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m Fazoananusartop "CeHcoH-CM-9001"

1.BBEOQEHUE
lazoaHanmzatop (FA) "CeHcon" mogens CM wncnonHeHue 9001 (B panbHenwem
"CeHcoH-CM-9001") — 3pdpeKTUBHDBIN 1 HaZeXXHbIN Nprnoop. OH He TpebyeT BMeLlaTeslb-
CTBa NepCcoHasna nNpwv 3KCryaTaLumm, NPOCT B YCTAHOBKE 11 06CY»KMBaHWM, NPU 3TOM 0be-
CMeyrBaeT BbICOK/E METPONIorMyeckne xapakrepuctmkim. OgHako, ytoObl 3TV KayecTBa
NPOABUANCL B MOJIHON Mepe, nepef YCTAaHOBKOWM U MOAKIIOYEHVEM ra3oaHas3aTopa
BHUMaTeIbHO U3yunTe PyKOBOACTBO MO 3KCMyaTaLmm!

la3oaHanu3aTtop "CeHCOH" JOMKeH NPUMEHSTbCA TONbKO ANS Uefeil 1 B YCNOBUAX,
onpepenieHHbIX B JaHHOM PyKoBOAcTBe. Jlioboe HecaHKLMOHNPOBAHHOE M3MeHeHue
KOHCTPYKLMW ra3oaHanm3aTopa 1 OTAeNbHbIX ero 3J1eMeHTOB, HeHaaNeXKall i MOHTaX
MOTYT MPVBECTU K Aerpafaummn 3aaBneHHbIX MEeTPOSIOrMyYeckux 1 3KCMnyaTaunoHHbIX
XapaKTEPUCTUK M CTaTb NPUYMHON OTKa3a B rapaHTUHOM O6CNYKMBaHUN MPOU3BOAN-
Tens.

2. HASHAYEHUE U NPUHLWNM PABOTDI

I'A "CeHcoH-CM-9001" — 3TO 0 HOKaHasbHbIN NPUHOP ANA HEMPEPbIBHOrO KOHTPONA
KOHLeHTpauun rasa B paboyeil 30He B MOAY/IbHOM ncrnonHeHun. OH obecneyrBaeT
BbICOKUI ypPOBEHb MPOTMBOABapPUIHOW 3aliWTbl B 30HaX, FAe BO3MOXHO MpeBblLlle-
HUe KOHLEeHTPpaLumM ropiloyumx n TOKCUYHbIX BELLEeCTB, a TakxKe NpeBblleHne/CHKe-
HUe KOHLeHTpaLuum KMcnopoaa.

PaboTta razoaHanvsatopa OCHOBaHa Ha HenpepbiBHOM Mpeobpa3oBaHWUN CUTHa-
NOB, NOCTYnNalLWmnX € ra304yBCTBUTENbHbIX CEHCOPOB (YyBCTBUTENbHbIX 2IEMEHTOB),
B LUdpoBble 3HaYEHNA KOHLEHTpaL My ra3oB. [lonyyeHHble 3HaUeHMA KOHLeHTpauum
TpaHcnupytotTca no KaHany UART BHeLWHMM BCOMOraTefibHbIM YCTPONCTBaM.

B 3aBMcMMOCTM OT M3MepAeMbIX BeLeCTB, B ra30aHanv3atope 1CrnoJsb3yTca ra3o-
YyBCTBUTENbHbIE CEHCOPbI, OCHOBAHHbIE Ha Pa3fIMYHbIX NPUHLUMNaX Npeobpa3oBaHuUs:
+ nonynpoBoaHuKoBbIN (MI1) — Ha U3MEHEeHUN SNEeKTPNYECKOTO CONPOTUBIIEHNA ra-

304YyBCTBUTENILHOIO C/10A 3a cyeT agcopbumm razoobpa3HoOro BelecTsa NoBepx-

HOCTbIO 3TOrO CNoA;

« 3anekTpoxumuyecknii (3X) — Ha Bo3HMKHoBeHUN D[IC Ha 31eKTPoAax ceHcopa npu

XMMNYECKOW peaKkLmn C n3MepsAeMbIM BeLLeCTBOM;

« TepmokaTtanutuyeckuin (TK) - Ha TepMOXMMUYECKOW peakLUmn roproyero BeLlecTsa

C KNCIIOPOAOM BO3yXa Ha NOBEPXHOCTY KaTann3aTopa YyBCTBUTENIbHOIO 3/1eMeHTa

C BblJeNneHrem Tenna v n3MeHeHreM 3M1IeKTPMUUYECKOro CONPOTUBIIEHNA CEHCOPa;

« ontnyecknin (Ol) — Ha M36MpaTeNbHOM MOTNOLWEHNN ra3amu SHepPrum B UHppa-

KpacHon, Buanmom n ynotpaduronetoBon obnactax cnekTpa;

+ TepMOKOHAYKTOMeTpuuyeckunin (TKM) — Ha OCHOBe pa3nuuua TenJonpPoBOAHOCTHN

BO3JyX U LieNneBbIX ra3os;
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«  doTonmoHmzaumnoHHbii (D) - Ha oCHOBe M3MepeHUst BENYMHbBI MOHHOTO TOKa
npu $oToMoHM3aUNN aHaNM3npPyemMoro rasa.

3. BbIXOOHbIE CUTHAIJbI

BbixogHOM curHan raszoaHanusatopa — UMPPOBOM CUTHaN MO nocnefoBaTeNb-
Homy kaHany UART. [nA obmeHa faHHbIMU CNYXUT YHUOULMPOBAHHbIA MPOTOKON
obmeHa coobleHuamu B TekctoBom popmate ASCII.

4, OCOBEHHOCTU N NMPEMMYLLUECTBA

« JIerkoCTb BCTPauBaHUA B pa3fiIMyHble ra3oaHanuTUYecKme CMCcTembl;

+ nepepava gaHHbix no KaHany UART ¢ OTKpbITbIM MPOTOKONOM;

+ MofKoyaeTca K Niobomy KOMMbIOTEPY UK MPOMBbILLUAEHHOMY KOHTPONEpY;
+ BO3MOXHOCTb MHTErpaunn ¢ razoaHannTnyeckmmm cnctemamm "CeHcoH".

5. MIHOOPMALMA ONA 3AKA3A

lazoaHanmzatopsbl "CeHcoH-CM-9001" BbinyCKaloTCA B Pa3nNYHbIX BapuaHTax KOHCTPYK-
TMBHOTO UcNoNHeHuA (puc.1).

O603HauyeHe Npu 3aKase:

CeHcoH-CM-9001-Y-G-S
L

Tun ceHcopa: Ol - onTrnyeckui, MM - NoAyNnpoOBOAHNKOBbIN,
TK - TepmoKatanutuyeckuii, X — 3neKTpoXUMUYECKUA,
TM - TepmokoHayKkToMeTpryeckuin, O — GoTOMOHU3aLMOHHBI

M3mepsaemblii KOMNOHEHT 1 HOMep Avana3oHa n3MmepeHuii (Tabn.1)

01 - UcnonHeHwue C BHeLIHe 060104Ko

Mogenb n ucnonHenune (CM-9001 nn6o CM-9001-TK,
B Noc/iiejHeM Cjlyyae TUM CEeHCOPa AOMOHUTENIbHO He YKa3blBaeTcs)

Tvn rasoaHanusatopa

CBefeHusi 0 Anana3oHax U3MepPeHusl, KOHLIEHTPaLUN 1 OTHOCUTENbHOWN MOrpeLIHo-
CTv ra3oaHanu3saTopa "CeHcoH-C[l" npuBegeHbl B Tabn.1.

Puc.1. [azoaHanuzamop "CeHcoH-CM-9001": a) munoeol, 6) ¢ 3aujumHoti 060/104koU
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Ta6bnuya 1. Memponozuveckue xapakmepucmuku A "CeHcoH-CM"

Mpepenbi
OCHOB-
. HOM
U3mepsaembin | InanasoH OnanasoH oTHOCH Kop onsa
KOMMOHEHT n3mepeHnn nokKasaHun . | 3aKa3a (G)
TeNbHOWN
norpetu-

HocTun, %

MonynpoBogHMKOBbIE, ONTUYECKINE, INEKTPOXMMMYECKIE,
TePMOKOHAYKTOMETpuYec-Kne n GoTonoHn3aLioHHbIe CEHCOPbI

Asora guokena | 0.1-30 mr/m? 0-30 mr/m? £15 NO2-2
(NO,) 10-500 mr/m? 0-500 mr/m? +10 NO2-3
AsoTa okcug 0,1-30 mr/m’ 0-30 mr/m’ *15 NO-2
(NO) 10-1000 mr/m? 0-1000 mr/m? +10 NO-3
0,1-200 mr/m3 0-200 mr/m3 +15 NH3-2
AMMMaK (NH3)
10-1500 mr/m3 0-1500 mr/m3 +10 NH3-3
0,001-1 06. nona, % | 0-1 06. pona, % +15 H2-1
Bogopoa (H,) 0,01-4 06. gona, % | 0-4 06. pona, % +10 H2-2
1-100 06.oona,% | 0-100 06. nona, % | £5 H2-3
Bopopop
XJIOPUCTbIN 0,01-30 mr/m3 0-30 mr/m? +25 HCI-1
(HCl)
lenui (He) 1-100 06. nons, % 0-100 06. nonsa, % | +20 He-1
0,01-1 06.gona,% | 0-1 06. gona, % +10 02-1
Kucnopop (O,) |0,1-3006.gons, % | 0-3006.1ons, % | £5 02-2
1-100 06. pons, % 0-100 06. nonsa, % | +1 02-3
0,001-1 06. nona, % | 0-1 06. pona, % +10 CH4-1
0-5 06. gonsa, % +10 CH4-2
MeTaH (CH,) 0,01-5 06. pona, %
0-100 %HKIP +10 CH4-4
1-100 06. gonsa, % 0-100 06. gonsa, % | +5 CH4-3
Merarion 0,1-30 mr/m* 0-30 mr/m? +20 CH30H-1

