +0,75

MexxnoBepoyHbIf MHTEpBan — 4 ropa.




1. ONEPALUNU NMOBEPKN
1.1 Tpn npoBedeHMM NEPBUYHON U MEPUOANYECKUX MNOBEPOK
US800 gomkHbI BbINOMHATLCS onepauuuy, ykasaHHble B Tabnvue 3.

Tabnuua 3
O6s13aTenbHOCTD
HanMeHoBaHue onepaumm I'_'I|0Mep A O::gj::::_
YHKTa | nepBuyHas
nosepka Yyeckast
noeepka

1. BHewwHun ocmMoTp 511 na na
2.  OnpoboBaHue 51.2 na na
3. OnpeneneHve OTHOCUTEIbHbIX
norpelHocTen Ob:
npuv N3MepeHum BpeMeHN pacnpo-
CTPaHEHUS YNbTPa3BYKOBbIX UM-
nynbCcoB 5.1.3.1 na na
npv Nnpeobpa3oBaHMKN TEKYLLLETO
pacxofa B BbIXOAHbIE CUrHarbl 5132 na na
npu naMmepeHuna pacxoaa 51.3.4 aa aa
npv n3mepeHun obbema 5.1.3.5 fa fa
4. NamepeHue napameTtpos YIP 514
13 KomnnekTta noctasku US800:
n3MepeHne BHyTPeHHero anameTpa
“3MepeHue yrna HaknoHa ocu 5.1.4.1 1a ver
aKycTM4ecKoro kaHana 5144
n3mepeHne 6a3oBOro paccTosHNSA
mexay Marl 5.14.5
M3roToBJIEHHOrO Ha
Tpy6onpoBoge OnameTpom
6onee 200Mm: 5142 1a
n3MepeHne BHyTPeHHero anameTpa
n3MepeHue yrna HakrnoHa ocu 5144 HeT
aKyCTW4ecKoro kaHana 5.14.3 Aa
n3MepeHne cMeLLeHnst ocn HeT
aKycTu4yeckoro kaHana 5.14.5
n3mepeHne 6a3oBOro paccTosHNSA HeT
mexay Marl




MpopomkeHue Tabnuubl 3

O6s13aTenbHOCTD
npoBefeHus onepauum
HanMeHoBaHue onepaumm Homep T
NyHKTa nepBuyHas
noBepka Yyeckas
noBepka
5. Onpepenenne koacbduumeHTa
pen chpuyy 515 aa na
KOppeKLmn
6. BBoa nporpammupyemMbix napa- 516 na na
METPOB M KOHTPOJIb NX 3HAYEHUI

1.2 [Ona cokpaweHns BpeMEHW W CHWKEHUS TPygoéMKOCTU
nosepkn US800, onepaumMm nepBUYHOM MOBEPKN LieNecoobpasHo
COBMeLLaTb C MPUEMO-CAATOYHBIMU UCMbITAHUAMU NPOBOAUMBIMU Ha
NPeanpusaTUK - U3rotToBuTEnNe.

1.3 Mpu otcytctBum YIP B komnnekte noctaskn  US800,
nsrotoeneHne  YIMNP  ocywecTtBnseTcs HernocpeacTBEHHO  Ha
TpybonpoBoge Ha MecTe akcnnyatauuu. [lpoBepka cobnogeHus
TpeboBaHWN K MOHTaXy OCYLLEeCTBNAETCA Mpu M3MepeHun napameTpoB
YMP (5.1.4).

2. CPEOCTBA NOBEPKU
2.1 MNpu npoBeaeHUN NOBEPKN AOMKHbI MPUMEHATLCA CpeacTBa
N3MepeHnii, ykazaHHble B Tabnuue 4.
Tabnuua 4

HaumeHoBaHve 06pa3LoBOro cpeacTsa UsMepeHus uniu
BCMOMOraTesibHOro CpeacTasa noBepku; Homep

Homep nyHkTa [JOKYMEHTa, pernameHTUPYIOLLEro TEXHUYEecK e
JokymeHTa npu | TpeGoBaHUs K CPeACTBY; pa3psig No rocy4apCTBEHHON

noBsepke MOBEPOYHOM CXeMe 1 (M) METPONOrN4ecKme 1
OCHOBHbIE TEXHUYECKNE XapaKTEPUCTUKN
1 2
513 BonbTmeTp yHUBepcanbHbIv uudgpoBon GDM-8245
Instek (GW)

MorpelHOCTb U3MEPEHUsI NMOCTOSIHHOIO Toka, %

+ (0.2 + 2 eq. mn. pa3psga)

MorpelHOCTL U3MEPEHUsI MOCTOSIHHOMO HanpsixeHust, %
+ (0,03 + 4 eq. mn. paspsga)




MpopomxkeHne Tabnuub 4

YacTtoToMep anekTpoHHO-c4yeTHbIN TMNa GFC - 8131H
Instek (GW)

[wvana3oH namepsembix yactot - ot 0.01 'y, go 120 My
MakcrmanbHbI YpOBEHb BXOAHOMO CUrHana —

513 150B (0-10KI"); 5B (10K — 120Mrw)
[MorpelwHoCTb n3MepeHns 4HacToTbl + (10'6+ 1en. mn.
paspsiga)
513 TexHonoruyeckuin YTP -
T KM-800 c namepeHHbIM pacctosiHeM mexay Marl
LWraHreHumpkyne WL-M-500-0.1 TOCT 166-80
Llena genexus - 0.1 mm, ananasoH usmeperns 0 - 500 mm
5.1.5.2 MorpelHocTb uamepeHus - 0.1
5.1.5.3 Mpucnocobnenne AC803 — aAns n3MepeHusi pacCcTosiHWS
5154 mexay Marl
5.15.2 Pynetka 3MK-10AHT-1 TOCT 7502
e LleHa genexvs - 1 Mm
TonwwuHomep ynbTpassykoson YT-65M
OcHoBHas norpewHocTb + (0.01 mm + 0.005x)
5.1.5.3 [nanasoH namepeHunsa ot 1.0 o 20 mm
LleHa penexHus HaumeHbwero paspsaga - 0.01 Mm
Yrnomep ¢ HoHMycom Tvna 2-2, mogens 127 FTOCT 5378-88
[nanasoH namepeHunin: BHyTpeHHuX yrnos - ot 40 go 180°
5.1.5.3 HapyxHbIX yrnos - ot 0 pgo 360°
Mpegen gonyckaemon norpeLHocTm + 2’
513 TepmomeTtp TJ1-4
T LleHa penenus - 0.1°C. MNpegenbl namepexus ( 0 — 100)°C
514 CekyHaomep COCnp-26-2-000 “ArAT” 42958
HyTtpomep mukpometpudeckuin HM-600 TOCT 10
[wana3oH namepeHus - ot 75 go 600 mm
MorpewHocTs - 0.015 mm
5.1.5.1

HyTtpomep mukpomeTpuyeckuin HM-2500 TOCT 10
[wvana3oH nameperus - ot 600 go 2500 mm
MorpelwwHocTs - 0.04 Mmm




MpoaomkeHune Tabnuubl 4

HyTtpomepbl uHaukatopHele FOCT 868
Llena genexns - 0.01 mm
HaumeHoBaHue | [duana3oH uaMepeHust OcHoBHasl
NOrpeLLIHOCTb

HW-50 A 18 - 50 mm 0.015 Mm

5.1.5.1 HW-100/00 50 -100 mMm 0.018 Mm
HW-160 100 - 160 mm 0.018 Mm

HW-250 160 - 250 mMm 0.018 Mm

HW-450 250 - 450 mm 0.022 mm

HW-700 450 - 700 mm 0.022 mm

HW-1000 700 - 1000 mm 0.022 MM

1 2

2.2 [onyckaetcs nNpuUMeEHeHne Apyrux CPeAcTB U3MEPEHU C xXapakTe-
pUCTUKaMWM He XyXXe, YeM XapaKTepUCTUKN CPEACTB, ykasaHHbIX B Tabnuue 3.

