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OIMUCAHME TUIIA CPEJICTBA U3MEPEHHIA

["a30aHanu3aTopel OTXOASIIMX TOMOYHBIX ra3oB nepeHocHsle « Tomoras-01»

Hasunavenne cpeacrsa uzmepenmii

["a3oananu3aTopsl OTXOJANIHX TOMOYHBIX Ta30B nepeHocHble «Tonoras-01» (nanee — razoana-
JIM3aTOPBl) [PeJHA3HAYCHB! U1 U3MEPEHHH KOHIIEHTPALHH KHCI0POAa, OKCHAA YTIeposa, OKCHIOB
a30Ta B OTXOJIAIIMX TOTIOYHBIX I'a3aX MPOMBILUIEHHBIX TOIUIMBO-CKUIAIOIUX YCTAHOBOK, a TAKKE
M3MEPEHHH TeMMepaTypsl, JaBjeHus (pazpekeHus) B OTBOJSIINX KOJUIEKTOpAX W pacyuera JPYTHX
[apamMeTpoB, XapaKTEPU3yIOLIHX [IPOLECC CIKUTAaHUS ra3000pa3HOro U KHIKOIo TOILIHBA.

Onucanpe cpeacTsa H3Mepennii

B ocnoBy mpunImna feiicTeug razoanamusaropa « Tonorasz-01» mooken MeKTPOXHMHYECKHI
METO/I U3MEPEHUH KOHLEHTPALIMK ONpeAenseMblX KOMIIOHEHTOR ra30BOi cMeCH, ITPOXOIAIeH yepes
H3MEPHTCHBHBIE AUCHKH.

Bemuunna 371eKTPUYECKOTO TOKA, MPOTEKAIOLIEro MEXkAy H3MEPHTEIBHBIM U BCIIOMOTATENIb-
HBIM 3JIEKTPOJAMH B M3MEPHUTE/ILHON suelike, 3aBHCHT OT KOHIIEHTPAIIMH ONpPeIeIIeMOro KOMIOHEH-
Ta B aHAIM3HPYEMOH ra3oBoil cMecH.

UyBCTBUTEILHBIMM dJIEMEHTAMH (epBHYHBLIMHA MPeoGpa3oBaTelaMi) aHAIN3aTOPA ABJIAIOTCH:

- WEKTPOXUMHYECKUE TYECHKH Ha KHCIIOPOJI, OKCHJL YIIIepo/ia, OKCH/bI a30Ta;

- TEpMOIIdpa ¥ TEPMUCTOP AN WIMEpPEHHs TeMmrepatypsl B MecTe npofoordopa H BHEUIHeH
TEMIIEPATYPbI:

- TCH30PE3UCTUBHBIN JATUYNK U3MEPEHUS PA3HOCTH JABJICHUS MEKIY aTMOCHEPHBIM M JaBJic-
HHEM B MecTe Tpobo0TOOpa B ra3oXx0/1e OTXO/AMNX TOMOYHBIX Fa30B.

["azoananu3aTop MMeeT BCTPOEHHBIH KOHTpo/Uiep Ha (aze Mukpornpoieccopa Z84, no3sosio-
LA

- YOpPaBIATH PeKMMaMH paboThl ra3oananu3aTopa;

- IPOBOJAHTH KalIXOPOBKY M CaMOIHArHOCTHKY npudopa;

- 3aHOCHTBH B TIAMATh W COXPAHATH Pe3yIbTaThl 3aMEpOB, NPOHU3BOUTL HX 00paboTKy U pac-
CYMTATH MO HUM KOI(DPHIIHEHT TETUIOBBIX NOTEPh, KOd(PUITHEHT H3ObITKA BO3/1yXa, KOHLEHTPALHKIO
JIMOKCHJIA YIJIepo/ia.

["azoanamazarop «Tomoraz-01» cOCTOMT U3 ABYX OCHOBHBIX (DYHKLMOHAIBHBIX OJOKOB! razo-
BOTO MOJIYJISL M SIIEKTPOHHON CHCTEMBI 00paboTKi 1 ipeodpa3oBanus JaHHbIX.

brok-cxema razosoro MojyJsi NpHBeJAcHa Ha puc. 1, 00K BUA razoaHann3aTopa IIPHBEICH
Ha pHc.2. B coctaB razoBoro Moayis BXOAWT nmpoboorbopHoe ycTpoiicTBo, MeMmOpanHslii Hacoc,
CHCTEMA OYMCTKM a30BOH NpoObI OT MUAKOI'O KOHAEHCATa M TBEPIBIX HACTHIL, CHCTEMA JaTuMKOB
JUISt B3MEpPEHHs TeMIIEPATyPBI, JIABJICHUS U KOHIICHTPAlMH KOMIIOHEHTOB aHaM3HPYEMOro ras3a.

