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1.BBEOQEHUE
lazoaHanmzatop (FA) "CeHcon" mopgenb CM wncnonHeHue 9001 (B panbHenwem
"CeHcoH-CM-9001") — 3pdpeKTUBHDBIN 1 HageXXHbI Nprbop. OH He TpebyeT BMellaTesb-
CTBa NepCcoHasa nNpu 3KCNyaTaLumm, NPoCT B YCTAHOBKE 11 06CNY»KMBaHWM, NPU 3TOM 0be-
CMeyrBaeT BbICOK/E METPONIorMyeckne xapaktepuctuki. OgHako, ytoObl 3TV KayecTBa
NPOSABUAKCb B MOJIHON Mepe, Nneper YCTaHOBKOW U MOAKJIIOYEHVEM ra3oaHam3aTopa
BHUMaTeIbHO U3yunTe PyKOBOACTBO MO 3KCMyaTaLmm!

la3oaHanu3aTtop "CeHCOH" JOMKeH NPUMEHATbCA TONbKO AMs LeNei 1 B YCJIOBUAX,
onpepeneHHbIX B faHHOM pyKoBoAacTBe. Jlloboe HecaHKUMOHWPOBAHHOE M3MeHeHue
KOHCTPYKLMW ra3oaHanm3aTopa v OTAeNbHbIX ero 3J1eMeHTOB, HeHaaNeXKall i MOHTaX
MOTYT MPVBECTU K Aerpafaummn 3aaBneHHbIX METPOSIOrMYecKUX 1 SKCMyaTaunoHHbIX
XapaKTEPUCTUK M CTaTb NPUYMHON OTKa3a B rapaHTUHOM 06CNYXMBaHUN NMPOU3BOAN-
Tens.

2. HABHAYEHUE U NPUHLNM PABOTDI

I'A "CeHcoH-CM-9001" — 5TO 0fHOKaHabHbIN NPUH0OP ANA HEMPEPbLIBHOTO KOHTPONA
KOHLeHTpauun rasa B paboueli 30He B MOAybHOM UcnonHeHmmn. OH obecneynBaeT
BbICOKUI ypPOBEHb MPOTMBOABAPUIHOW 3aliWTbl B 30HaX, FA€ BO3MOXHO MpeBbllle-
HUe KOHLEeHTpaLum ropioyumx 1 TOKCUYHbIX BELLEeCTB, a TakKe NpeBblleHne/CHKe-
HUe KOHLeHTpaLuum KMCcnopoaa.

PaboTta razoaHanusatopa ocCHOBaHa Ha HenpepbiBHOM Mpeobpa3oBaHUN CUTHa-
NOB, NOCTYynNalLWmnX € ra304yBCTBUTENbHbIX CEHCOPOB (YYBCTBUTENbHbIX 2IEMEHTOB),
B LUndpoBble 3HaYEHNA KOHLEHTpaL My ra3oB. [lonyyeHHble 3HaUeHWA KOHLeHTpaLmnm
TpaHcnupytotca no kaHany UART BHewWHMM BCOMoraTefibHbIM YCTPONCTBaM.

B 3aBMcMMOCTM OT M3MepAeMbIX BeLeCTB, B ra30aHanM3aTtope 1CrnoJsb3yloTca ra3o-
YyBCTBUTENbHbIE CEHCOPbI, OCHOBAHHbIE HA PAa3fIMUYHbIX NPUHLMNaX Npeobpa3oBaHms:
+ nonynpoBoaHWKoBbIN (MI1) — Ha U3MEHEeHUM SNEeKTPNYECKOTO CONPOTUBIIEHNA Ta-

304YyBCTBUTENBHOIO C/10A 3a cyeT agcopbumm razoobpa3HoOro BelwecTsa NoBepx-

HOCTbIO 3TOrO CNof;

+ 3anekTpoxumunyecknii (3X) — Ha Bo3HMKHoBeHUN D[IC Ha aneKTpoAax ceHcopa npu

XMMNYECKON peakLmn C n3MepsAeMbIM BeLLeCTBOM;

« TepmokaTtanutuyeckuin (TK) - Ha TepMOXUMUYECKOWN peakLnn roproyero BeLlecTBa

C KNCIIOPOAOM BO3yXa Ha NOBEPXHOCTY KaTannm3aTopa YyBCTBUTENIbHOIO 3/IeMeHTa

C BblJeneHnem Tenna v n3MeHeHreM 3M1IeKTPMUYECKOro CONPOTUBIIEHNA CEHCOPa;

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

KpacHon, Buanmom n ynstpaduroneToBon obnactax cnekTpa;

+ TepMOKOHAYKTOMeTpuyeckunin (TKM) — Ha oCcHOBe pa3nuuua TenaonpPoBOAHOCTHN

BO3JyX U LieneBbIX ra3os;
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« ¢oTonmoHmzaumnoHHbii (D) — Ha OCHOBe M3MepeHUs BENUUYMHbBI MOHHOTO TOKa
npu ¢oToMoHM3aUNM aHaNM3nPyemMoro rasa.

3. BbIXOOHbIE CUTHAIbI

BbixogHOWM curHan rasoaHanusatopa — UMPPOBON CUTHaN MO nocnefoBaTeNb-
Homy KaHany UART. [nAa obmeHa faHHbIMU CNYXXUT YHUOULMPOBAHHbBIA MPOTOKON
obmeHa cooblweHuamu B TekctoBom popmate ASCII.