2.3 Bce cpencrtBa n3MepeHnid, UCnonb3yemble Npu npoBepke, OOIMKHbI
MMeTb AENCTBYIOLME AOKYMEHTbI 06 UX NoBepke.

3. TPEBOBAHNA EE30OMNACHOCTH

3.1 MNoeeputenn US800 [omkHbI UMETb KBanMUKaLMOHHYO rpynny no
MT3 u INMTHB He Hwxe Il ana anekTpoycTaHosok Ao 1000 B.

3.2 lNpu paboTte ¢ mM3mepuTenbHbIMU NpubopamMy M BCOMOraTenbHbIM
obopynoBaHMeM [OMmkHbI ObiTb cobntogeHbl TpeboBaHus Ge3onacHoOCTH, Oro-
BOPEHHbIE B COOTBETCTBYHOLUMX TEXHUYECKUX OMUCAHMAX U PYKOBOACTBAX Mo
aKcnnyaTauum npuMeHsieMbIx Npubopos.

3.3 Pabotbl no 5.1.4 npousBoauWTb NpWM OTCYTCTBMU >KUAKOCTU B
TpybonpoBozae.

4. YCITOBUSA MOBEPKU 1 MOATOTOBKA K HEW

41 Bo Bpemsa npoBedeHUss MNOBEPKM AOIMKHbl cobnoaaTtbes
YyCNnoBWsi, He npoTMBOpevaline pabouum yCcrnoBuaAM 3IKChnyaTaumm
US800 pernameHTMpoBaHHbIM B AOKyMeHTe «Pacxogomep-cyeTyunk
xugkoctn ynbtpassykoson US800. PykoBoacTBO no akcnnyartauuu.
US800.421364.001P3. YacTb1».

B atom cnyvae OormkHbl coGnoaaTbCsl yCNoBUsi aKchryaTauuu
NnoBepoYHOro 0bopyLoBaHMS.

4.2 [na KOHTPONS YCNOBUMW MNOBEPKN [OMKHbI NPUMEHATHCS
cnegywoLme cpeacTsa NsMepeHui:




* TepMOMETP C LeHoi aeneHus He Gonee 1 °C, avanasoHom
usmepenus (0-50) °C;

" NCUMXpOMETP AN U3MepeHns BNaxHoOCTU B amanasoHe (30-80)
% c norpeLuHocTbio He 6onee + 5 % npu Temnepatype (15-30) °C;

= BapomeTp C AuanasoHoM nsmepeHus gaeneHus (84-107) klla
C norpeLHocTbio He 6onee 1 kMa;

* BONIbTMETP MEPEMEHHOro ToKa Af1S1 U3MEPEHUS HanpsiKeHUs
nuTaHus ¢ gnanasoHom usmepenusi 0-300 B 1 norpeluHocTblo He bonee
+1,5%.

4.3 Tepen npoBedeHMEM MNOBEPKM OOMKHbI ObiTb BbIMNOMHEHbI
criegyoLlme noaroToBUTENbHbIE PaboThI:

* onpegeneHne cocTaBa NnoBeputenew;

* MpoBepka Hanuunsi OeNCcTBYOLMX CBMOETENLCTB (OTMETOK) O
nosepke B opmynsipax cpeacTB WM3MEPEHWUNA, UCMONb3yeEMbIX MpuU
nosepke USB800;

* npoBepka Hanuyus nacnopta Ha nosepsiemMblin US800;

" [oaroToBka K paboTe MCnonb3yemblX CPeAcTB U3MepeHui B
COOTBETCTBMU C UX IKCMyaTaLMOHHON AOKyMEHTaLMEN 1 NOAKTHOYEHNE
k US800 cornacHo cxeme BHELLHUX MOAKMIOYEHUA NPUNoXeHns A.

* BblAepXKa Mepeg onepauusiMM MNOBEPKM B Hepaboyem
COCTOsIHUM He MeHee 30 MUHYT B YCrOBUSAX yKa3aHHbIX B 4.1, a 3aTem
BO BKITHOYEHHOM COCTOSIHUW MPU 3TUX XKe YCNoBUSAX He MeHee 30 MUHYT.

B kauecTtse YIP nogknioyaemoro k 3b MoxeT ncnonb3oBaTbCs:

= YTIP n3 komnnekra noctaskm US800;

= TexHonorudeckun YIP Kr1-800.

5. MPOBEOEHWE NMOBEPKWA

5.1 lNepBur4Hasa nosepka

5.1.1 BHeluHWiA ocMOTp

Mpn BHEWHeM OCMOTPE MNPOBEPUTb  KOMMIEKTHOCTb U
MapKMPOBKY, OTCYTCTBUE BUAOMMbBIX MEXaHUYECKMX NOBPEXOEHWUN.

PesynbTaTbl BHELIHEro OCMOTPa CYMTaTb MONOXUTENBbHBIMMU,
€Ccrnv YCTaHOBMEHO COOTBETCTBUE BHellHero suaa u coctosHus US800
TpeboBaHMAM 3KCnyaTaLMOHHON JOKYMEHTaLUMM Ha Hero.



5.1.2 OnpoboBaHne

Mpu onpobosaHun usS800, ycTaHaBnusaeTcs ero
paboToCNoCOBHOCTL B COOTBETCTBUM C yKa3aHWsIMU PyKOBOACTBA MO
akcnnyatauun US800.421364.001P3. YacTtb 1.

5.1.3 OnpegeneHne oTHOCUTENbHBLIX NorpelHocTen Jb.

5.1.3.1 [Ona onpegeneHns OTHOCUTENbLHOW MOrPELHOCTU MpK
N3MepeHnn BpeMEHN pacnpoCcTpaHEeHUs YnbTPasByKOBbIX MMMYILCOB B
kayectBe YIP nogkniovyaemoro Kk kaHany wuamepeHus 3B wmoryt
ncnonb3oBaTbCS:

= YTIP n3 komnnekra noctaskm US800;

= TexHonornyeckun YIP Kr1-800.

Mepen npoBeneHWeM U3MepeEHUA HEOOXOAMMO OCYLLEeCTBUTb
BBOJ MporpaMMmuvpyemMoro napametpa «[nuMHa coeaAMHUTENbHOro
Kabensy.