(CH,OH)
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Mpepenbi
OCHOB-
. HOIN
U3mepsaembin | InanasoH OnanasoH oTHOCH- Kop onsa
KOMMOHEHT n3mepeHnn nokKasaHun . | 3aKa3a (G)
TeNbHON
norpetu-
HocTun, %
0,001-1,7 06. pons, % | 0-1,7 06. nona, % +10 C3H8-1
MponaH (C3H8)
0,06-100 %HKIP 0-100 %HKIMP +10 C3H8-4
0,1-30 mr/m3 0-30 mr/m? +10 H2S-2
CepoBopopog,
(H,5) 1-200 mr/m3 0-200 mr/m3 +10 H2S-3
0,1-30 mr/m? 0-30 mr/m? +10 S0O2-2
Cepbl grokcung
(50,) 1-300 mr/m3 0-300 mr/m3 +10 S0O2-3
50-3000 mr/m3 0-3000 mr/m? +25 CH-1
YTneBOROPOAL! | 6 051 66 nons, % | 0-106.aons, % | +10 CH-2
(Cz_cw)
5-100 %HKIP 0-100 %HKIMP +10 CH-4
100-2000 mr/m3 0-2000 mr/m? +20 CO2-1
Yrnepopna _ _ )
avokaug (CO,) 0,01-5 06.gona, % | 0-5 06. pona, % +15 C02-2
1-100 06. gons, % 0-100 06. gonsa, % | =10 CO2-3
0,1-300 mr/m3 0-300 mr/m3 +10 CO-2
Yrnepopa
okaua (CO) 10-3000 mr/m3 0-3000 mr/m? +10 Co-3
Gopmanbaerng a 3 . 3 )
(H2CO) 0,1-30 mr/m 0-30 Mr/m +25 H2CO-1
Xnop (CL) 0,1-30 mr/m? 0-30 mr/m? +10 Cl2-2
50-5000 mr/m3 0-5000 mr/m? +25 C2H50H-1
JTaHon
(C,H,OH) 0,01-1,55 06. gons, % | 0-1,55 06. nona, % C2H50H-2

0,32-50 %HKIP

0-50 %HKITP

C2H50H-4
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Mpepenbi
OCHOB-
. HOM
U3mepsaembin | InanasoH OnanasoH oTHOCH- Kop onsa
KOMMOHEHT n3mepeHnn nokKasaHun . | 3aKa3a (G)
TenbHOWN
norpetu-
HocTun, %
TepMmoKaTanuTnyeckmne ceHcopbl
0,01-2 06.gonsa, % | 0-2 06. gons, % +10 H2-21
Bopopoga (H,)
0,25-50 %HKIMP 0-50 %HKIMP +10 H2-41
0,01-2,506.p00n8,% | 0-2,5 06. gona, % +10 CH4-21
MertaH (CH,)
0,23-57 %HKIP 0-57 %HKIP +10 CH4-41
0,001-0,85 06. 0-0,85 06. gons, % | £10 C3H8-11
nonsa, %
MponaH (C,H,)
0,06-50 %HKIMP 0-50 %HKIP +10 C3H8-41
0,05-0,506.10n9,% | 0-0,506.00n8,% | £10 CH-21
Yrnesopopoppl
(€Co 5-50 %HKIP 0-50 %HKMP +10 CH-41
0,01-1,55 06. gona, % | 0-1,55 06. gona, % | =15 C2H50H-21
JTaHon
(GH,OH) 0,32-50 %HKIP 0-50 %HKIMP +15 C2H50H-41

6. HAJINYMNE CEPTUDUNKATOB
« CBupeTenbcTBO 06 YTBEPXKAEHUM TUMA CPEACTB U3MEPEHUI (C cepTUdrKaTaMu Noa-
TBEp)KAEeHUA B pecnybnnkax benapycb n KasaxcraH).

Ceptudurkatbl COOTBETCTBMA TPEOOBAHNAM TEXHMUYECKOTrO perfiameHTa TaMoXeHHOro
coto3a TP TC012/2011 "O 6e3onacHocT obopynoBaHuA Ana paboTbl BO B3pbiBOONac-
HbIX cpepax".

Jeknapauma o cootBetcTBUM TpeboBaHuam TP TC 020/ 2011 "DneKTpomarHuT-
HaA COBMECTMMOCTb TEXHMYECKNX CPencTB".

CeptTudurkat COOTBETCTBUA CUCTEMbl MEHE[XMEHTa

KayectBa TpeboBaHUAM
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FOCT P ICO 9001-2015 (ISO 9001:2015).

CBuAEeTeNnbCTBO O TUMOBOM 0J06PeHUN POCCUNCKM MOPCKM PerncTpoM CyLoXon-
cTBa.

MNMoppobHee cM. Ha caliTe www.senson.ru

7. OCHOBHbIE TEXHUYECKWE XAPAKTEPUCTUKIA

Tun n3meputenbHoro npubopa lazoaHanmsatop "CeHcoH'

TpeboBaHusA K 3aWmTHOM 060/10UKe | He Huxe IP65

MapKupoBKa B3pbiBO3aLLYUTbI

PO Exial Ma X
McnonHenmne CM-9001 OExia lICT6 Ga X
1Exiad IICT4 Gb X

PO Ex db+db ia | Ma X
WcnonHenne CM-9001-TK OEx db+db ia ICT6 Ga X
1Exiad IICT4 Gb X

Temnepatypa -60...+50°C (gNna aneKTPOXMMNYECKMX
OKpy»KatoLLen cpefbl ceHcopos -40...+50°C)
OTHOCUTENbHAA BNaXKHOCTb 30-95%, 6e3 KoHAeHcaLUny Bnaru
LaBneHune OT 80 go 104 klMa

labapuTbl, He 6onee 225 %35 Mmm (6e3 060104KI)

Macca, He 6onee 30r

HanpsxeHune snekTponuTaHusa: 3,3+0,1 B (gna ®L1 - 3,5+0,1 B)

MoTpebnaemas snekTpuyeckan
MOLLHOCTb (3aBMUCUT OT TUNa 1Bt
ceHcopa), He bonee

BbixogHble curHanbl undpoBon nocnenoBaTenbHbIn KaHan UART

OnTuyeckue, noslynpoBOAHNKOBbIE,
Tunbl CeHCOopoB TepMoKaTanntTnyeckue,
SNEKTPOXMMMYeCKne , KOHQyKTomeTpmnyeckmne

CpeaHuin Cpok ciyx6bl ceHcopa [o 3 net

CpenHuii cpok cny»x6bl TA 10 net
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8. MEPbl MPOMbILWNEHHOW BE3OMACHOCTM

+ Ta3oaHanusatopbl «CeHcoH-CM-9001» Heobxo[MMO ycTaHaBnMBaTb B 000N0UKY
CO cTeneHbto 3awnTbl He HuXKe IP65 no FTOCT 14254-2015 (IEC 60529:2013). KoH-
CTPYKLMOHHbIe MaTepuranbl 000I0UKN [OMKHbI 0becrneunBaTb GPUKLUOHHYIO 1
aneKTpocTaTnyeckyio nckpobesonacHoctb no FOCT 31610.0-2014 (IEC 60079-
0:2011).

« KpaboTe c ra3oaHann3aTopom fOMycKaloTCA NnLa, M3yUmBluMe HacTosee Pyko-
BOZCTBO MO 3KCrlyaTayuu, Npoweawmne NHCTPYKTAXK No TeXHNKe 6e30MacHOCTM
1 umeolme KBanudrKaLMOHHYI0 rpynny no snekTpobesonacHocTy He Huxe I,
a TakXKe [OKYMEHTbl yCTaHOBJIEHHOTO obpasua locroptexHagsopa.

« MoHTax 1 3KcnnyaTauus CpencTB SHEProcHabXeHns annapaTypbl JOMKHbI CO-
OTBETCTBOBATb NpaBuiam 1 Hopmam "lpaBun yCTPONCTBa 3NEKTPOYyCTaHOBOK"
(ny3).

« [Tpw paboTe c ra3oaHan13aTopoM AOJIXKHbI BbIMOMHATLCA MEPONPUATHA MO TEXHUKE
6€e30MacHOCTA B COOTBETCTBUY C TpeboBaHUAMM "TIpaBun TEXHUYECKON SKCnnyaTa-
LUK 3NeKTPOYCTaHOBOK NoTpeburTenein’, B TOM uncie . 3.4 "IneKTpoyCcTaHOBKY BO
B3pPbIBOOMACHbIX 30Hax".

Cnepnyet obeperatb A OoT yAaapoB Mo Kopnycy, BMOGpaumini 1 mMexaHUYyecKmx
nospexaeHuin. He gonyckaetcsa nageHune npubopa 6e3 0605104KM C BbICOTbI Honee
20 cm.

Mpwn 3KkcnnyaTaunm He gonycKanTe nonagaHusA Nbin, rPA3N 1 Blarn B OTBEPCTUA
ONnA JocTyna BO34yxa K ra3o4yBCTBUTE/IbHOMY CEHCOpPY rasoaHannsaTtopa. Cnegyer
neprognyeckn yaanaTb 3arpAa3HeHna CTpyern CyXoro ckaToro Bo3ayxa.

Bo nsbexaHue BbIxofa N3 CTPOsi TEPMOKATAIUTUYECKUX U MONTYNPOBOAHNKOBbIX
ceHcopoB KATETOPUYECKW 3ATIPELLAETCA nogaya Ha CeHCOpbl YACTOro MeTaHa,
nponaHa, byTaHa 1 4pyrux ropioyrx ra3oB 1 NapoB C KOHUeHTpauuel 6onee 100%
HKIIP.

He pekomeHayeTcAa 3KCniyaTupoBaTb rasoaHanm3aTtop Mpu KOHUEHTpauuax
KOHTPONMpPYeMbIX ra3oB, NPeBblWalLWnUX HOMUHaNbHbIe AMana3oHbl U3MePeHUa 1
Apyrvie ycnoBus 3kcnnyatauuu (tTabn.1, 2).