ITpobooThopHoe yeTpoHCTBO COCTOMT U3 30H/1a, COIMHEHHOTO ¢ AuddepenaibipM JlaTyu-
KoM JasjieHus dP, ¥ BMOHTHPOBAHHOIO B 30H] JIaTUMKA H3MEPHTENS TeMIepaTypbl 1| TOno4Horo
ra3a — TepMoIapa XpoMeJib/aTroMellb.

Cucrema 04HCTKH razoBOi MPOOBI OT KUAKOTO KOHAECHCATa W TBEPABIX HAaCTHIl COCTOHT H3
¢unsTpa rpyboii ouncTky co cOOpPHHKOM KOHAEHcaTa  (PHILTPA TOHKOH OUHUCTKH.

MemGpanHbiit Hacoc MPOKAUYHUBACT ra30BYIO MPody Ha pacCTOSHUE HE MEHEE 3 M OT KOHTPOJIb-
HOH TOYKH TOILUTHBO-CKHTAIOWIEH YCTAHORKH JI0 M3MEPHTENLHLIX gueek npudopa ¢ IeKTPOXHMHYE-
CKUMH JJaTYUKaAMH.
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Puc. 1. Cxema razoporo Mojyiis razoananmusaropa « Tonoras-01».

@K ~ ¢puieTp rpy0o0i 0UHCTKH ¢ KOHAEHCATOCOOPHHKOM;

CO, NO, Oy — 21eKTPOXHMHYECKHE JATYHKH T H3IMEPEHMsT KOHIEHTPAIMHA KHCIOPOIa, OKCH/IOB
yriepoja  asora;

dP — maT4ymk gaBiIeHUS,

Ty, Ty — naTumuku TeMnepaTypsl.

Puc.2 OOmmii Buz razoanammsaropa «Tomoras-01»
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CucreMa M3MEpEHHs TeMMepaTypbl H ABISHHUS COCTOUT W3 JIATYHKOB, COETMHEHHBIX C dIeK-
TPOHHBIMH KOHTposutepamu. Jlatuuk gasieHus npexacrapiser cobod auddepenumanbHpii Mano-
MeTp 1 ofecrieyuBaeT W3MepeHHe [epernana AapieHusa B mecte oTOopa nmpobei. TpH aatdnka TeM-
nepaTypbl: MUKPOCXEMHBIH JUIS U3MEPEHHA TeMIlepaTypbl B nomeleHun — T v zBa Tepmonap-
HBIX: JUIS U3MEPEeHHs TeMIEepaTyphl TOMOYHOrO Ta3a B KOHTPOILHOW Touke — T u Temmepartypsl
BO3/1yXa, MoAaBaemMoro s ropesus — Ts.

CucreMa H3MEpEeHHUsl KOHICHTpAMH KOMIIOHEHTOB TOIIOYHOTO rasa COCTOMT W3 MocieoBa-
TEJIbHO COCNMHEHHBIX CHEIUPHUECKHX MIEKTPOXUMHUUECKHX NATUHKOB Ul OMpPEICNeHHsT KOHUEH-
TpalHy KHCIOpPOoaa, OKCHIA YIIepoAa U OKCH/Ia a30Ta B razoBoi nmpobe. DNeKTPpHYECKHE CHIHATB
OT JAaTYUKOB 11OCTYNAIOT B HIEKTPOHHYIO cHCTeMY 00paboTKH U peoOpa3oBaHms JAHHBIX.

DnektponHasi cuctema obpaboTku u npeoOpa3oBaHus JAHHBIX COCTOMT W3 KOHTPOILIEPOR
TEMIIEpaTyphl U JaBJICHHS, 3JCKTPOHHOIO MOAY/Is razoanaiusaropa, aipaBuTHO-UHPPOBOIO KH -
KOKPHCTAJUIMYECKOTO JUcnies U uHtepdeiica RS-232, obecneunBaiomero CBsi3b ra3oanaimsaropa
C KOMIIBIOTEPOM HJIH NEYaTAIOIUM YCTPOHCTBOM.