[na aToro cnegyeT BbINOMHUTL criegyloLlee:

= onpefenutb nomnycymmy AnvH kabeneni [, OT kaHana

nsmeperus 3b k YIP;

» BbIOpaTh KaHamn n3MepeHusa K koTopomy nogknoyeH YIP;

*  ANUTENbHBLIM HaXaTuem (He MmeHee 3 cekyHa) kHonku « BBOO»
nepesectn Ob B pexuM nporpammMmpoBaHus;

= Haxumasa kHonky «BBO[» nepentn B napameTtp «OnuHa
coeAVHUTENBLHOro Kabensi» U yCTaHOBWUTb KHomkamu «—» U «T»
3HayeHne Nonycymmbl AnNuH kabenew B MeTpax;

= Haxumasa ganee kHonky «BBO[» BbIATH B pexum paboTbl.

Usmepsaemoe OB 3HayeHWe BpemeHu  pacrnpocTpaHeHUs
yNbTpa3ByKOBbIX UMMYbCOB OMNpeAenuTb crneayoLwmnm obpasom:

= BblOpaTh KaHan U3mMepeHus;

* nepentn B napametp «BpemeHHble MHTepBanbl» pexuma
NporpaMMmpoBaHnsa  ANUTENbHbIM HaxaTnem (He MeHee 3 cekyHn)
kHonkn «BBOy;

= HaxaTuem kHonku «T» OTKpbITh OkHa 1.3 1 1.4 1 cunTath B
HWX COOTBETCTBEHHO 3HA4YeHWs MonycymMMmbl t, U pasHOCTU BpemeH At
pacnpocTpaHeHNs ynbTPasByKOBbIX UMMYMbLCOB.

MpoBepuTb BbINONHeHUe ycnosus: At < 0,2 MUKPOCEKYHAbI.

Mpun BbINOMHEHUN AAHHOTO YCOBUSA NPOAOMKUTL NOBEPKY.



N3meputb Temnepatypy Bogpl B YIP ¢ TouHocTsio + 0,1 °C.

Mo Tabnuue npunoxeHns B U  U3MEPEHHOMY 3HAYeHUIO
Temnepatypbl Boabl B Y[P onpegenutb 3HayeHWe CKOPOCTU
yneTpassyka C B Boge. Onpegenuts no popmyne (1) pacyeTHoe Bpems
pacnpocTpaHeHns ynbTPasByKOBbIX UMMYIbCOB thacy -

tpacq = Li ) (1)
C

rae L, - PaccTosH1e Mexuy 13nyyatoLmmm TopLuamm Mart, m;

C - CKOpPOCTb YNnbTpasByka, COOTBETCTBYIOLLAA N3MEPEHHON
Temnepatype Boabl (M3 Tabnuupsl npunoxenus b), m/c.
Onpegenutb no gopmyrie (2) OTHOCUTENbHYIO NOrPELLHOCTb NpU
N3MepeHnn BpEMEHN pacrnpocTpaHeHNs ynbTpasByKOBbIX UMMYMbCOB:
s, = lop ~lpacy 00 % (2)
t

tpacq

5.1.3.2 OnpepeneHne OTHOCUTENBHOW  MNOrPELUHOCTU  MpPU
npeobpa3oBaHnM TEKYLLEro pacxoaa B BbIXOAHbIE CUTHAmbI.

Bbibpatb kaHan wusMepeHus W nepeBectu OB B pexum
nporpammupoBaHus. B pexvme BBoAa NnapamMeTpoB HAaCTPOMKM BbiIbpaTb
napameTp «KoHTponb BbIXOAHbLIX curHanoB». [locnegosaTenbHO
BblOupas Toukn 0,25Qmax, 0,5Qmax, 0,75Qmax, ¥ Qmax 3atpmkcmpoBaTtb No
n3MepuTenbHbIM Npubopam:

* 3HayeHus curHana Qg Ha YacTOTHOM BbIXOAE B KaXO0OW TOUKeE;

* 3HayeHWs curHana Q, Ha aHanoroBoM BbIXOAE B KaXaon
TOuKe.

MpoBepUTb BLIMNONMHEHNE YCMOBUIN yKa3aHHbIX B Tabnuue 5.

Ecnu xoTa 6bl 0gHO M3 yCnoBuii He BbinornHaeTcd, b cuntatb He
npoLleaLnm noBepky.



Tabnuua 5

YacToTHbIN [Ownana3oH aHanoroBoro curHana, MA
curHan,
My 0-5mMA 0-20mA 4-20mMA
0 0< Q;<0,001 0< Q<0,01 3,99 <Q,<4,01
249,75 <Qf <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 <Qg <750,75 3,735 <Q,<3,765 14,94<Q,<15,06 15,936 <Q,<16,064
999,0 <Q <1001,0 4,98 <Q, <5,02 19,92<Q,<20,08 19,92<Q,<20,08

5.1.3.3 TlpoBepka aBTOMaTUYECKON KOPPEKTUPOBKN CMELLEeHUs
HyNs KaHana u3mMepeHus.

MepeBectn 36 B pexum nporpammupoBaHus. B cooTBeTCcTBUM C
yKkazaHuaMKM pykoBoAcTBa no akcnnyatauunm (Yacte 1) ycTaHOBWUTL
nporpaMmmupyemble napamMmeTpbl KaHana(oB) U3MepeHns:

= «llkana»: 10 M°/y;

» «BHyTpeHHu® gnameTtp»: 0,05 Mm;

= «baza paTtuMkoB»: paccTodHVMe Mexdy —U3nyvalolmMu
Topuamu N3I B YIP;

= «YpoBeHb oTceuku»: 0,1;

= «[lMocTosiHHas BpemeHu»: 20,0;

= «dnuHa Kabens»: hakTuyeckast AnuHa kabens
coeauHsitowero YMNP ¢ 3b B meTpax;

= «KoadbcpmumeHT koppekuun»: 1,0.

HaxaTb KHOMKY «—» [0 MNOSIBMEHUS B KpaHEM feBOM paspsaje
uncpposoro nHamkatopa umdpsl 0, cBUOETENLCTBYIOWEN O Nepexoe B
peXxuM aBTOMaTU4eCcKOr KOMMeHcaunu.

HaxaTb KHOMKY «—», KpaWHWMA neBbld paspsg  UndpoBoro
nHaukaTopa [OofmKeH MoMeHsaTb 3HadeHne ¢ 0 Ha 1. Tpouecc
BbINOMHEHNS aBTOMaTUYECKON KoMneHcauum nHanumpyeTcs
NocTeneHHbIM 3anonHeHneM nHaukatopa umndpon “17 .

lMocne okoH4YaHua  gaHHoro npouecca 3b aBToMaTudecku
nepexoguT B pexum nsmepenns. BoepkgaTe 40-60 cekyHa 4O yCTaHOBKU
3HaYeHNs U3MepsieMoro pacxoga Ha umdpoBoM uHAuKaTope. CHsATb

nokasaHus Q, € uupoBoro uHankaTopa Jb.