3AMNPELWAETCA skcnnyaTauma ra3oaHanv3aToOpoOB BO B3PbIBOOMACHbIX 30HaxX
6e3 3aWnTHO 000NOUKM UIIN C NMOBPEXAEHHON 3aWMTHON 060N0UKON.
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9. YCTPOUCTBO rA30AHAJI3ATOPA
lasoananmsatop "CeHcoH-CM-9001" BbIMOAHEH MO MOAYIbHOMY MPUHLMMNY. KOHCTPYK-
TMBHO OH COCTOUT U3 (punC.2):
*+ Ta304yBCTBUTEIbHOTO 3N1EMEHTa;
+ CEeHCOPHOro Moayna.
Fa304yBCTBUTENbHDIN dNEMEHT (CEHCOP) ABNIAETCA HEOTbeMIEMOI YacTbio ra3oaHa-
nusatopa. CeHcopbl MOTYT 6blTb Pa3INUYHbIX TUMOB:
« TepmoKaTanuTnyeckme (roproume rasbl);
+ onTuyeckme (ropioume rasbl, AUOKCUA yriepoga);
« 3neKTpoxMmMunueckre (TOKCUYHbIE rasbl, BOLOPOS, KMcnopona);
+ MONynpoBOAHUKOBbIE (afkaHbl, CyMMa YriieBOAOPOAOB, BOAOPOS, OKCUA YIIepoAa).
Mpy cmMeHe ceHcopa M3MEHAKTCA MEeTPOJIorMyeckme XxapakTepucTuku npubopa.
MosTomy 3ameHa CeHCOPOB BO3MOXHA TOJIbKO Ha 3aBOAe-U3roToBuTeNe UV B aBTOPU-
30BaHHOM CePBUC-LIEHTPE 1 AOMKHA CONPOBOXKAATLCA NpoLieAypor noBepku. lasoaHa-
nu3atopbl B ucnosiHeHnn CM-9001-TK ana npumeHeHna B 30Hax Knacca 0 KomneKkTyroTca
ncKnounTenbHo ceHcopamm Tmna "CeHcoH-CI-3010-TK"

@25 O603HaueHVie BbIBOJOB
CeHcop r ‘
« Vcc Tx
o 11 CeHCOpHbIt 2‘,"“‘3‘;,"“,’?2}
o moay”b 0Ex e
000 <HIW™.
00,
LI LILI_
\ LLTbipeBble Gnd Rx
KOHTaKTbI
BbiBog | HasHaueHue
Vec +3,3B
o Gnd 3emns
K Tx Mepepatunk UART
OHHEKTOP
CEHCOPHOTO Rx MpuemHnk UART
moayna

Puc.2. f[abapmuHblil Yepmexx, pacnosnoxeHue U Ha3HavyeHue 8bi860008
2azoaranuszamopa "CeHcoH-CM-9001"
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CeHCOpHbI MOgynb 3alluLleH 3fieKTpousonupyoleli obonoukonn. OH peanusyet
BCe HeobxoAVMble NpoLeaypbl Kak A1 yrpaBieHnsa CEHCOPOM 11 06paboTKuM ero snek-
TPUYECKNX CUTHANOB, TaK U OJIA COMPAXKEHUA C BHelWHNM obopyaoBaHuem. [ns nog-
KIOUEeHNA K BHELIHEMY 0HOOPYAOBaHUIO CEHCOPHbBIV MOAY/b OCHALLEH KOHHEKTOPOM,
UCKJTIOYAIOLLMM BO3MOXKHOCTb HEMPABUIbHOTO NMOAKITIOYEHUS.

10. MOPAQOK PABOTDI
la30aHanmM3aTop BK/OYAETCA NPU Nofaye Ha Hero HanpsaxeHua nutaHua 3,3 B.
B 3aBMCMMOCTM OT TWMMa CEHCOPa, BbIXOA Ha Pabounini M3MepUTENbHbIN PEeXNM
MOXeT 3aHATb oT 15 c 4o 10 MuH.

lazoaHanusatop "CeHcoH-CM-9001" naBnAaeTcA BCTpavMBaeMbiM MOAYSbHbIM
YCTPOWCTBOM, A5l MONyUYEeHUA pe3ynbTaToB U3MEPEHUI OH JONXKeH ObITb NOAKIIO-
YeH K BHellHeMy YCTPOMWCTBY No nocneposaTtenbHomy KaHany UART. B kauectse
TaKOro yCTPOWCTBA MOXHO MCMOJIb30BaTb KOMMbIOTEP, MPOMbILAEHHbIN KOHTPO-
nep, rasoaHanutnyeckue cuctemol "CeHcoH" (MpunoxeHue A) unu nobole gpyrve
aHanornyHble ycTponcTBa noboro nponssoanTens.

O6bulan cxema NOAKIIYEHNA NPeLACTBNIeHa Ha puc.3. lpu NoagKnyeHnn Heob-
XOAVMO MOMHUTb, YTO METPOJIOrMUYeCcKUEe XapaKTePUCTUKM ra3oaHanmsatopa obe-
CMeynBaloTCsA TONbKO NP cobnoaeHUN TPeboBaHWI K aneKTponuTaHuio (tabn.3):

Ta6bnuya 3. TpeboeaHus Kk 3nekmponumanuto A "CeHcoH-CM-9001"

Hanpsa)keHve anekTponntaHua: 3,3+0,1 B (gna ®N[ - 3,5+0,1 B)

MNoTpebnsemas anekTpuyeckas
MOLLHOCTb (3aBUCUT OT TUNA 1Bt
ceHcopa), He bonee

BDEMH OTKJIMKa Ha 3MeHeHNne

100 MK

Harpysku, He 6onee 00 mkc

OTKNOHEeHVe BXOQHOro

Hanpsa»eHWA Nof Harpy3Kon, He 15 mB

6onee

Kabenb ons nogknioyeHns K [NINHa He 6onee 15 cm,
VNCTOYHUKY MUTaHNA ceyeHue He meHee 0,2 Mm?

PaboTta c npubopom peanusyerca no nocnefoBatenbHomy LMdPOBOMY KaHany
UART. Ckopoctb obmeHa 9600 60g, dopmat nocbuiku npu obmeHe no COM-noprty:
8 6uT, 6e3 KOHTponA yeTHocTW, 1 cton-6uT (8N1). IHPOPMaLMOHHBIN 06MeH BegeTcA
komaHgamu B ASClI-koge, NO3TOMY MOXKHO BOCNOJIb30BaTbCA N06ON JOCTYNHON Tep-
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- Rx
UART-USB :|
rTx

Puc.3. Obwasa cxema nodkroyezHUA 2azoaHanuzamopa "CeHcoH-CM-9001"

MWHANbHOW MPOrpammoN, Hanpumep, cBOGOAHO pacnpocTpaHAemas Nporpamma
Terminal, noctynHa Ha caiTe https://sites.google.com/site/terminalbpp nnn www.
senson.ru.

11. PABOTA C LUOPOBbIM MHTEPOENCOM

O6wume cBegeHUs O cUCTeMe KOMaHg
B rasoaHanmnsaTtopax "CeHCOH" ncnonb3yeTca YHUPULMPOBAHHAA CUCTEMA KOMAHA,.
OO6wuni BUa KOMaHOAHOM NOCbINIKN
@InstrName_ <Arg1>, ...,<ArgN> CR LF
roe @ — npedukc;
InstrName — umAa KomaHabl (4 cumBona);
_ —3Hak npobena;
<Arg1>, ...,<ArgN> — BO3MOXHble aprymeHTbl KOMaHAbl;
CR un LF - noctdukc, aBa cumaona ("Bo3BpaT KapeTkn" n "nepesop cTpokun”,
0xD n OxA B wecTHaguaTepuyHom cncreme cuncnenms, 13 n 10 — B gecatnu-
HoOW).
Mpedurkc n noctdukc obpamnaAT noby komaHay. Ana ynobctBa Mbl Gyaem
3anucbiBaTb cumBonbl noctdukca CR LF Kak #013#010 (Kak B pAafge TepMUHaNbHbIX
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nporpamm, B Tom uncne Terminal). Hanpumep, KomaHaa UTeHMA AaHHbIX 3aNUCbIBa-
eTca kak @RRDT#013#010.

B KauecTBe gecATMYHOro pasgenntensa UCNonb3yeTca Touka. Bce mamepeHHblie
3HAYeHUA 1 BBOAMMbIE YMCIIOBbIE MapamMeTpbl 3anncbiBaloTCA B popmate ¢ Gukcu-
POBAHHOW TOUKOMN.

MepBbI apryMeHT OoTAeNeH OT MMEeHM KOMaHAbl Npobenom, Bce nocnegyouine —
3anATon, 6e3 npobena.

KomaHpabl fenAaTtca Ha KOMaHAbl UTEHWA, 3anncu U KOMaHAabl-npouenypbl (Kanu-
6poBka). ina paboTbl ¢ razoaHannsatTopom "CeHcoH-CM-9001" fOCTaTOUYHO TONBKO
KOMaH[ uTeHuA. KomaHabl YTeHMA Cy»KaT AnA NoJyYeHNA N3MEPEHHbIX 3HaYeHWUI’
KOHLIeHTpaL My, a TakKe 418 CYMTbIBAHMA HEOOXOAUMbIX NapaMeTpoB nNpubopa.

KoMaHabl 3anucy U KannobpoBKU NpeaHasHauyeHbl OJ1s 3aBOACKON HACTPOWKM
npubopa. MogpobHee 06 3TMX Npouegypax, a TakKe o0 nofknoveHnmn M K Komnbio-
Tepy cm. [TpunoxeHne b.

MonyyeHne nsmepeHHbIX 3HAYEHUI KOHLEeHTpaLumn

[nAa yTeHWin 3HaYeHNA KOHUEeHTpaunm cnyxut komaHga @RRDT#013#010.

YcTponcTBO OTBeYaeT Ha Hee KomaHfon @RADT y, rae y - usmepeHHoe 3HayeHne
KOHLEeHTpauuu.

Ona yno6ctBa paboTbl B COCTaBe ra3oaHanuMTUUYECKUX CUCeM MpefycMOTpeHa
komaHga @RRDI#013#010, oTBeT Ha KOTOPYK COAEPXUT cpa3sy Tpu napameTpa -
3aBOACKOM HOMep rasoaHanmsatopa (IS), nsmepeHHoe 3HauyeHue KOHLEeHTpauum
(DT) n TO e 3HauyeHue, Nnpeobpa3oBaHHOE A/sA ApariBepa KaHana "TokoBas netns
4-20 mA" (DI). OTBeT Ha KomaHgy @RRDI#013#010:

@RADI DI,DT,IS (Hanpumep,@RADI 65535,850,17300001).

MapameTp DI BbluncnaeTca no popmyne

¢(DT-C)

DI=2' [MA];

H L

rae C, v C_ — BEPXHUI 1 HVXKHUI NPeAeNbl WKasbl U3MePEeHA razoaHannsaTopa,
yKasaHHble B nacnopte. KoHueHTpauusa C, 1 Bbiwe cooTBeTcTBYeT 20 MA, C 1 HIXe
-4 MA.

YteHue cnyKeb6HbIX NapaMeTpoB

Momnmo KoHLeHTpaumnun, razoaHanmsatop "CeHcoH-C[-9001" no3BonAaeT cuntaTb
pAg cnyXeb6HbIX NapameTpoB (Tabn.4).