[Iporpammuoe obecrieaenne

[Mazoanamzatopsl KMEIOT BCTPOEHHOE IporpaMMuoe obecnievenne (naiee - [10).
Crpykrypa 1O npepcraBieHa Ha pucyHke 3.

[Iporpammuoe obecrnieyenre mpubOpa MO3BOJSET HIMEPATh, BEIUYHCIATL H XPAHHTh B DHEPTO-
HesasuenMoi namsity nokaszanns 2000 pasmuunbix 3amepos. Ilpu nposeaenun 2001 3amepa (eciau
HUKaKWe JlaHHble H3MEPEHNH He NepeaaBaniuch Ha KoMnbtotep) pesynbratsl 1000 nepBeix 3amMepon
[10CIIEI0BATENLHO OOHOBISIOTCS M Ha HX MECTO 3alUChIBAIOTCSA BHOBE MOCTYIIAIONIHE JAHHBIE,
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- ppramcnienne kounentpaunn CO; u NOX, rerioBbix noteps 1 ko3dgdurmenrta n3dpiTka Bo3-

ayxa;
- oToOpakeHHe pacHeTHBIX U U3MEPAEMBIX JaHHbIX HA 9KPAHE ra30aHaIM3aTopa;
- APXHBUPOBAaHHWE TAHHBIX B 9HEPTOHE3aBUCHMOMH ITaMATU:
- CBSI3b C BHEUIHUMU yCTpoHcTBaMu 110 nudpoBbiv kananam RS232.
Wnentudukanuontsie JaHHbIE MPOTPAMMHOTo obecredeHns
Tabmuna 1
I1lndpoBoii HieH- | AJITOPUIM Bbi-
HauMeroBa- Unentuduxanu- Homep Bepeun tudukarop (koH- | yucieHus Und-
— OHHOE HAUMEHO- | (MACHTU(HMKAUHOH- | TPOJIBHAS CyMMa POBOTO HICH-
BaHHE HbIi HOMep) 110 HCTIONHAEMOro TH(UKaTopa
KoJ1a) I10
[10 razoana-
JIM3aTOPOB top2007.d43 TEKYIIUe 3E2E1C87 CRC-32
«Tonoraz-01»

Vposenn 3amutet IO o1 HenpeanaMepeHHbIX M HNpeAHaMePEeHHbIX H3MEHEHHIT 118 BCTPOeH-
noii wactu 110 (top2007.d43) coorercTByeT ypoBHIO 3amuthl «A». He TpeGyercs crnennambubix
CPENICTB 3alUTHI, HCKIIOYAIOMIHX BO3MOKHOCTh HECAaHKIIMOHMPOBAHHOW MOAH(HKaIMK, 0OHOBE-
HHS (3arpy3kH), YOQJICHHS M HHBIX [PCIAHAMEPEHHBIX H3MEHEHUH METPOJIOIHYECKH 3HAYMMOMH

serpoerHoit yactu 110 CH 1 n3MepenHbIX JaHHbIX.

Metposiorayeckne ¥ TeXHHYECKHE XapAKTePHCTHKHI
Jluamazoxs! H3MepeHi 0ObeMHOH 10TH;
— [0 KaHaly Kucjiopoaa, %
— 110 KaHaly OKCH/IA YIIIePOAa, MIH
— 10 KaHaJy OKCHIOB a30Ta, MJIH

Jlnana3oH U3MEpeHHI TeMIepaTyphl, g

— BO3/yXa, [10/1aRaeMOr0 Ha TOPCHHE

— OTXOIATIHX ra30B
Jlnanazon W3MepeHuil AaBlieHus (paspekeHus) B razoxojie
OTXOAAIHX 14308, ITa

Ilpeaenel JOMycKaeMoil OCHOBHOM IOrPEIIHOCTH H3MEPEeHUI
00BEMHOM 0TI KOMIIOHEHTOB OTXO/AIIHX TOMOYHBIX Ta30B:
- OKCH/Ia YriIepoza:
B nuartazone (o1 0 1o 300) M, aBcomoTHan, MIH
B manazone (o1 300 1o 2000) mur™, otrOCHTENEHAS, %
- OKCH/IOB a30Ta, oTHOCHTEAbHasA, Yo
- KHCI0poa:
B auanasone (or 0 o 5 %), abcomortnas, %
B jiuanaszone (ot 5 1o 21 %), abcomornas, %