BbluncnnTb oTHoCUTENbHOE CMeLLeHne HyNst §,, No dopmyne (3):
5, Qy X 10, % (3)
MNpoBepuTb  BbINONHeHwe — ycnosus |5 |<  0,5%.  [lpu

HEBLIMOSIHEHMM  OAHHOIO  YCMOBWUSi  MPOBECTM  aBTOMAaTMYECKYHD
KOPPEKTUPOBKY CMELLEHNs1 Hynsi MOBTOPHO. Ecnv nocne naTuMkpaTHOro
npoBefeHNsi aBTOMaTUYeCcKon KOpPPeKTUpoBkK ycrosue [§,[|< 0,5% He

cobnogaetcs, TO QfanbHenwas noBepka npekpawaerca u US800
cynTaeTCs He NpoLeaLLnM NOBEPKY.

5.1.3.4 OnpepeneHne OTHOCUTENBHOW  MOrPELUHOCTU  MpU
n3MepeHun pacxopa.

OTHocuTenbHy0 norpewHocTs OB npyv u3MmepeHun pacxoga
onpeaensTes cnegylowmnm obpasom.

Bowtn B napametp «CMmelleHue Hyns». YCTaHOBUTL 3HaYeHune
AaHHOrO napameTpa paBHoe cymme (6e3 ydveTa 3Haka) uucna
KOMMEHCUpYILEero CMeLleHne Hyns  (Nofny4YeHHoro B npouecce
aBTOMaTU4eckon koppektupoBku no n. 5.1.3.3) wun 50 Hc. lNepentn B
pexxum paboTbl Yepes npouecc 3anucu «lMPOMy.

Uepes Bpems 20-30 cekyHO CHATb C MHAMKaATOpa 3HadeHue

n3mepsiemoro pacxopa Q- BouWtv B napametp 1.3 u cuutatb

3HayeHwue .

BblumcnnTb pacyeTHoe 3HadeHue pacxoga Q no dopmyne

pacy

(4):

L 3
0,0, =3534291,7x 2> M Iy (4)

2
v
rae L, - PacCTosHMe MexX/y 13ny4atoLmmm TopLuamm Mnart, m.

Onpegenutb no gopmyrne (5) OTHOCUTENbHYIO NOrPELLHOCTL NpU
“3MepeHun pacxopa no ungpoBomy nHAMKaTopy §,:

6u _ Qu3M _Qpacq %100 » % (5)

Qpacw



5.1.3.5 OTHOCMTENbHYIO NOrpeLlHOCTb Mpu M3MepeHun obbema
onpenensTb cneayowmM obpasom.

Bbibpatb kaHan u3mepeHus. [leperTu B pexuMm WHAMKaLUK
cyeTymka obbema HaxaTuem kHorku «PEXKUM».

B MOMeHT cmeHbl uudpbl B Mnagwem paspsae umdpoBoro

MHOUKaTopa 3a(bVIKCVIpOBaTb HayanbHoe 3HayeHve obbema VHaq n

3anycTuTb CEeKyHOOMep.

Uepes Bpema He meHee yeM 300 cekyHd, B MOMEHT CMEHbI
undpbl B Mnagwem paspsge undpoBoro nHaukatopa sadukcupoBaTb
KOHeYHoe 3HadyeHue obbema V,  , OCTaHOBWUTb CEKyHLOMEp U

3ahmkcmpoBaTh Mo Hemy Bpems T, .

Onpepenutb no gopmyrie (6) OTHOCUTENbHYIO NOrPELLHOCTL NpU
“3MepeHun obbema 5,

8y = Vior = Viay _Vpacq %100 > % (6)
Vpacu
Q xT, 3
roe v _ *pacy c , M (7)
pact 3600

5.1.3.6 US800 cuutaTb npowefwmM MoBepKy W TroAHbIM K
3KCMNnyaTauu1, ecnv OTHOCUTENbHbBIE MOTPELLHOCTU:
= 3t HaxoguTcs B npegenax + 0,4 %;

« Oy Haxoautcs B npegenax = 0,4 %;

= Sy HaxoasTes B npegenax + 0,5 %;

5.1.4 OnpepeneHue n namepeHve napameTpos YI1P.

5141 N3mepeHne BHYTPEHHEro OunameTpa YrpP
NoAroTOBMEHHOMO Ha NPeanpUATUA - U3roTOBUTENE.

BHyTpeHHU guameTtp kopnyca YIP u3MepsaTe HyTpOMepoMm Mo
OBYM B3aMMHO MeprneHaukynsapHbiM  HanpasneHusam [ —1 w [ —11
(D'v D" B ceueHnn NpoxoxaeHNst ynbTPasByKOBbLIX UMMYSLCOB MEXIY
M3rl1. ToyHoCTb U3MepeHus He xyxxe 0.05 mm.

Mo kaxooMy u3 HanpaBreHui Kopryca BbIMOMHUTL HE MeHee 3
N3MepeHUI.



Bbluvcnute cpegHeapudpmeTnyeckoe 3HadeHue BHYTPEHHEro
nametpa ansa YIP no dpopmyne (8):
A pa A Dpymp O POPMYNE (8)

nl L&Al
2D +2.D; @)
D _ i=1 i=l1
SHymp 2xn
[MpoBepuUTb BLINOMHEHUE YCIOBUS: ‘D” - D" <0,01% Dgyyymp*

BbluncrneHHoe 3HaveHue Deruymp 3aHECTM B MPOTOKON U3MEPEHUIA.
HY

5.1.4.2 NamepeHune BHyTpeHHero anametpa YTP nsrotoBneHHoro
Ha TpybonpoBoae NPOBOAMTbL B COOTBETCTBUM C PUCYHKOM 1.

Ounctutb y4vacTok TpybompoBoga, Ha KOTOPOM oyoyT
NPOU3BOOUTBECA U3MEPEHNS.

Pynetkon B cevenunsax I —1 wn Il — Il He meHee 3 pas UsMepuTtb
ONWHY OKPYXXHOCTM TpybonpoBoda W BbIMUCIUTL CPELHION  AMNUHY
OKPYXXHOCTM [, M, U CpelHee 3Ha4yeHWe HapyXHoro aAvameTtpa D, Mo

dopmyne (9):

D, =t 9)

3aHecTu 3HaveHne D, B NPOTOKON U3MEPEHWIA.

Mpn nomowm U3MepUTENBHOW LWTaHIM C  UKCaTopoM W
LWITAHFEHUMPKYS U3MepuUTb MO ABYM B3auMMHO NepneHauKynspHbIM

Hanpaenenuam pacctosiHna H'' u H'? He meHee 3 pas 1 BLIMMCIUTL KX
cpegHue 3HadeHus. OnpegenuTb CYMMapHYK  TOMLWMHY  CTEHKW
Tpybonposoaa v oTnoxeHuin H,, no dopmyne (10):

Hp = Dygpr —H" +H" (10)

raoe D - HapyXHbIn anameTp Tpybonposoaa B cedeHun [ — 1

no copmyne (9).

Hapl



MoBTOPUTL M3MEPEHNSA U BbIMMCIUTL H,, No dpopmyne (11):

Hnll =DHapII_H21+H22 (11)

rae D Hapy)KHbIVI anameTp pr6onposop,a B cCe4YeHun

Hapll
Il — II no popmyne (9).