BuumaHue! [pu pabome no yugposomy uHmepgpelicy He OTNPaABAANTE KOMaHAbI
yaue, yem pas B 1 c. B cyiyyae HEMPOXOXKAEHUA KOMaHAbl MOBTOPUTE €e OTNPaBKY
yepes 1 c.
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Ta6nuya 4. Mapamempei A "CeHcoH-CM-9001", 3anucaHHble npu npou3goocmae U Kaaubposke

n3mepeHmns

MapameTp KomaHpga uteHus Mpumep oTBeTa
Kog npeanpuAtnA-nsrotosutens @RRIM#013#010 @RAIM Senson
CepuiiHbI HOMep @RRIS#013#010 @RAIS 17300001
ﬂfgjﬁ;g&fﬁﬂfg”" @RRDS#013#010 | @RADS 20:09:17
[aTta KannbpoBKM N 3aMeHbl @RRCD#013#010 @RACD 21:09:17
PernctpaunoHHbin Homep CAS @RRCA#013#010 @RACA 74-82-8
onpenenAaeMoro KOMnoHeHTa

Tvn ceHcopa @RRKS#013#010 @RAKS OptoDyn
EanHvua namepenusn @RRUT#013#010 @RAUT percentV
Egﬁ)é;gﬂ;fe“e” tikansl @RRCH#013#010 | @RACH 5
HixHni npepen wikan! @RRCL#013#010 | @RACLO

B cnyyae ownbKM ycTpoNCTBO BbIAACT KOMaHAy OWnbKM Braa
@ERzz, rpne zz - Koa own6GKM.

OTBeT Ha HeBepHYIO KOMaHAy Wiy npu obpalleHnn K HecylecTByoWweMy napa-

meTpy — @ERxx 17, rae xx — 3-1 1 4- CUMBObI UMEHU KOMaHAbl.
OTBeT Ha owwnbKy BBOZA Napona And 3anucy napameTpos - @EPWR.
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12. YCTAHOBKA TrA30OAHAJIU3ATOPA

Bbi6op mecTa ycTaHOBKM

MecTo yctaHoBKM A BbIGVPALOT B 3aBUCHMOCTH OT:

+ TWNarasa;

+ BO3MOXHOIO MeCTa YTeUKM 1N CKOMSIeHUA rasa, cneynudrkin HanpaBneHna OBVKEHUA
BO3[YLUHbIX MOTOKOB;

+ yno6cTBa MOHTaXa 1 06cnyxrBaHma npubopa.

[a30aHanM3aTopbl MOHTUPYIOT BONMM3M 30HbI BO3MOXKHOTFO Ta30BblgeIEHUs.
BbicoTa ycTaHOBKU Mpubopa 3aBUCUT OT GM3NUYECKNX CBOMCTB ra3oB M XapakTepa
paboTbl nepcoHana. lasbl TAXenee Bo3Ayxa (Hanpumep, YrneKUCnblid ra3 (COZ),
nponawn (CH,), xnop (CIZ) n ap.) 6yayT ckannuBaTbCa 6nuvke K nony. Ana Hux TA
yCTaHaB/IMBAIOT Ha BbICOTe He 6onee 1,5 m oT nona. bonee nérkue rasnl (Hanpumep,
BOZAOpPOA (Hz), MeTaH (CH4) n gp.) 6yayT nogHMmaTbca BBepX. Onsa Hux TA HyXHO
MOHTMPOBATb B BEPXHEN YacTu NoMelLeHuA. 11 ra3os, IIOTHOCTb KOTOPbIX 6/1113Ka
K BO34yxy (Hanpumep, yrapHbin ra3 CO), mecto pacnonoxeHusa A onpegenaetca
HanpasfieHneM NOTOKOB BO3Ayxa. [1nA KOHTponA TOKCUYHbIX ra3oB A pacnonaratot
Ha YpOBHEe OpraHoB AbIXxaHWA YenoBeKa: ANA CMAALllero B onepatopHonm — 150 cm,
B OCTajIbHbIX NomeleHmnax — 180 cm.

CnepyeT MUHMMM3NPOBATb 3afepPXKKy pPacnpoCTpaHeHUA ra3oBbIX MpumMecen
OT UCTOYHMKA O rasoaHanuiatopa. [lna 3Toro Heo6xoAUMO YuWTbIBATb Cheuu-
bVKYy OBMKEHUSA BO3AYLIHbIX MOTOKOB B KOHKPETHOM momeleHun. MpuHyautens-
HafA BEHTUNALNA UNM CUCTEMA KOHAMLVUOHUPOBAHMA BO34YyXa NMOMHOCTbIO MEHAIT
eCcTeCTBEHHOE HanpaBJ/ieHne NOTOKOB 1, CiefoBaTeNIbHO, ONTMMalbHble MecTa pac-
MOJIOXKeHUA ra3oaHanmnsaTopos. MNpu NOCTOsHHO paboTaioLlein BbITAXHON BEHTU-
naymm, popmMupyroLen Bo3gyLWwHble NOTOKM CO CKOpocTbio 6onee 0,1 M/c, BO3AyX
C NpuMecAmMM ByfeT nepemMellatbCsa K MeCTy BbITSAXKKM MO KpaTyanwemy pacctos-
HUIO OT TOYKU YTEYKN, HE3aBMCUMO OT NMIOTHOCTM rasa.

Mpu moHTaxe ' A HeOO6XOAUMO YUUTBIBATb €0 AOCTYMHOCTb AJ1A TEXHUYECKOTo 00cy-
XKMBAHWA 1 NepUoaNYECKON NOBEPKM.

BuumaHue! lpasunvHoe pasmeujeHue 2a30aHaIU3amopa — 3aso2 e2o 3pgekmus-
Holi pabomboi!
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13. BO3MOHbIE HEMCMPABHOCTIW U CNOCOBbI X YCTPAHEHUA

FasoaHanusatop "CeHCoH" — BbICOKOHaAEXHbIN Npunbop. MNpu Haanexallem cobnoaeHnn
npaBui 3KCyaTaLum, TPaHCNOPTUPOBKM Y XPaHEHUA HEUCNPaBHOCTU MasloBEPOATHbI.
Ecnn e 0OTKa3 mpou3oLlesi, OH C MaKCUMaNlbHON BEPOATHOCTbIO OOYC/OBJIEH OLHOM
13 OBYX MPUUYMH: HapyLLEHEM 3/IEKTPUYECKMX KOHTAKTOB B Pa3beMHbIX COeAMHEHNAX
1 BbIXOOM 13 CTPOA YyBCTBUTENbHbIX 2IEMEHTOB. B nepBom clyyae ¢ HEUCNPABHOCTbIO
MOET CNPaBUTbCA NOJSIb30BaTesNb, BO BCEX OCTajIbHbIX — HEOOXOAUMO BMELLATENbCTBO

CepBUCHDbIX Cﬂy>K6.

Ob6pallaem BHMMaHMe, 4To razoaHanusatop "CeHcoH-CM-9001" AaBnaeTcA Hepas-
60pHbIM A5 Nosb3oBaTena NpPrdopom. NosaToMy Npu BOZHMKHOBEHWM HEUCTNPABHOCTH,
yb6eamBLIMCb, YTO NPobNieMa He B HEBEPHOM MOAKMOYEHUN K BHELLUHUM YCTPONCTBAM,

obpallanTeck B cnyx0y cepsucal

Ta6nuya 5. Cnocobbl 10Kanu3ayuu HeKOMOopbIX 803MOXHbIX HeuUcnpasHocmed

HeuncnpaBHoOCTb

Cnocob ycTpaHeHus

Mprbop He oTBEYAET HY Ha OfHY 13
KoMaHp no undpoBomy nHTepdericy

1. MpoBepbTe NONAPHOCTb
noaKNYeHnA Kabena anekTponuTaHmaA
1 npoBoaoB Tx, Rx

2. [MpoBepbTe NPaBUAbHOCTb HACTPOEK
B KOMMbloTepe (BbIGOP 1 NOAKIOUYEHNE
COM-nopTa, Hannume gpaneepa
npeobpaszosatena UART-USB v ap.)

Mpubop oTBEYAET Ha KOMaHAbl YTEHUS
cny»e6HbIX MapameTpoB, HO He BblJaeT
KOPPEKTHbIN OTBET Ha KOMaHAy 3anpoca
KOHUeHTpaunn @RRDT

lpoBepbTe, He HepyLIEeHO nn
coefjJHeHVe ceHcopa C CEHCOPHbIM
Mogynem.

Mpunbop BblAAET 3aBELOMO HEBEPHbIE
3HAYEHUA KOHLEHTpaumm

MpoBepbTe NCNPaBHOCTb Fra30BOrO TPAKTa,
a TaKXe NPOHULIREMOCTb 3aLLUTHBIX
drnbTPOB (eCNV ecTb). [NA NpoBepKn
CHMMUTE BCe 3alUTHble GUNLTPbI 1
nogante MNIC ¢ noMoLLbio ra30BoOM Kamepbl
HernocpefCcTBEHHO Ha ra3oaHanM3aTop, Kak
3TO M3noXeHo B MeTofuke NoBepKu

B cniyyae HEBO3MOMKHOCTY JIOKanM30BaTbh U YCTPaHWUTb HemcnpasHocTb, OBPALLLAN-
TECb B CEPBVICHYIO CJTY?KBY npeanpuATrA-n3roToBUTENA U B aBTOPU30BAHHbIN Cep-

BUCHbBIN LieHTp!
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14. MPABUJIA TPAHCINMOPTUPOBAHUA N XPAHEHUA

TpaHCcNOpTMpPOBaHME YMNaKOBaHHbIX a30aHaNM3aTOPOB MOXET NPOU3BOAUTHLCA
BCEMM BuAaMM TpaHCMopTa 0e3 orpaHnYeHus PacCTOAHUS, CKOPOCTM U BbICOTHI.
YcnoBuA TPaHCNOPTUPOBAHUA B 4YacTU BO3AENCTBUA KNMMaTUYeCcKux ¢pakTopoB
OOMXKHbI cooTBeTCTBOBaTb pa3aeny 10 ycnosuam 3 FTOCT 15150-69.

MNpn nepeBoO3Ke OTKPbITbIM TPAHCMOPTOM ra30aHann3aTopbl B YNakoBKe JOMKHbI
6bITb 3alUMLLEHbI OT BO3AENCTBMA aTMOCPEPHbIX OCAAKOB.

MNpun TpaHCNOPTUPOBaHUN [OKHbI COONIOAATLCA NPaBUa NepeBO30K, AeNCTBY-
foLe Ha TpaHCNopTe COOTBETCTBYOLLErO BMAa.

YcnoBua xpaHeHWA razoaHannsaTopa AOJIKHbl COOTBETCTBOBATb YC/IOBUAM Xpa-
HEHMA B 3aKPbITbIX HeoTannuBaembix nomeweHuax (TOCT 15150-69, pasgen 10,
YyCNOBUA XpaHeHUsa 3).

B okpyxalouwem BO3agyxe He [OOKHO CofeprkaTbCA KOPPO3MOHHO-aKTUMBHbIX
rasoB 1 NapoB.

B 3MHee BpemsA BCKpPbITUE TPAHCMOPTHbIX ALMNKOB AO/I)KHO MPON3BOAUTLCA
TONIbKO MOC/e UX BbIAEPKKN B TeYeHMe 2 4 B CYXOM OTarnJvBaemMoM nomelye-
HUW.