[Tpenensl ponmyckaemoil OCHOBHON NPHBEJCHHON MOTPEIHO-
CTH U3MEPEeHHit TTapaMeTPOB OTXOSIIHX Ta30B:

— TeMieparypbl BO31yXa, 104aBaeMoro Ha ropeHue, %

— TEMMEpPaTypsl OTXOMSIIMX Ta30B B MeCTe YCTAHOBKA
razozabopuoro 3ou4a, %

— [aBJIeHHs B ra30X0¢ OTXO/AIMX ra3oB, %

ot 0 1o 21
ot 0 0 2000
ot 0 1o 500

ot Munyc 10 1o mmoc 300

ot mmoc 50 xo mmoc 450
ot muayc 5000 o nioc
5000
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JlomonHuTeIbHAS TTOTPEITHOCTE H3MEPeHii 00beMHOM 1011

KOMIIOHEHTOB TOMOMHBLIX I'a30B OT W3MCHEHWMS TEMIEPATYpSI 0.2
OKpY)KaloIero  BO37yXa B  MOMENIEHHH  YCTaHOBKH

000pyoBaHUA, B J0JISIX OCHOBHOM MOIPEMIHOCTH HA Kayk/Ible

IGOC, ne 6oee

HITHTCHBHOCTB Henpepbmﬂoﬁ pElﬁOTbI razoananniaTopa npu
dBTOHOMHOM IIHTAHHH OT IMOJHOCTBIO BapHH{CHHOI‘:l

aKKyMynaTOpHON Garapeu, 4, He MeHee 10
MakcumanbHaast motpebasgemas MOIIHOCTE, BT, He Dollee 5
Wurepsan Bpemenn paboTel razoaHanuzaropa 6e3 8
KOPPEKTHPOBKH MOKa3aHHiA, 4, HE MeHee
Bpems ycranoBiaeHus BLIXOAHOIO CUIHAJIA [IPH CKauKO-
00pa3sHOM M3MCHEHHUH KOHTPOJIMPYEMOTO N1apaMerpa, ¢, He
bonee
— [IpH U3MEPEHHH 00BLEMHOM 10JIH KHCIOpOa, 60
—IIpY M3MEPEHUM OOBEMHOIH JI0IM  OKCHIOB aszoTa H
yriiepoja, e 6Gomee 90
— [IPH U3MEPEHUH TeMIepaTypbl U JaBJIcHAS, He bosee 180
[TponsBoauTENBEHOCTE Hacoca (1+0,3) a/muH
Bpewms nporpesa 15MuHn
[lena eaMHHIBl  HAMMEHBIIErO  3HAyallEro  paspsia
U3MEPAEMOii BEIHUHHBL
— ob6bemMHO# ok kucropoaa, % 0,1
— 0OBEMHOIL 10TH OKCHIA YIIepoa, MIIH 1
— 0OBEMHOI J10JIH OKCH/IOB a30Ta, MItH 1
— temmepatypsl, 'C 1
— JlaBjIeHus B razoxoje, [la 100

["abaputHBIC pasmepsl, MM, He 6oiee:
— TEXHHYECKOro Kenca
— H3MepHUTeIBHOro OJ0Ka razoaHaiusaropa

540 x 120 x 90
200x 115x 75

Macca razoanainuzaropa (yJI0KeHHOIO B TEXHHUCCKHH Keiic) 1.9
KT, He Dolee
Cpok cityx0bl razoaHaIn3aTopa, JeT, He MEHEE 10

Venopus SKCILTyaTalluH ra3oaHali3aTopoB:

JMana3oH TeMnepaTypsl OKpyxatome# epezbl, °C oT wioc 5 10 mnoc 50
auanasoH arMocdepHoro aasienus, klla ot 95,7 o 106.7

MM PT.CT. o1 630 mo 800
OTHOCHTENTFHAsA BIAXKHOCTE OKPYJKAIOLIEro BO3ayXa,
npu remneparype 35 °C, %, ne 6onee 95