Hepwamens N3N

Dn

¢

T
N\

JaznywKa

PucyHok 1

CpefHee 3HauyeHWe BHYTpeHHero JauameTpa TpybGonposoaa

DeHymp B ceyeHumn [II BblumcnnTb no cdoopmyne (12):



De (DeHympI + DeHympII ) (12)

Hymp — 5
roe:
DeHympl = DHapI —Hp
DeHympll = DHapII —Hpy
PaccuntanHoe 3Ha4vyeHune DeHymp 3aHeCTu B NpPOTOKON
N3MepEHNI.

5.1.4.3 CmelleHMe OoCK aKyCTUYECKOro KaHana 7 OTHOCUTENbHO

LeHTpanbHOM ocu TpybonpoBoda OMpeaenuTb OQHUM U3 CnocoboB:

= C MOMOWbI W3MEPUTENbHbIX LWTAHT pPaBHOW AONUHLI U
LUTAHrEeHUUPKYMS B COOTBETCTBUM C PUCYHKOM 2.

" M3MEepPeHMeM AONMH Oyr Mexay UeHTpamMmu npuBapeHHbIX
aepxaTtenen B COOTBETCTBUM C PUCYHKOM 3.

MponycTnTe OOHY LUTaHry 4yepes oTBepcTus Aepxatenen [NOIT,
obecneymBas CKOMb3ALLYIO MOCagKy, a Apyrylo pasmecTutb Ha
Hapy>xHon noBepxHocTn YIP Tak, 4ToObl TOYKa KacaHus ABNsAnacb
LEHTPOM LUTaHr1. 3aTeM, 3aKpenuTb KOHLbI LUTaHT CTSHXXKaMn Ha paBHOM
paccTosHun A .N3mepuUTb paccTtosiHue A LTaHreHUUpKynem.

lMepemMecTUTb BHELLHIOW LITaHry Ha gpyryto ctopoHy YIP nu,
NCNonb3ys BbllLEYKa3aHHYI0 MeToAuKy nsmeputs pasmep B. CmelleHve
% C ToyHOCTbIO He Xyxe 0.1%[,, Bblumncnutb no dopmyne (13):

\(A—Hl)—(B—HzX (13)
2
rae H,  H, - TonwmHa cteHkn YIP B Toukax COMpPUKOCHOBEHMS

X:

CO LUTaHroun, M.

TonuwuHy CTeHkM H U3MepuTb yrbTpa3ByKOBbIM TOMNLLNMHOMEPOM
B 2-X MPOTMBOMOMOXHbBIX  TOYKaX CeyeHns  NpoxoxaeHus
YNbTpa3ByKoBbIX MMMNyrbcoB Mexay M3l. B kaxaon Touke BbINOMHUTL
He MeHee 3 U3MEePEHUN.



llimaxza usMepumensHaa Cmsxka

a)

Cmsixka

6)

Pucyrok 2



a)
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6)
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Ons geyxnyyesoro YTP (pucyHok 26):
1r=A-H (14)

I'IpoaepMTb BbIMOITHEHNEe yCJ'IOBVIVIZ

Onsa ogHonyuesoro YMP: 0.48D <y'<0.52D

SHYmMp enymp  ?

D
rae y'= g +——= .
2
0,95 < (L1/L2) <1,05
Ona aByxnyueBoro YMP: 0.24 D <y <£0.26 D

SHYmMp SHYmMp

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

BbinonHeHve pAaHHbIX ycrnoBun obecneynmBaeT COOTBETCTBUE
US800 meTpornornyeckum xapakrepucTukam, ykazaHHbIM B Tabnvuax 1
n2.

5.1.4.4 NamepeHne yrna HaknoHa OCKU akyCTUYECKOro KaHana o
NPOBOAUTb B COOTBETCTBMUN C PUCYHKOM 4 C MOMOLLbIO NpUcnocobneHns
AC 805.

N3mepeHre yrna npoBect He meHee 3 pa3 C KaXaon CTOPOHLI.
PaccuuTaTh cpefHue 3Hauenunst a' u o,

MpoBepUTb BLINONHEHNE YCMOBUIA:

1 1 3 3
o' - '] <10 n o - o®| <10,
rge i — HOMEP U3MepeHUA.
Yron HaknoHa ocu aKyCTM4eCKOro KaHana o BbIMUCITUTB MO

dopmyne (15):
a=(a'+a’)/2 (15)

PesyanaT BbI4YUCITEHNA 0L 3aHOCAT B NMPOTOKOI MSMGpGHMVI.



Yanomep ¢ HoHuycoMm

Q

Wmanza

PucyHok 4

5.1.4.5 VNIamepeHne 6a30BOro pacctosHus LLI mexay Marl.

5.1.4.5.1 MexaHu4yeckuin cnocob.

M3mepeHuss npoBOAAT C MOMOLLbIO HyTpOMEpa WNWU LUTaHru U
WwTaHreHrnybuHomepa (npucnocobneHne AC803), B cCOOTBETCTBUM C
pUCYHKOM 5.

YcraHoBUTb B OAMH U3 Jdepxatenen [13M1 u  BcTaBuTb
N3MepUTENbHYIO LUTaHry B NMPOTUBOMNOMOXHbBIN AepxaTenb A0 ynopa B
nsny4atoLuyo nosepxHocTs M3M1.

Hapete  dukcatop € npoknagkomn (koTopas oynet
ncnone3oBaTbCs Npu ycrtaHoske M3l2) Ha wWTaHry U 3akpenutb ero B
nocagoyHom oteepcTuun nog M3l gepxatens.



npoknadka

nani

ﬂ: Qukcamop

-{ >
Lnsn WimaHaa usMepumensHas

PucyHok 5

BblTawnTe WTaHry M u3MepwuTb pacctosiHue L, mexay ee
TOpUOM © TopuoMm dumkcaTopa. Bbelumcnute GasoBoe paccTosiHve
mexay M3l no gopmyne (16):

Lﬂ =L, -Loy s (16)
rae  L,,; - paccTosHue mexay uanydaiowmm topuom M3AM2 un

€ro nocaflovHbIM MECTOM MoA AepXKaTerb.
3HaueHne L, 3aHecTu B NPOTOKON U3MEPEHMUIA.



5.1.4.5.2 3neKTpoHHbIA cnoco0.

M3mepeHns npoBOoAAT ¢ nomolbio 3b, npollealwero nosepky B
cooTBeTCcTBMU € N.5.1.3.1 YacTu 3 HacTosLWwero pykoBoacTsa.

3anonnHutb YIP Bogon. [Ns NOBbIWEHUS TOYHOCTU U3MEPEHUS
pekoMeHayeTCs MCMoNnb3oBaTb MO BO3MOXHOCTU OUCTUNIIMPOBAHHYIO
Boay. [Npu OTCyTCTBUM Takoh BO3MOXHOCTW MOXHO NPUMEHATL BOAY,
ncnonb3yemyro Ans XO3ANCTBEHHbIX HYX4 Ha MecTe aKcnnyaTtauuu
US800. VYIP gomkeH ObiTb 3anonHeH Tak, 4tobbl M3l nonHocTbo
Haxoaunnuck Nop, BOAOW.