15. KOMIMJIEKT MOCTABKU
1. Ta3oaHann3aTop;
2.Nacnopr;
3. PykoBoacCTBO MO 3KCnyaTauuy;
4. MapK1npOoBOYHasa 3TUKETKa C CEPUNHbIM HOMEPOM;
5. lononHuTeNbHble NPUHAANEXHOCTM (MO BbIOOPY 3aKa3umKa):
5.1. [loBepoyHada Hacagka-aganTep;
5.2. MynbT Kanubposkwm MK-01;
5.3. MNpeobpazosatenb uHtepoeiica UART-USB ana caAzm ¢ MK;
5.4. bapbep uckpobesonacHocTn bA-Exia-130-24.
MpumeuaHme: Mo »KenaHuo 3aKas3umka KOMMIEKT 3aKa3za MOXET OblTb U3MEHeH U
[OMOJHEH.

16. TAPAHTUU NPEANPUATUA-U3TOTOBUTENA
MpeanpuATMe-U3roToBUTENb rapaHTUPyeT COOTBETCTBME CTaLMOHApPHOro raso-
aHanusatopa "CeHcoH" TpeboBaHMAM TexHuUeckux ycnosui TY 26.51.53-002-
17182181-2017.

MpeanpusTe-n3roToBUTENb rapaHTupyeT paboTy A npu cobnogeHnmn ycnosumn
3KCNyaTauum noTpedbunTenem, a TakKe yCJI0BUN TPAaHCMOPTUPOBaHWS U XPAHEHUS.
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Cpok cnyx6bl TA npu cobniofeHnn U3N0XKEHHbIX B HACTOALEM JOKYMEHTE npa-
BN dKCMyaTaumm, TPAHCMNOPTMPOBAHUA U XPaHEHUA, @ TakXKe Npu CBOEBPEMEH-
HOW 3aMeHe ra3oBblX CEHCOPOB M PaCcXOAHbIX MaTepranoB cocTaBnaeT 10 neT.

B nacnopTe yKa3aH OpMeEHTMPOBOYHbBIN CPOK C/y>KObl ra30BOro ceHcopa. Heob-
XOAMMOCTb 3aMeHbl CEHCOpa OnpeaenAeTca NpU oyepenHoON npoBepKe paboTo-
CNOCOGHOCTY AU NPU NOBEPKE.

lapaHTUIAHBIN CPOK cy0bl MA (B TOM UKC/ie CEHCOPOB) COCTaBAAET 12 MmecsLeB
CO AHA NpoJaxu.

[apaHTUNHbBIN CPOK XpaHeHuA A — 9 mecALEB C MOMEHTa N3rOTOBMEHMA.

B TeueHve rapaHTMNHOro cpoka npepnpuATMe-u3roToBuTenb 06A3yetca bes-
BO3Me3[JHO YCTPaHATb BblABNEHHble fedeKTbl UK 3aMeHATb Bblllewne U3 CTposn
yactn nnbo Becb NpubOpP, ecM OH He MOXKeT OblTb UCMPaBNeH Ha NPeanpPUATUN-
narotosutene. [locne 3aBepleHNA rapaHTUNHOIO Nepuoga npeanpuATMe-n3roTo-
BUTeNb obecneymBaeT NOCTrapaHTUNHOE CEPBUCHOE 06CYyXUBaHNe.

lapaHTUIHble 065A3aTeNbCTBa NpPeKpaLlalTCca:

« Npu OOHaPY>KeHUM MEXaHNYEeCKNX MOBPEXAEeHUN Nprnbopa,
+ NPV HaNUuMM BOAbI, FPA3UN, MOCTOPOHHUX NPEAMETOB 1 HAaCEKOMbIX BHYTPU KOp-

nyca A,

« NPV U3MEHEHUU KOHCTPYKUMnU TA M HECAHKUMOHMPOBAHHOM W3MEHEHUU Ha-

CTpoekK;

« MPU CHUXEHUWN YYBCTBUTENbHOCTM CEHCOPOB B pe3ynbTaTe paboTbl B cpefe He-

AONYCTUMO BbICOKMX KOHLEHTPaLNIA akTUBHbIX ra3oB.

BoccTtaHoBneHue yTepAHHOro nacnopta Ha A 1 OTMeTOK NoBepKy NPoBOAUTCA
3a AOMNONHUTENbHYIO NAaTy.

MpeanpuAaTne-n3roToBuUTENb

000 "HNNUT"

Appec: Poccun, 123592, r. Mocksa, yn. Kynakosa, 20, ctp.1T
nom. XIV, 1. 3, kom. 10, 11, 52-57

TenedoH: (495) 7884450,

Web: http://www.senson.ru

E-mail: info@senson.ru
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NPUNTOXEHUE b.
KAJINBPOBKA TA30AHAJIN3ATOPOB "CEHCOH"

PekomeHpyeTcAa neproguyeckn (B 3aBUCMMOCTU OT KOHKPETHbIX YC/IOBUIA PaboTbl)
B VIHTEPBaJie MeXay NoBepKaMy MPOU3BOAMTb MPOBEPKY paboTtocnocobHocT A nyTem
nofauy Ha CEHCOp ra3oBOW CMecu C KOHLEHTpauuen rasa B npefenax ykasaHHOro
B MACnopTe Anana3oHa N3mMepeHus.

b1. NTOAKTIOYMEHUE K KOMIMbIOTEPY. CACTEMA KOMAH/[,

Bbnarogapa mopynbHOW apxvTeKType, Npu Kanubposke razoaHanusatopos "CeHcoH"
[O0CTaTOUYHO paboTaTb TONbKO C UHTENNEKTyalbHbIMY CEHCOPHbIMU Mogynamu (UCM),
npegcTaBnswoWmmMm coboi rasoaHanusatop "CeHcoH-CM-9001". MeTponoruyeckue
XapakTepUCTKK onpegensaTca umeHHo ICM. Bo3MoXKHO ABa BapuaHTa KannbpoBKu
NCM - B cocTaBe npubopa (cuctembl) U oTaenbHo. OfHAKoO pasnnumnsa 3aklovaroTcs
TOJIbKO B CMOCO6E NOAKIIIUYEHMSA K KOMMbIOTEPY.

NCM coenunHsATCA C KOMMbloTEPOM Yepe3 nocnegoBaTenbHbin nopt UART (COM-
nopT). nsA peanv3auum JaHHOTO PeX1Ma B COBPEMEHHbIX KOMMbIOTEpPaXx yaobHee Bcero
BOCMOJIb30BaTbCA CTaHAapTHbIMM NepexogHukamm UART-USB.

B razoaHanmsaTtopax 1 razoaHanmMTyeckmx cuctemax 6e3 BHelHero KaHana RS-485
("CeHcoH-CB-5021", "CeHcoH-CB-5022") Heobxoammo n3sneyb UCM 13 nprbopa, oTkpy-
TUB 3aWNTHYO KpblwKy. ICM gomKkeH MOAKYaTbCA K KOMMbIOTEPY UYepes nepexos-

+338 —f(& "o \Z—F Rx
f 0‘ e e ‘ i UART-USB :|

- + Gnd — oooé Rx x

Puc.b1. [MoOKoueHUe UHMenIeKmyanbHbiX CeHCOPHbIX MOOY el K KoMnblomepy
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Huk USB-UART, Kak nokasaHo Ha puc.b1. Ha ICM Heobxogrmo nopatb HanpsiKeHue
3,3 B. Mbl pekomeHgyem nutatb ICM OT OTAENbHOrO MCTOYHMKA N1EKTPONMUTaHUA.
Ona poctmkeHns TpebyembiX MeTPOSIOrMYECKUX XapaKTepucTUK npu Kanmbposke
OH foJiKeH 06nafaTb BpEMEHEM OTK/IMKa Ha HanpsiXXeHue noj HarpysKkou He 6onee
100 MKC 1 06ecrneunBaTb OTKIIOHEHWE BXOAHOTO HaNPs>KeHWA Mo Harpy3Kou He 6onee
15 mMB. ICM Heo6xoaMMo MOAKIUATh K BHELIHEMY UCTOUYHMKY Kabesiem ceyeHrem He
MeHee 0,2 MM? 1 AfInHOM Ao 15 cm.

Ona KanubpoBKKM 1 HacTpokn MCM Mbl peKoMeHAyemM BOCMO/b30BaTbCA Kanu-
6poBouHbIM nynbToM [MK-01, noctaBnAaembim MNponssogutenem.

[na mopenen ra3oaHan3aTopoB U ra3oaHaINTUYECKNX CUCTEM C BbIxodom RS-485
KannbpoBKY MOXKHO Mpoun3BoauTb Kak nssnekaa CM 13 npmnbopa (onncaHo Bbiwwe),
Tak 1 6e3 nssnevyeHna NCM. [ina storo Heobxoammo noaknountb MA K KOMMbloTepy
no KaHany RS-485, Kak yka3aHo B npeablgylinx pasgenax gaHHoro PykoBopacTtea no
3KCnyaTaumm, UCnonb3ys NboM AOCTYMNHbIA Ha pbiHKe nepexofHuk RS-485-USB
(MoxeT noctaBnATbCA MNpomnssognTenem nNo 3anpocy Kak onuumsa).

Mpu niobom M3 ABYX onucaHHbIX cnocobos nopknoveHus VCM ponxeH 6biTb
CBAi3aH C KOMMbIOTEPOM B pexume BupTyanbHoro COM-nopTa. [MapameTpbl nogkto-
yeHus: pexum 8 6ut, 1 cTton-6uT, 6e3 KoHTponA YeTHocTh (8N1), ckopoCTb 0OMeHa
9600 6uT/c. HPopmaLmoHHbIn obmeH ¢ MICM BepeTca komaHgamu B ASCll-koge,
NMo3TOMY A1l KaJIMGPOBKN MOXKHO BOCMOJIb30BATbLCA /D60 AOCTYNHON TePMUHANb-
HOW Mporpammon (Hanpumep, cBOOOAHO pacnpocTpaHsaemas nporpamma Terminal,
JOCTynHa Ha cawnTe https://sites.google.com/site/terminalbpp nnn www.senson.ru).

2. O6wpme cBefeHNA O cMcTeMe KOMaHg, KannmbpoBKN 11 KOHTPONA
B rasoaHanmszatopax "CeHCOH" ucnonb3yetca YHUPULMPOBAHHAA CUCTEMA KOMaHA.
O6LwWNI BN KOMaHOHOW NOCbUIKA
@InstrName_ <Arg1>, ...,<ArgN> CR LF
roe @ — npedukc; InstrName — nms KomaHzabl (4 cumBona); _ — 3Hak npobena;
<Arg1>, ...,<ArgN> - BO3MOXHble aprymeHTbl KoMaHabl; CR n LF — noctduKc,
ABa cumBona ("Bo3Bpat KapeTku" 1 "nepesog ctpoku”, 0xD 1 OxA B lwecTHagLaTe-
pVYHOM cnucteme cuncnenns, 13 n 10 — B feCATUYHON).