HAMpsOKEHHE ITHTAHHST:
0T ceTH nepeMeHHoro Toka 220 B uepes agantep 220 B/12 B Tox He Menee 450 MA
OT BCTPOEHHO akKyMyJISTOpHO# Oarapen 7,2 B

3naK yrBepikIeHHs THIA

3HaK yTBEPIK/ICHHUsI THUIIA HAHOCHTCS Ha TUTYJIbHBIH JIHCT (HEHTP JIMCTA) PYKOBOJCTBA MO YKC-
miyaraiud TunorpadckumM cnocodoM, a Taroke Ha Tabnuuky, pacnoroxkennyio Ha BCII, B/ mero-
JIoM (pOTOXHMITEYaTH.
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KomMnuiekTHoceTh cpe/icTBa H3MepeHns
I"azoananusatop «Tomoraz-01».
KaGens cpszu ¢ [IDBM.
JluckeTa ¢ mporpaMMHBIM 00ecTieYeHHEM.
| Cerepoii agantep 220 B/12 B.
YerpolerBo [uist AUCTaHIHOHHOTO 0TO0pa mpod.
Texuunueckui xelic s yHakoBKH razoananiaropa.
| [Tacopr u pykoBOACTBO 1O 3KcIUTyarauuu PO.
! MeTtoauka nosepkn.
IloBepka
' ocymecTBafeTes No AoKyMeHTy «Muctpykiud. I'azoananunzatopsl OTXOAAIHX TOMOYHEIX Ta30B Tre-
‘: penocubie « Tonoras-01» Mertoauka nosepkm» MI14215-001-18618427-11, yreepxaeanomy 1A
CH @I'VIT «BHHUHUMC» 30 utonsg 2012 1. 0 BXOASIIEMY B KOMIUTEKT MOCTABKH
Ocnosrbie cpenctba nosepku: 'CO-TII'C NoNe 3726-87, 3730-87. 3806-87, 3808-87, 4012-
87, 4013-87.

CgeieHust 0 MeTOAMKAX (METO/AaX) H3MepeHnit
PYKOBOJICTBO IO IKCILTyaTaIlHU

HopmaTugHBIE I0KYMEHTBI, yCTaHAB/IMBAOWME TpefoBanus K razoanaausaropam «Tonaras-
01»

I'OCT 8.578-2008 I'CH. T'ocynapcrBeHHasi MOBEpPOHYHAs CXeMa Ul CPEJCTB M3MEpeHMit
coziepKanus KOMITOHEHTOB B I'a30BBIX CPEIax.

I'OCT 13320-81 «I"azoananu3aTopsl NPOMBILLIEHHbIE ABTOMATHYECKHEY.

I'OCT 12.2.007.0-75 «CCBT. Uzpenus anekrpudeckue. O6mue TpeGoBatus 0€3011aCHOCTRY.

Pexomenpanuu no odaacTamM NpHMeHeHHs B cdepe rocy/1lapcTBEHHOI0 PeryJaHpOBaHHs
ofecneyeHHA eJHHCTBA H3MEpPEHHIi

- OCYUIECTBJICHHE MPOU3BOACTBEHHOTO KOHTPONS COOMONCHHS YCTAHOBIEHHBIX 3aKOHO/ATENLCT-
BoM Poccniickoit ®enepauyun tpeOoBaHUil NPOMBIIIIEHHON 0E30NaCHOCTH K IKCIIyaTalldy ollac-
HOT'O MPOU3BOACTBEHHOTO 00BEKTA.

Hsrorosurenn
000 ®upma « DHEPI'OKOHTPOJIb»
Anpec: 111250 r. Mockga, yin. Kpacnokazapmennas, .17, xop.I'., ¢Tp. ]
Ten. 918 04 00

HcenprraresHbiii HeHTp
l'ocynapcTBeHHBIH HeHTp ucnbITanuii cpeacts usmepennii ['TIW CHU
@I VIT « BHUUMC», r. Mocksa.
Atrectar akkpeaurauuu Ne 30004-08 ot 27.06.2008 r.
Anpec: 119361, r. Mocksa, yn. O3epHas, 1. 46.
Ten./daxc: (495) 437-55-77 / 437-56-66
E-mail: office@vniims.ru, agpec B Murepuer: www.vniims.ru.
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