Mo metoauke n.5.1.3.1 cuntaTtb U3mMepeHHoe Ib 3HayeHue fy,.

N3meputb Temnepatypy Bogbl B YIP ¢ TouHocTsio + 0,1 °C.

Mo Tabnuue npunoxeHns B U  U3MEPEHHOMY 3HAYEHUIO
Temnepatypbl Boabl B Y[P onpegenutb 3HayeHWe  CKOPOCTH
ynbTpassyka C B BoAe.

3HadyeHune f;, n3mMepuTb He MeHee 3-x pa3 ¢ uHTepsanom 1 - 1,5
MWH, NpPU 3TOM Kax[doe CYUTbIBAHWE [OKHO COMPOBOXAATbCHA
n3MepeHneM TemnepaTypbl BoAbl.

Bbluncnute 3HadeHune LLZ "no copmyne (17):

L,"=C"x ty ; (17)
roe i- HoMep M3MepeHus.
Bbiumncnuts cpeaHee sHaueHne L no dopmyne (18):

2Ly
L, = +— 18
a " (18)

3HaueHne L, 3aHeCTV B NPOTOKOI N3MEPEHMIA.

5.1.5 OnpegeneHune koadduUMeHTa KoppeKLmn.
KoadbdpmumeHT koppekuun K onpepensietcst no oopmyne (19):

K=01/K,) tga - (1/KL) (19)



5.1.5.1 T'magpoanHammyecknin kKoaduLmMeHT K,— BblbMpaeTca 13

Tabnuubl 6 gnsa ucnonHeHns US800 ¢ ogHony4veBbiMu YTTP 3aBoackoro
N3roToBMNeHus.

Tabnuua 6
SKA 32 40 50 65 80 100 150 200
I/Kr 0,9284 | 09295 | 0,9306 | 0,9320 | 0,9334 | 0,9354 | 0,9383 | 0,9400
KLa =1.

5.1.5.2 'vapoguHaMmnyeckun KoadMUUMEHT ANS OAHONYYEBbLIX
YTIP, nsrotoBneHHbIX Ha Tpybonposoae onpeaensatb no gopmyne (20):

Kr:m (20)
2
roe:
Krmax- 3HaYeHMe  IMOPOAMHAMUYECKoro  koadduuneHTa,

COOTBETCTBYIOLLEEe MaKkcumanbHOMYy 3HaveHuo 4ucna PeiHonbaca
Remax;

Krmin-  3Ha4YeHne  rMopoAMHaMUYecKoro  Ko3(MULMEHTa,
COOTBETCTBYIOLLEEe MUHUMANbHOMY 3HadeHuo 4ucna PeiHonbaca
Remin'

Yucna PeliHonbaca Rep,, W Rey, ONPEAENUTb No hopMynam
(21) n (22) cooTBETCTBEHHO:

Reqay = 4% Qmax (21)

X DeHymp X Vmin

Re, = 4% Qmin (22)

X DeHymp X Vmax

roe Qmax n Qmin - MakcumanbHbIA U MUHUMAIbHbLIN pacxoabl
BO3MOXHbI€ Ha MeCTe 3KcnnyaTtauuu, M3/C;




Vin Y Vmax MWUHMUManbHoOeE W MaKCcuMmanbHOE 3Ha4deHusa
KOS(b(bMLI,VIeHTa KMHEMAaTMUYECKON BA3KOCTU XXUOKOCTH,

3HayeHne V Ona Boabl Npu eé Temnepatype B YCIOBUSIX

aKCnnyaTauuvM onpefensats N0 AaHHbiM Tabnuubl npunoxeHus B.
3HayeHMe V Ond Opyrux KMOKocTen onpenensite nabopaTopHbIM

MeToAoM Mo oToGpaHHO npobe unu  U3MEPSATb  MOTOYHbIM
BMCKO3MMETPOM.

3Ha4eHue rmapoanHaMmn4eckoro KoadhpuumneHTa Kr max »

COOTBETCTBYIOLLEEe MakcumanoHOMY 3HadeHuto 4ucna PenHonbaca
Remax ONPeaenuTs no opmyne (23):

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

roe:

A=011x4 68 + K ; (24)
Remax 1000 x DeHymp

A - KO3OULMEHT rMaPaBNINYECKOrO TPEHNUS;
K,- 3Ha4yeHne SKBMBANEHTHON LIepOXoBaToCTH Tpybonposoaa B

COOTBETCTBUM C Tabnuuen npunoxeHus I.
3HayeHne rmapoanHaMmn4eckoro KoahpuumeHTa K. s

I''min
COOTBETCTBYIOLLLEE MWHMMANbHOMY 3HadyeHuWo 4ucna PenHonbaca
Rein» ONpeaenuTb no rpadgouky npunoxexuns [.
K., = 1, npu BbINnonHeHuun ycrnosua nyHkta 5.1.4.3 HacToswero
pyKOBOACTBA.
5.1.5.3 TmagpoauvHamunyecknii KoapdUUMEHT Ons ABYXy4YeBbIX
YMP: K- = 1, npu cobnogeHun ycrosui obecneymnBarolimx TOHHOCTb

nsrotosneHusa YINP gaHHoOro tvna no AoKyMeHTy «Pacxogomep-cHeTynk
Xungkoctn yneTpassykoBor US800. PykoBoAcTBO Mo aKkcnnyaTaumu.
US800.421364.001P3. YacTtb 1».

(1/K.2) = 1,1547.



5.1.5.4 Ecnv ana M3MepeHHOro CMeLLeHUsi akyCTUYECKOM OCK ¥,
He BbINonHATCA ycrnoBusa n. 5.1.4.3 HacTosiLero pykoBOACTBa, TO
KOS(DMDULMEHT UCKaXKEHUA aKyCTUYEeCKOM OCKU BbIMUCNAETCA MO
dopmyne (25):
Kia=(1-14%* | Dgpymp 1) (25)

5.1.6 lpu BBOAE HOBOrO 3HaYeHMs KoaduUMeHTa KoppeKLuu

K npomkHo 6bITb npurmalleHo akkpeauToBaHHoe B obnacTu
obecrneveHns eavHCTBa M3MepeHun nuuo (rocrnoseputens). llog ero
KOHTpONMEM  paccuyuTbiBaeTc M BBOAUTCA  HOBOE  3HayeHue
koadbduumeHTa Koppekumm ana  peanbHblX  ycnosun, n  US800
nnombupyeTcs 6e3 NONHOM NOBEPKM.

5.2 lNepuoamnyeckasn nosepka

Mepvognyeckas noBepka BbINOMHseTcs B obbemMe U
nocneaoBaTeribHOCTU B COOTBETCTBMU C MYHKTOM 1 HacToswen yYactu
pyKOBOACTBa MO 3KCrnyaTaunm.

6. OPOPMNEHME PE3YINIbTATOB NOBEPKU

6.1 TlMonoxuTenbHble pesynbTaTbl MNOBEPKM  OOPMAAOTCS
3anucblo B nacnopte Ha US800, 3aBepeHHOM MOANUCHLIO U LUTaMNOM
(noBepuTEnbHbLIM KIENMOM) n1La, akkpeaMToBaHHOro B obnactu obec-
neyeHns eaMHCTBa U3MEPEHMN.