MpeduKc 1 NOCTPrKC 06pamAAIOT Ntodyto KoMaHay. [n1st ynobcTBa Mbl Oyaem 3anmcbiBaTb
cumBonbl noctdukca CR LF kak #013#010 (kak B pAae TepMUHAMbHBIX MPOrpamMm, B TOM Ynicne
Terminal). Hanprmep, KomaHaa UTeHVA AaHHbIX 3anncbiBaeTca kak @RRDT#013#010.

B KauecTBe fecATMUHOro pasgenuTensa UCNonb3yeTca Touka. Bce n3mepeHHble 3HaueHnA
1 BBOAMMbIE UYNCSIOBbIE MapaMeTpbl 3anuncbiBaoTcsa B dopmaTe C GUKCMPOBAHHOI TOUKOM.
lNepBbil aprymMeHT oTAeNeH OT UMEHM KOMaHAbl Npobenom, Bce nocseayoLme — 3andToi, 6e3
npobena.
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Buabl nmeH KOMaHg,
KomaHzpbl 1enaTca Ha KoMaHZpbl YTeHMs, 3an1cK 11 KOMaHAbl-npoLeaypbl (KanvbpoBka).
[na uyTeHnA gaHHbIX NCMONb3yOTCA KoMaHab! Braa @RRxx#013#010, rge xx — uma 3anpa-

LUMBaEeMOro napameTpa (Hanpumep, AN 3anpoca KOHLEHTPaum Kcnonb3ayeTca napametp DT).

YcTponcTBo oTBeyaeT KoMaHaom @RAxx <Arg1>, ...,<ArgN>,
rae <Arg1>, ...,<ArgN> — 3anpoLleHHble MapameTpbl (MX MOXKET OblTb HECKONBbKO).
Hanpumep, otBeT Ha 3anpoc KoHueHTpaumm @RRDT#013#010: @RADT 2.35
[nA 3anucym napameTpoB Npu KannbpoBKe NCNob3ylTCA KOMaHAbl BUAA
@WCxx <PwC><Arg1>,[<Arg2>,<Arg2>...]#013#010,
roe PwC - KannbpoBOYHbI Naposb (coobuaeTca NponsBoaUTENEM).
B cnyuae ycnewHowm 3anmucu ycTponcTBO OTBeYaeT KOMaHAoM
@RAxx <Arg1>,[<Arg2>,<Arg2>...].

Mpumep. 3anucb BepxHero npeaena namepenuin (5% o6. gonsa), naponb 0000
@WCCH 0000,5#013#010
OTBeT @RACH 5.
MpoBeprTb 3HAUEHMNE STOTO NAPaMETPA MOXKHO B JT060 MOMEHT KOMaHAOM
@RRCH#013#010

B otBeT nonyunte @RACH 5.

OnAa npouepyp KanubpoBKM NCNONb3YOTCA KOMaHAbI BUA
@CSxx <PwC><Arg1>,[<Arg2>,<Arg2>...]1#013#010
B cnyuae ycnewHoro npoxoxaeHnsa KOMaHAbl yCTPONCTBO OTBETUT
@RAyy <Arg1>,

roe yy — umsa napameTpa (MoXKeT OT/IMYaTbCA OT XX).

B cnyyae ownbkm ycTponcTBO BbIAACT KOMaHAy OWnNOKM Braa
@ERzz,
roe zz — Kog owmnbKu.
Buumanue! lMpu kanubposke u pabome no yugpposomy uHmepgpelicy usbezatime

nocellame 00Ho8peMeHHO 08e KOMAHObI! He oTnpaBnaAiiTe KOMaHbl Yalle, Yem pa3 B
1 ¢. B cylyyae HenpoxoXxaeHUs KoMaHAabl MOBTOPUTe ee OTNPaBKy Yepes 1 c. MomHuTe,
YTO YMCIIO LUKIOB 3anucu/yaasnieHns B SHeProHe3aBMCUMY0 NaMATb OrpaHNYeHo!

3.

YcTtaHOBKa coeguHeHunsa

Mopkntoumnte TA nnu Tonbko MCM, Kak onucaHo B n.1. MNpepBaputenbHo ybenn-
TeCcb B TOM, UTO Ha KOMMbloTepe yCTaHOBNEHbl HeobxoauMblie ApanBepbl nepe-
xopaHuka RS-485-USB (nnn UART-USB). OHM BXOQAT B KOMNAEKT NOCTaBKU nepe-
XOLHWUKOB 1 BCerpa AOCTYMHbI Ha CaliTe X NPOn3BOAUTENEN;
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E S AvicneTuep yCTponcTB ‘7 i —[olx|

{| KoHconb [elicTeve Bua  Crpaeka

7 | B E A =na
<% DVD 11 CD-ROM AMCKOBOZE! B
18 Guardant dongles

§ IDE ATA/ATAPI KOHTPOANEPE

= SCSI 1 RAID KOHTpOANEpLI
= User-modle block device

BuaeocaganTepbl
s [IMCKOBLIE YCTPOICTBA
- @), 38yKOBbIE, BAEO W WUTPOBLIE YCTPOICTBA

& Knagmatypel CeoVicTBa: XR21B1411 USB UART (COMB) 3 2 x|
KomnstoTep
KOHTpOMNeps! YHUBEPCANEHOI MOC/IeA0BATENBHOIA WiHb! USB Osume Port Settings IﬂpﬁﬁBEp | Caenemu]
MOHUTOPE!
B 1) M 1 WHble yKaseiBaroLMe YCTpolicTea
£ % MopTel (COM U LPT) Bits per second:
# XR21B1411 USB UART (COM8
’;} MocneaosaTenbHeIA MopT (COM1) Data bits: |8 v
+1- %88 Mboleccopt!
‘ ‘ Parity: |None A
‘ MpogUaW 060pyYRoEaHUA Stop bits: lﬁ
‘ Flow control: |None v
‘ OK | OTMeHa | Mpumer
[v RS-485 Advanced... | Restore Defaults |

[~ Wide Mode

‘ ¥ Low Latency Mode 50000 ~ | (bps and less)
|
|
|

Puc.b2. Onpedenerue Homepa COM-nopma Ha eknadke [Jucnemuep ycmpoticma u ycma-
Ho8Ka pexxuma RS-485

- onpepenute Homep COM-nopTa, COOTBETCTBYKOLWEro MOAK/IOYEHHOMY nepe-
xofAHuUKy. Ha komnbtotepax ¢ OC Windows Bocnonb3ynTechb Ans 3TOro BKIagKom
Oncnetyep yctponcTs (puc.b2);

+ B C/lyyae nogknoyeHuna no uHtepoericy RS-485 B okHe CBOIMCTBA YCTPOWMCTBA He
3abygbTe BKIOUNTb pexknm RS-485 (ecnu Takasa onuus ecTb) (cm. puc.b2);

+ 3anycTUTe TepMKHaNbHYI0 Mporpammy (Hanpumep, cBOOOAHO PaCNpPOCTPAHAEMYIO
nporpammy Terminal, focTynHa Ha caiiTe https://sites.google.com/site/terminalbpp
W WWW.SENSON.rU ), NPOBEPUB MNPaBUIbHOCTb HACTPOEK MNapaMeTpoB 0OMeHa;

+ MpoBepbTe YCTaHOBNEHHOE MOAKMIYEHNe, oTnpaBuB KomaHay @RRO0#013#010.
Mpun6op gonxeH otBeTUTb @TEST-OK.



m FazoaHanusatop "CeHcoH"

4. O6wWuMe HACTPOIKN
Mepen Hayanom KannbpoBKM NpoBepbTe 0bLme HacTponkm NCM.
Mpwu nponsBoacTee 1 Kannubposke B A 3anucbiBaloTcA criefyolne faHHble:

MapameTp KomaHpa uteHus
Kog npegnpuATUA-N3rotoBuTeNA @RRIM#013#010
CepuiiHbI HoOMep @RRIS#013#010

[laTa n3roToBneHmn @RRDS#013#010
[aTta KannbpoBKM N 3aMeHbl @RRCD#013#010
ﬁgi:gnplffeeg\%moro KOMMOHeHTa @RRCA#013#010
Tvn ceHcopa @RRKS#013#010
EanHnua namepenmnn @RRUT#013#010

MocnenoBaTenbHO CUMTaliTe 3T 3HAUEHWA U CPABHUTE MX C AAHHbIMM B nacriopTe
npubopa. B cnyyae pacxoxaeHust 3HaueHnin 06paTMTeCh K MpousBoguTenio!

b2. PEKOMEHOALWW MO NPOBEAEHNIO KATMBPOBKU

1. ba3oBas npoueaypa KaNMOPOBKN YyBCTBUTENBHOCTU MO NOBEPOYHbIM
ra3soBbiM cMecAM

EQvHCTBEHHDBIN cnocob npoBepKy NpaBuibHOCTU GyHKUMOHMPOBaHUA A — namepeHus
B Cpefe rasa U3BeCTHOM KOHLEeHTpaumn. [1na Kaxgoro rasa ncnosnb3yeTca CBON UCTOYHUK
nosepoyHon rasoson cmecn (MIC). Takne namepeHnA SOMKHbI NPON3BOAUTLCA B HOpP-
MasbHbIX KNMMaTU4eckmx ycnosuax (temnepatypa 2015 °C, gasneHune 760+30 mm pT.CT,
BIaXHOCTb 60+5%) 1 Npu OTCYTCTBUM B aTMOCdepe KOHTponrpyembIx ra3oB. [Nepen Haua-
nom paboTbl [A BblAEPXKIMBAOT B HOPMaJibHbIX YCII0BUAX He MeHee 1 u. Mopagok npose-
[leHus1 KanmbpoBKy 3aBrcUT OT Tuna MICM. CHayana paccMoTpum o6LLyto Anisi BCEX TUMOB
npouenypy kanmbposku (6a3oByto npoLeaypy), a 3atem — creumdryeckne 0Co6eHHOCTM
Kanmbposku Kaxgoro tina MCM.