B cnyyae noctaBkm US800 6e3 YIP, npu Bbinycke U3
npou3BoaCcTBa NepBUYHON NoBepKe noasepraeTcsa Tonsko 36 US800. B
3TOM crny4vae, nocrie MU3MepeHus fNUHENHO-YrnoBbIX pasmepoB YIIP,
M3roTOBMEHHOrO  Ha  TpybompoBode Ha  MecTe 3KcnyaTauuw,
nporpamMmmupyemble napameTpbl 3aHocaTca B Ob US800 wu odop-
MrstoTCa 3anucbio B nacnopte Ha US800, 3aBepeHHOW NOAMUCHIO U
LWITAMMoM (NOBEPUTENbHBbIM  KNEWMOM) Nuua, akKpeaMTOBaHHOro B
obnactu obecneyeHns eaUHCTBA U3MEPEHWIA.

Ons MCKMYeHUss  HECaHKUMOHMPOBAHHOTO  AocTyna K
nporpammupyembiM napametpam 3b US800 nnombupyeTcss macTuiHom
nnoMOoM Ha OOHOM W3 KPENeXHbIX BUWHTOB BEpPXHEW KPbIWKNW W
JonyckaeTcs K 9KcnnyatauuM C  HOPMWPOBAHHOW MOMPEeLLHOCTLIO.
MnombuposaHne OB US800 ocyulecTBnseTcs npencraBuTeNem



HEe3aBMCMMOWN  JKCMIyaTUpyoLWen opraHu3auny, akkpeguTOBaHHbLIM
nuuomMm (rocnoeseputenem) WNU WHOW opraHusauuen (NUUOM) Mo
cornacoBaHuio obenx CTOpPOH (noctaBliuk-noTpedbuTenn). B cnydae
noctaskm US800 B nonHom komnnekte ¢ YIP nnomGupoBaHne 3b
USB800 ocyLlecTBnaeTca Ha 3aBoe-M3rotoBuTene.

6.2 lNMpu oTpuuaTenbHbIX pesynbTaTax Nepuoanyeckon NoBepKU
US800 He ponyckaeTca K akcnnyaTauuu. Bbigaetcs usselleHne o
HENpUrogHOCTM K 3KCMnyataumm u m3bATMM 13 obpawerma USS800.
lMoBepuTenbHbIE KNenma racaTcs.

6.3 lMpu oTpuuaTenbHbIX pesynbTaTax NepBUYHON MOBEPKU NpU
Bbinycke u3 npoussoacTtea, US800 Bos3epallaeTca n3roToBUTEN0 Ans
ycTpaHeHusi gedekToB C nocrneaylowmnM npegbsBneHveM  Ha
NMOBTOPHYIO NOBEPKY.



MPUNOXEHUE A
Cxema BkntoveHus US800 npv npoBeaeHn noBepku
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MPUNOXEHUE b

3aBUCMMOCTb CKOPOCTU pacnpocTpaHeHUs YNbTPa3ByKOBbIX MMMYNbCOB
OT TeMneparypsl, M/c

‘-O
¢}

Mpu t, °C

0

0,1

0,2

0,3

0,4

0,5

0,6

0,7

0,8

0,9

1402,4

1402,9

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

14221

1422,5

1423,0

1423,5

1423,9

1424,4

1424,8

1425,3

1425,7

1426,2

1426,6

14271

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

14404

1440,8

1441,2

1441,6

1442,0

1442,4

1442,8

[(o] [o<] [T [e>] (6,1 BN [OV] | O E0N

1443,2

1443,7

1444,1

14445

1444.9

14443

1445,7

1445,1

1446,5

1446,9

1447,3

14477

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

14711

1471,4

1471,7

14721

1472,4

1472,7

1473,1

1473,4

1473,7

14741

1474,4

1474,7

1475,0

1475,4

1475,7

1476,0

1476,3

1476,7

1477,0

1477,3

1477,6

1477,9

1478,3

1478,6

1478,9

1479,2

1479,5

1479,8

1480,1

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

1497,5

1497,7

1498,0

1498,2

1498,5

1498,8

1499,0

1499,3

1499,6

1499,8

1500,1

1500,3

1500,6

1500,8

1501,1

1501,3

1501,6

1501,9

1502,1

1502,4

1502,6

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

1511,8

1512,0

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

1518,2

1518,4

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

15622,7

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

1525,8

1525,9

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




Mpu t, °C

0

0,1

0,2

0,3

0,4

0,5

0,6

0,7

0,8

0,9

40

1528,9

1529,0

1529,2

1529,3

1529,5

1529,7

1529,8

1530,0

1530,2

1530,3

41

1530,5

1530,6

1530,8

1531,0

1531,1

1531,3

1531,4

1531,6

1531,7

1531,9

42

1532,1

1532,2

1532,4

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

15444

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

15471

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

1548,3

1548,4

1548,4

1548,5

1548,6

1548,7

1548,7

1548,8

1548,9

57

1549,0

1549,0

1549,1

1549,2

1549,3

1549,3

1549,4

1549,5

1549,5

1549,6

58

1549,7

1549,8

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

1551,0

1551,0

1551,1

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

1552,1

1552,2

1552,2

1552,3

1552,3

1552,4

1552,4

1552,5

1552,5

63

1552,6

1552,6

1552,7

1552,7

1552,8

1552,8

1552,8

1552,9

1552,9

1553,0

64

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

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

1554,4

1554,4

1554,4

1554,5

1554,5

1554,5

1554,5

1554,5

1554,6

69

1554,6

1554,6

1554,7

1554,6

1554,7

1554,7

1554,7

1554,7

1554,7

1554,8

70

1554,8

1554,8

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

MpumevaHue - JaHHbIe 3aMMCTBOBaHbI U3 MOHorpadum
“AnekcaHgpoB A.A TpaxteHrepy M.C., Tennodmanyeckme cBoMCTBa

BOAbl Mpu atMocdepHoM aasnerHuun. - M.: N3a-so ctaHgaptos, 1977. -
100 c. - (TocynapcTBeHHas cnyxba cTaH4apTHBIX CNPaBOYHbIX AAHHbIX.
Cep.: MoHorpaduu)”.




NMPUNOXXEHNE B

KoadhhUuMEHT KUHEMATUYECKON BA3KOCTU BOAbI
npu atMmocepHOM AaBrneHum (10'6 M2/C)

t°C

t°C— 1 2 3 4 5 6 7 8 9
0 | 1,793 | 1,732 | 1,675 | 1,621 | 1,569 | 1,520 | 1474 | 1429 | 1,387 | 1,347
10 | 1308 | 1272 | 1237 | 1,203 | 1,171 | 1,1401 | 1,1107 | 1,0825 | 1,0554 | 1,0294
20 | 1,0045 | 0,9905 | 0,0574 | 0,0353 | 00139 | 0,8934 | 0,8736 | 0,8545 | 0,8361 | 0,8184
30 | 0,8012]0,7847 | 0,7687 | 0,7533 | 0,7383 | 0,7239 ] 0,7099 | 0,6964 | 0,6833 | 0,6706
40 | 0,6583 | 0,6464 | 0,6348 | 0,6236 | 0,6127 | 0,6022 | 0,5919 | 0,5820 | 0,5723 | 0,5629
50 | 0,5537 | 0,5449 | 0,5362 | 0,5278 | 0,5196 | 0,5116 | 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 | 04191
70 |0,4137 | 0,4083 | 0,4031 | 0,3980 | 0,3930 | 0,3881 | 0,3833 | 0,3787 | 0,3741 | 03691
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 | 0,2045 | 0,2017 | 0,2889 | 0,2861 | 0,2834 | 0,2808 | 0.2782 | 0.2756 | 0.2731 | 0,2706
110 | 0,2682 | 0,2658 | 0,2635 | 02612 | 0,2589 | 0,2567 | 0.2545 | 0,2524 | 0,2503 | 0,2482
120 | 0,462 | 0,2442 | 0,2422 | 0,2403 | 0,2384 | 0,2365 | 0,2347 | 0,2328 | 0,2311 | 0,2293
130 | 0,276 | 0,2259 | 0,2242 | 0,2225 | 0,2209 | 0,2193 | 0.2177 | 0,2162 | 0.2147 | 0,2132
120 | 0.2117 ] 0,2102 | 0,208 | 0,2074 | 0,2060 | 0,2046 | 0,2033 | 0,2019 | 0,2006 | 0,1993
150 | 0,1981




MNPUNOXEHUE T
OKBUBaneHTHas LepoxoBaTocTb TpyGonposoaa

Bua TpybonpoBoga, martepuan CoctosiHue, ycnosus Ko
akcnnyatauum
LlenbHOTsHYTbIE CTanbHbIe Hosble 0,02- 0,1
TennodukaLMoHHbIE NeperpeToro 012
napa v BogsiHble Npy HanM4mMu ’
Jeaspaumm n XMMOYUCTKN
MapoBoasiHble, HaCbILLEHHOro
napa v BOASHbIX TENNONPOBOAOB 0,20
NPy HE3HAYUTENbHBIX yTEYKaX U
Jeaspaunm NognuTKn
BoasiHble cuctemMbl OTOMSEHMS 0,20
BogonpoBoaHble B akcnyaTaumm 1,2-1,5
YMepeHHO KOppO3MpPOBaHHbIE 0,4
Mocne HecKkonbkux NeT
aKcnnyartauum B pasrmdHbIX 0,15-1,0
YCIOBUSIX
BoasiHble TennonpoBoabl 6e3
Jeaspaunm n XMMOYUCTKN 1,0
noanuTKn
LlenbHocBapHble cTanbHble HoBkle 1 cTapble B 0,04- 0,1
XOPOLLUEM COCTOSIHUM
BbiBLKE B
akcnnyaTaumvm ¢ 0.15
paBHOMEpPHOM
Koppo3uen
CTanbHble OLMHKOBAHHbIE HoBble ¢ yncTton 0,07 -0,1
OLIMHKOBKOW
OO6bl4HasA OLMHKOBKaA 0,1-0,15

MpumevaHus:

1 JaHHble 3aMMcTBOBaHbI U3 crnipaBodHuKa «Vaensdnk N.E. CnpaBovHUK
no rngpasnuMyeckum conpoTuereHnsam .-M. : MawmHocTpoeHne, 1992.
2. ToYHble AaHHble 3KBMBANEHTHOW LLEpOX0OBaTOCTN Tpybonposoaa

onpeaensTb B COOTBETCTBUM € AaHHbIMK 13 TOCT 8.563.




MPUNOXEHWE O
Mpadhuk K onpegeneHno rmapoguHaMmmyeckoro koaddunumeHTa Krmin
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ApxaHrenbck +7 (8182) 45-71-35

ActaHa +7 (7172) 69-68-15
AcTpaxaHb +7 (8512) 99-46-80
BapHayn +7 (3852) 37-96-76
Benropop +7 (4722) 20-58-80
BpsiHck +7 (4832) 32-17-25

BnaguBocTok +7 (4232) 49-26-85

Bnagumup +7 (4922) 49-51-33
Bonrorpan +7 (8442) 45-94-42
BopoHex +7 (4732) 12-26-70

EkaTepuHbypr +7 (343) 302-14-75

MBaHoBo +7 (4932) 70-02-95
Wxesck +7 (3412) 20-90-75
WpkyTck +7 (3952) 56-24-09

Wowkap-Ona +7 (8362) 38-66-61

KasaHb +7 (843) 207-19-05

caunT: encont.pro-solution.ru | an. noyra: acl@pro-solution.ru

Mo Bonpocam npoaax n nogaepKkn obpawanTtech:

KanuHuHrpag +7 (4012) 72-21-36
Kanyra +7 (4842) 33-35-03
KemepoBo +7 (3842) 21-56-70
Kunpos +7 (8332) 20-58-70
KpacHopap +7 (861) 238-86-59
KpacHosipck +7 (391) 989-82-67
Kypck +7 (4712) 23-80-45

Jluneuk +7 (4742) 20-01-75
MarnuToropck +7 (3519) 51-02-81
MockBa +7 (499) 404-24-72
MypmaHck +7 (8152) 65-52-70
Hab6.YenHbl +7 (8552) 91-01-32
Hwx.Hosropog +7 (831) 200-34-65
HwxHeBapTOBCK +7 (3466) 48-22-23
HwxHekamck +7 (8555) 24-47-85

Hosopoccuiick +7 (8617) 30-82-64
HoBocubupck +7 (383) 235-95-48
Omck +7 (381) 299-16-70

Open +7 (4862) 22-23-86

OpeHbypr +7 (3532) 48-64-35
MeHsa +7 (8412) 23-52-98
MepBoypanbck +7 (3439) 26-01-18
Mepmb +7 (342) 233-81-65
PoctoB-Ha-[oHy +7 (863) 309-14-65
PsizaHb +7 (4912) 77-61-95

Camapa +7 (846) 219-28-25
CaHkr-leTepbypr +7 (812) 660-57-09
CapaHck +7 (8342) 22-95-16
CapatoB +7 (845) 239-86-35
CmoneHck +7 (4812) 51-55-32

TenecpoH: 8 800 511 88 70

Coun +7 (862) 279-22-65
CraBpononb +7 (8652) 57-76-63
CypryTt +7 (3462) 77-96-35
Cbi3paHb +7 (8464) 33-50-64
ChbikTbIBKap +7 (8212) 28-83-02
Teepb +7 (4822) 39-50-56
Tomck +7 (3822) 48-95-05
Tyna +7 (4872) 44-05-30
TiomeHb +7 (3452) 56-94-75
YnbsaHoBck +7 (8422) 42-51-95
Ydha +7 (347) 258-82-65
Xabaposck +7 (421) 292-95-69
Yebokcapbl +7 (8352) 28-50-89
YensabuHck +7 (351) 277-89-65
Yepenosel, +7 (8202) 49-07-18
Apocnaenb +7 (4852) 67-02-35
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