IMI'C Ha ra3o4yBCTBUTESbHbIN CEHCOP NOAAETCA Yepes CreumanbHyto HacaaKy — aganTtep
ana nogaum rasos. Ee noctaBnaeT npegnpuAtne-usrotosutens MA no 3akasy nonb3osa-
Teneli. [lonyckaeTca NpYMeHeHne Apyrnx Hacaflok C 3aMKHYTbIM obbemom 1-10 cv® Hag
OTBEPCTUAMM CEHCOPA, ObecneymBalroLLMX ABMKEHNE ra3a No KacaTerlbHOM K BXOLHOMY
OTBEPCTMIO CeHcopa. Kak npaBuio, Takne HaCcagKku AOSIKHbI UMETb LWTyLep AA nogayun
MNIC 1 ogHO NNM HECKOMNbKO OTBEPCTUI ANA Bbixoda rasa.

KoHueHTpauuio MNIC xenatenbHo Bblbupatb B 1,25-1,5 pa3a 6onble 3agaHHOro
ropora KOHLUEeHTpauuy aia AaHHOro rasa u obbekTa (4ns aHanm3aTopoB KNCIopoga —



MpunoxeHue b. KannbposKa razoaHannsaTopa E

PotameTp

lmbkunin Tpybonposos

PerynﬂTop AaBneHnA

[a30Baa Hacagka
3anopHbI KpaH
3anopHbI BEHTUSb

Tectupyemoe
YCTPOWCTBO

bannon c NIrc

Pernctpupytowiee
YCTPOWCTBO

N

Puc.b3. CmeH0 0713 pabomel ¢ HeondcHeIMU 2d3amu, 6e3 8bimaxHbIX ycmpolicma
U 3aWUmHsIx cucmem

6onblle BEPXHErO 1 MeHbLUe HIKHEro), Ho He MeHee 0,1 1 He 6onee 0,75 oT MakcMyMa
Orana3oHa n3mepeHums.

Mpexpe Bcero, 3aduKcrpyiiTe HauyanbHble (poHOBbIe) NoKazaHuA. OHY JONXKHbI ObITb
HyneBbIMY (KpOMe KaHanoB noTpebneHus kucnopopga). MNpn Heo6XoAUMOCTH, BOCMONb-
3yTeCb reHepaToOpPOM UYMCTOro BO3AyXa.

Mocne nofaum ra3oBo CMeCu Ha NpeABapPUTESIbHO BKIIIOUYEHHbIN Npnbop foxan-
TeCb CTabunusauuy NokKasaHun (He meHee 5 MUH). PazHuUa MeXay NacnopTHbIMU
3HaYeHUAMU KoHUeHTpaumu MNIC n nokasaHusmu A fonkHa 6bITb MeHbLUE OTHOCK-
TENbHOW NMOTPELHOCTY, yKa3aHHoW B Tabn.2 PykoBofAcTBa No akcnyaTauuu. B npo-
TVBHOM CJlyYyae Heo6XoANMO NMPOBECTU MOBTOPHYIO HACTPOIKY/KannbpoBsky lA.

Mocne npekpaleHma nogaum MIC Ha ceHCOp CHUMUTE ra3oBYI0 HacafKy 1 3apuk-
CMpYyNTe BO3BPAT NOKa3aHUM K HyneBbiM (POHOBbIM) 3HaUEeHUAM.

Bonee nogpobHo ycnosua kannbposku, nctouHnkm MNIrC n cnoco6sl nogaum MNrc
Ha YyBCTBUTENbHbIN 31EMEHT onucaHbl B MeTognke noBepKM rasoaHanvM3aTopos
"CeHcoH" (MM 205-21-2017).
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PotameTp

Tmbkunn Tpybonposoa

PerynsTop 3anopHbIN KpaH

[laBneHns

[a3oBas Hacagka

3arnopHbI BEHTWUIb

MqgCl,

Tectnpyemoe
YCTPOWNCTBO

Bbannon c NIrc

Pernctpupytowiee
YCTPOWCTBO

Puc.b4. CmeHO 0515 pabomel ¢ N0sIyNnpOBOOHUKOBbIMU 0AMYUKAMU

2. KannbpoBoYHble CTEHADI

[ns KanmbpoBKU peKOMEHAYEM MCMOMNb30BaTb CreLranbHble CTeHAbI.

CreHpg 1 (puc.b3) npepHasHaueH afs paboTbl C HEOMACHBIMW Fa3aMu, XUMUYECKIA
COCTaB U KOHLIEHTPaLUsi KOTOPbIX He TpebyeT NCNoNb30BaHWsA CMELMANbHbBIX BbITSXHbIX
YCTPOWCTB 1 3aWmUTHbIX cncteM. KoHueHTpauua Takux ra3os B MNIC Huxe HKIP n Huxe
pa3oBbix MAK gna paboumx 30H. CTeHA UCMONb3yeTca ANA KanubpoBKM MpubOpoB
C 2NEKTPOXMMMYECKMMM, TEPMOKATAIUTUYECKMU N ONTUYECKMU ceHcopamn. OCHOB-
Hble pabounie rasbl — Co,,CO,CH,, C3H8, CH, O,.

CreHp 2 (pnc.b4) npepHasHaueH Ansa paboTbl C NONYNPOBOAHUKOBBIMU AaTYMKAMU.

Pabouvie rasbi — H,, CO,CH,, CH,.

OH aHanoruyeH cteHay 1, 3a UCKNOUYeHNeM:

+  HaNMuMA CNCTeMbl YBNAXKHEHNA BO3AYXa;
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leHepaTop Tmbkuii Tpy6onposos
ra3oBbIX

cmecen W 6 6

[a30Bas Hacagka
PerynﬂTop AaBneHunA

Tectnpyemoe
YCTPOWNCTBO

3anopHbI BEHTWIb

bannoH c Bo3gyxom

PerucTpuipytollee ycTpoincTeo

N

Puc.b5. CmeHO 0115 pabomel C oNACHbIMU 2A3aMU

« Kanubposka nposoauTtcs no asym MNIC — MIC1 v MrC 2. Mrc3 ncnonb3yeTca Afs KOH-

Tpons.

MIC yBnaHaTCA NoCpeacTBOM 6apboTUpOoBaHUs Yepes cocyh (CKnsHKa Opekcens)
C HacblWeHHbIM pacTopom coner (MgCl,, NaCl).

CreHp 3 (pnc.b5) npegHasHauyeH Ana paboTbl ¢ onacHbIMK ra3amu. OH OPUEHTUPOBAH
Ha ['A ¢ aneKTpoxnumMmnyecknmm ceHcopamm. Paboume rasoi — HC, H.S, CIZ, NH3, SO, CH,0,
MepKanTaHbil.

B kauecTBe nctouHuka NMCcnonb3yeTca reHepaTop ra3oBbix cmecel "Mukporas-OM"
COBMECTHO C reHepaTopoM UYMCTOro Bo3ayxa NIMbo ¢ GanfioHOM C YMCTbIM BO3[YXOM.
Pabouee MecTo [ONMXKHO 6bITb 0O0PYAOBAHO BbITAXKHBIM LIKAaGOM.
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3. Nopsapok 6a30BoV KAaNNOGPOBKMN
KannbpoBKy cnegyeT npov3BoAuTb MO ABYM 3HauyeHUsam KoHueHTpauum MIC (C
Cl=C, . nCQ=C__ npuuemC__ <C

nrc nrca2’ nrci nrcz*

B obwem cnyuae, C ., = 0. B cnyyae nonynposogHukosbix ICM C ., # 0.

nrc):

nrci

1. Kanubposame no NIC1

Mogkniounte Nprnbop K nctouHnky MNIC1 (B ciyyae NonynpoBOAHMKOBOIO CEHCOpa UK
ecnv B atmMocdepe nabopaTopun MOXKET CopepKaTbCA LienieBon ras). KoHueHTpauma
Mrc1 C1 He ponxHa npeBbiWwatb 1/3 OT HUXHEro npefena n3mMepeHun ceHcopa.
Y6enntecb B cTabunbHOCTU MOKa3aHUI nprnbopa, nepuognyeckn (He meHee 10 pas ¢
MHTepBanom 5 ¢) nogasaa komaHgy @RRDT#013#010. UCM BepHeT n3MepeHHYIo KOH-
ueHTpauunio KomaHgon @RADT <C>. Pa3bpoc 3HaueHUn KoHueHTpauumn C He JomKeH
OT/INYaTbCA 6onee YemM Ha NOrPeLIHOCTb U3MEPEeHNA, yKazaHHYyo B Tabn.2 PykoBogacTBa
no 3KCnyaTauumm.

Korga 3HaueHuWs cTabunusnpylotca, nogante KOMaHay

@CSC1 <PwC>,<C1>#013#010.

Mpu KannObpoBKe MO HyNeBOW KOHLEHTPALMN LIeSIEBOTO ra3a nofante KOMaHAy

@CSC1 <PwC>,0#013#010.

MNpoBepbTe onpegendemMyto KoHUeHTpauuio komaHgon @RRDT#013#010. 3HaueHme KOH-
ueHTpauum C He JOomKHO oTnnyaTtbca oT C1 6onblue Yem Ha MOrpeLHOCTb U3MEepPEeHHUs,
yKa3aHHyo B Tabn.2.

2. Kanubposamsw no I1rc2

Mogkniounte Nprubop K mctouHuky MIC2. KoHueHtpauua MMC2 C2 gomkHa ObiTb He
MeHee 2/3 oT BepxHero npegesna usmMepeHuii ceHcopa.

Y6eautecb B CTabWUNbHOCTM MOKa3aHUn npubopa, neprognyeckn (He meHee 10 pas ¢
MHTepBanom 5 ¢) nogaaa koMaHgy @RRDT#013#010. UCM BepHeT U3MepEeHHYI0 KOH-
ueHTpauunio KomaHgon @RADT <C>. Pa36poc 3HaueHUn KoHueHTpauumn C He JomKeH
OT/IYaTbCA Gonee YeM Ha MOrPELLIHOCTb U3MEPEHNS, YKa3aHHYo B Tabn.2 PykoBoacTBa
no 3KCnyaTauuu.

Koraa 3HaueHMsA KOHLEHTpaUuy CTabunmnsnpytoTcs, nofanTe KoMaHay

@CSC2 <PwC>,<C2>#013#010.

MpoBepbTe onpeaenaemyio KoHueHTpaunio komaHgo @RRDT#013#010. 3HaueHne KOH-
ueHTpaumm C He JOMKHO oTAMYaTbcA oT C2 6onblue YeM Ha NMOTrPEeLHOCTb N3MEePEHNS,
yKa3aHHyo B Tabn.2.

3. 3a0ames epaHuybl WKanbi UusMmepeHus
HacTpoiika Heobxoarma ansa pabotbl UHTepdelca "TokoBas netns 4-20 mA".
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Komanpgon @WCCL <PwC>,<CL>#013#010 3anucaTb HW)KHeEe 3HauyeHue [manasoHa
N3MepeHN KOHLEHTPaL CL (cooTBeTcTBYET 4 MA).

Komangon @WCCH <PwC>,<CH>#013#010 3anucaTb BepxHee 3HauyeHWe AMana3oHa
N3MepPEHNS KOHLEHTpaL CH (cooTBeTcTBYET 20 MA).

4. lMposepums pabomy c HoebIMU Kanubposkamu
Mopante MNIC c nsBectHom kKoHueHTpaumen C (C1<C<C2).
N3mepbTe KoHUeHTpauuto komaHzgont @RRDT#013#010. YbennTtecb, YTo M3MepeHHOe
3HaueHVe He OT/INYAeTCA OT MAcNoPTHOro 3HaYyeHusA MIC 6onblue Yem Ha MOrPeLIHOCTb
n3MepeHnn, ykazaHHyto B Tabn.2.
Ecnn kannbpoBka npoBoauTCcA B cocCTaBe npubopa, ybeautecb, uto cuna Toka |
B nHTepdence "TokoBaa netnsa 4-20 MA" COOTBETCTBYET 3HAUEHWUIO, BbIUMCIAEMOMY
no dopmyne

1216 4 4 fua,

Cc,—C

H L

Mo 3aBepLleHMM KanmbpoBKM B paMKax MpoLeaypbl NOBEPKU yCTaHOBUTE AaTy
noeepku komaHgon @WCCD <PwC>,<dd:mm:yy>#013#010,

roe dd - uncno, mm - mecaud, yy - nocnegHue gse undpbl roga npoBeaeHms
Kannbposku (Hanpumep, 22:08:17 — 22 aBrycTa 2017 roga).

4. Cneundunyeckue ocobeHHocTU KannbpoBku MCM pasnnyHbIX TUMOB
Mbl paccmoTpenu 6a3oBble NPUHUKUMBI KannbposBku, obwune ans scex NCM.
OpHako nopapok Kannéposkn MCM 3aBUCUT OT ero Tuna:
« nonynpoBogHukosbii UICM;
+ anekTpoxmmmyeckuin NCM;
« TepMoKaTanutuyeckmnm NCM;
« ontuyecknn (MIPEX nnu Dynament) ICM.
[lna KaXporo 13 HUX NpegycMOTPeHa CBOA NpoLleaypa Kannbposku, B fobasne-
Hue K 6a30BOW.

Kann6poBka nonynpoBogHukoBbix UCM

1. OTKanubpynTe HarpeBaTesb CEHCOpa:

+  OTK/IOUMTb HarpesaTenb KomaHgon @WRWH 0#013#010 (WH = 0);

« onpefenuTb TemMnepaTypy OKpy»KatoLlel cpefibl B MecTe NpoBeAeHUA Kannbpos-
K/ C MOMOLLbIO TepMOMeTpa € TouHoCTbio Ao 0,5°C;

+ Bblgepxatb ICM npun Temnepatype okpyxatowein cpeabl (T = 20+3°C) He meHee
2 MUH;
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«  OTKannbpoBaTb COMPOTMBIIEHME HAarpeBaTens KomaHaon @CSRO<PwC>,<T>#013#010,
roe T — u3MepeHHasa TemnepaTypa oKpy»atoulei cpegbl. Nprbop BepHeT 3Haue-
HMe COMPOTMBEHUA HarpeBaTesIbHOro 3fieMeHTa B 1ab0pPaTOPHbIX YCIOBUAX
RO (Om) nocbinkon @RARO <R0O>. ConpoTtumsneHmne RO JONXKHO HAXOAUTbCA B UH-
Tepsasne oT 8 go 20 Om, B 3aBUCMMOCTM OT TUMa ceHcopa. Ecnmn ectb comHeHuA
B TOM, UTO HarpeBaTesib OCTbIJl, MOXKHO MOBTOPUTb KannbpoBKy yepe3 10-15 c.
3HavyeHue RO B 3TOM ciiyyae fOMKHO 6bITb He 6oJiblie NpeablayLero;

« BKJOUYUTb HarpesaTenb komaHgon @WCWH <PwC>,1#013#010 (WH = 1);

- ybegmutecb nocpencTsom KomaHabl @RRTH#013#010, uto yctaHoBUNach Tpeby-
emas Temnepatypa HarpesaTena (450+1°C nnm nHas, ykasaHHasa B nacnopre).

2. BoinonHuTe 6a3oByto KannbpoBKY YyBCTBUTENIbHOCTM MO MOBEPOYHbBIM Fa3oBbiM

cmecAMm.

BaxHo:

Cnrc1 [oJKHa oTnmyaTtbea ot 0.

Circ, HE pomxHa npesbiwatb 50% HKIP gna uenesoro rasa (Hanpumep, He 6onee
2,2% 06. gonu Ansa MeTaHa).

KanubpoBska anektpoxummnuyeckux MICM

Mpu kannbposke snekTpoxummnuecknx NCM Hebxopgmmo 3afaTb [ABa OCHOBHbIX
napametpa — Ko3dPULMNEHT ycuneHma TpaHCMMMNeJaHCHOTO YCUNNTENA U CMeLLeHne
Toukm 0.

1. Onpenenute HeO6XOAMMbIN KOIDDULMEHT yCUNeHUA.

B nacnopTe KaXAoro 3neKTpPOXMMMUYECKOro CEeHCOopa YKa3blBaloT TOUHOCTb U3Me-
HeHua (pa3peweHune, resolution) R [ppm] w© 4yyBCTBUTENbHOCTbL (sensitivity)
S [MKA/ppm]. Boluncnute 3HayeHne ToKa, COOTBETCTBYIOLLEro eAnHMLe pa3peLleHuns
I, = RXS. 3TOT napameTp, yMHOXeHHbIN Ha KO3GOULMEHT ycuneHns Ky TpaHcumne-
[aHCHOTO YyCUNNTENA, [OMKEH B 4 pa3a NpeBblllaTh HanpsaXeHne, COOTBETCTBYIOLLEe
eanHuye wkanbl AL ceHcopHoro mogyna (745 MKB).

KoaddpuumeHT ycuneHnsa moxxHo onpeaenntb no Gopmyne K, min = (2980 [mMKB] / (RxS).

B naHHom popmyne B mapameTpax R u S egmHmubl M3MepeHUsa KoHueHTpauuu (eq.)

JOMXHbl coBNagatb (Hanpumep, ppm). 3HaueHne napameTpa S JOMKHO OblTb Npu-

BefeHo K MKA (ea./MKA, Hanpumep, ppm/mMKA).

2. BoinonHnuTe HaCTPOWKY KoadduLmeHTa ycuneHnsa BCTPOEHHOro TpaHCUMMNeaaHc-

Horo ycunutensa. ins storo:

« MpoBepbTe TeKyllee 3HauyeHue KoadoduuMeHTa ycuieHuda, MnojaB KomaHZy
@RRRG#013#010. CeHcop BepHeT napameTp RG B kKomaHae @RARG <RG>.



MpunoxeHue b. KannbposKa razoaHannsaTopa n

3Tomy napameTpy COOTBETCTBYET KOIGOULUEHT yCUNeHus:

3HaueHue RG

KoadduumeHT ycunenns, x10°

1

2,75

3,5

7

14

35

120

2
3
4
5
6
7

350

+ 3apaiiTe K0O3pULMEHT ycuneHns Ky komaHgon @WCRG <PwC>,<RG>#013#010.

3. YcTaHOBUTE CMeLLeHne BHYTPEHHEro Hynsa ycunutens. Heobxoanmo, utobbl BepxHui
npefen AvanasoHa n3mepeHns KoHueHTpauumn C__ He MpeBblwas AYanasoHa WKasbl
ALIM. Mo ymonuaHuio, TOYKa BHYTPEHHEro HynA ycunutensa cootseTcTByeT 50% Hanpsa-
»eHuna nutaHma UCM, T.e. VCC = 1,5 B. OgHako oHa MOXeT ObITb CMeLleHa A0 YPOBHeN
20%V _n67%V,_. Y6eautech, UTO NPV MaKCUMasbHOM KOHLEHTpaLMK He npounsonaer

npesblweHnsa wkanbl ALIM:

- nposepbTe, uto C XS X Ky x10%< 1,5 B (pasamepHoOCTb C.. lealnS[en./mkAl);

+ €C/IN 3TO COOTHOLLEHNEe He BbINOHAETCA, HEOOXOANUMO CMECTUTb TOUKY BHYTPEHHErO
HynA yCunuTens, BOCNosb3oBaBwncb komaHaon @WCIZ <PwC>,<1Z >#013#010. Ecnn
3TOro He fOCTaTOUYHO, HEOOXOAMMO CHU3UTb KOIPULMEHT ycrneHus Ky.

4. BbInonHuTb 6a30BYI0 KanbPOBKY YyBCTBUTENILHOCTM MO NMOBEPOYHbIM ra30BbIM CMECAM.

3HayeHwue IZ

CmeLleHne HanpsaXeHNA BHYTPEeHHero
HYNA yCUINTENA OTHOCUTENIbHO
Hanpsa)xeHnA nutaHuA (Vcc = 3 B)

1 (no ymonyaHuio)

50% (1,5 B)

0

20% (0,6 B)

2

67% (2,1 B)




m FazoaHanusatop "CeHcoH"

Kann6poska TepmokaTtanutnueckux ICM

1. N3Bnekute n3 NCM 4yBCTBUTENbHBIN 3NEMEHT (TepMOKaTalIMTUYECKUI CEHCOP).
C nomoupblo ommeTpa ybeamTecb, UTO 3HAUYEHUs COMPOTUBIIEHNA OMOPHOIO U M3Me-
PUTENIbHOTO 3JIEMEHTOB CEHCOPa B XONOAHOM COCTOSIHMM He pasfinyatoTcst 6onee uem
Ha 10% u HaxopATca B guanasoHe 8-15 Om. B ctaHpapTHOM Kopnyce TepMoKaTtanu-
TMYECKOro CEeHCOpa BblBOAblI OMOPHOrO M M3MEPUTENbHONO 3/IEMEHTA PACMOSIOXKEHDI
COrnacHo cxeme (BMf CO CTOPOHbI BbIBOAOB):

OnopHblii M3meputenbHbii
3/1IeMEHT 3N1eMEHT

N

2. BoinonHuTe 6a30Byto KannbposKy yyBcTBUTENIbHOCTY Mo MIC.

Kann6poska ontnueckux MICM

1. Bknounte CEHCOPHBI MOAYNb U BbIJEPXKWTE ero BO BKIIIOYEHHOM COCTOAHWUWN He
MeHee 10 MUH.

2. BoinonHuTe 6a30Byto KannbposKy yyBcTBUTENbHOCTY Mo MIC.