4, OCOBEHHOCTU N NPEMMYLLUECTBA

« JIerkoCTb BCTPauBaHUA B pa3fiIMyHble ra3oaHanuTUyecKme CMCcTembl;

+ nepepava faHHbix no KaHany UART ¢ OTKpbITbIM MPOTOKONOM;

« MofKnoyaeTtca K niobomy KOMMbOTEPY UK NPOMBbILLUAEHHOMY KOHTPONepy;
+ BO3MOXHOCTb MHTErpauumn ¢ razoaHannuTnyeckumm cuctemamm "CeHcoH".

5. MIHOOPMALMA ONA 3AKA3A

lazoaHanm3zatopsbl "CeHcoH-CM-9001" BbinyCKaloTCA B Pa3fnNYHbIX BapuaHTax KOHCTPYK-
TMBHOTO UcnonHeHua (puc.1).

O603HauyeHMe Npu 3aKase:

CeHcoH-CM-9001-Y-G-S
[

Tun ceHcopa: Ol - onTyeckui, Ml - NoAyNpPoOBOAHNKOBbIN,
TK - TepmoKatanutnyeckuii, X — 3n1eKTpOXUMUYECKUIA,
TM - TepmoKkoHayKTOoMeTpryeckuin, O — GOTOMOHU3aLMOHHBI

M3mepsaemblii KOMMOHEHT 1 HOMep Avana3oHa n3MmepeHuii (Tabn.1)

01 - UcnonHeHwue C BHeLIHe 06010uYKo

Mogenb n ucnonHenne (CM-9001 nn6o CM-9001-TK,
B NocnieHeM C/lyyae TUrM CEHCOoPa LOMOMHUTENIbHO He YKa3blBaeTcs)

Tvn rasoaHanusatopa

CBepeHusi 0 Arana3oHax U3MepPeHNs, KOHLIEHTPALUN U OTHOCUTENbHOWM MOrpeLIHo-
CTv ra3oaHanu3satopa "CeHcoH-C[l" npuBeneHbl 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 | AnanasoH [OnanasoH oTHOCH Kop onsa
KOMMOHEHT n3mepeHnn nokKasaHumn . | 3aKa3a (G)
TeNbHOWN
norpetu-

HocTun, %

MonynpoBogHMKOBbIE, ONTUYECKNE, INEKTPOXMMMYECKIE,
TePMOKOHAYKTOMETpurYec-Kmne n G¢oTonoHn3aLioHHbIe CEHCOPbI

Asota guokcng | 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. gonsa, % +10 H2-2
1-100 06.nona,% | 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.g0ona,% | 0-1 06. gona, % +10 02-1
Kucnopop (0,) | 0,1-3006. gona, % | 0-3006.1ona, % | £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. gons, % +10 CH4-2
MeTaH (CH,) 0,01-5 06. ponsa, %
0-100 %HKIP +10 CH4-4
1-100 06. nonsa, % 0-100 06. nona, % | =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 | Inana3soH [OnanasoH oTHOCH- Kop onsa
KOMMOHEHT n3mepeHnn nokKasaHumn . | 3aKa3a (G)
TeNbHOWN
norpetu-
HocTun, %
0,001-1,7 06. gons, % | 0-1,7 06. nona, % +10 C3H8-1
MponaH (C3H8)
0,06-100 %HKIP 0-100 %HKIMP +10 C3H8-4
0,1-30 mr/m® 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 SO2-2
Cepbl grokcng
(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 05 1 06 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. gonsa, % 0-100 06. gonsa, % | =10 CO2-3
0,1-300 mr/m3 0-300 mr/m3 +10 CO-2
Yrnepopga
okaua (CO) 10-3000 mr/m? 0-3000 mr/m? +10 Co-3
®opmanbaerng 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-
. HOIN
U3mepsaembin | Inana3soH [OnanasoH oTHOCH- Kop onsa
KOMMOHEHT n3mepeHnn nokKasaHumn . | 3aKa3a (G)
TenbHOWN
norpetu-
HocTun, %
TepMmoKaTanuTnyeckne CeHcopbl
0,01-2 06.gonsa, % | 0-2 06. gons, % +10 H2-21
Bonopoa (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,% | 0-0,506.00n5,% | £10 CH-21
Yrnesopopoapl
(GG 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. HAJINYNE CEPTUDUNKATOB
« CBupeTenbcTBO 06 yTBEPXKAEHUM TUMA CPEACTB N3MEPEHWUI (C cepTUdrKaTaMm Noa-
TBEpXKAEeHUA B pecnybnnkax benapycb n KasaxcraH).

CepTudurKatbl COOTBETCTBMA TPEOOBAHNAM TEXHUYECKOrO perfnameHTa TaMoXeHHOro
coto3a TP TC012/2011 "O 6e3onacHocT obopynoBaHua Ana paboTbl BO B3pbiBOONac-
HbIX cpeax".

Jeknapauma o cootBetcTBUM TpeboBaHuam TP TC 020/ 2011 "SnekTpomarHuT-
HaA COBMECTMMOCTb TEXHMYECKUX CPepcTB".

CepTudrkat COOTBETCTBUA CUCTEMbl  MEHE[KMEHTA

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

« CBUAEeTenbCTBO O TUMOBOM OJ0O6PEHUN POCCUNCKM MOPCKM PerucTpoM CyfoXoa-

CTBa.

MNMoppobHee cM. Ha caliTe www.senson.ru

7. OCHOBHbIE TEXHUYECKWE XAPAKTEPUCTUKIA

Tvn n3mepuTenbHOro nprnbopa

lazoaHanmzatop "CeHcon"

TpeboBaHWA K 3aLMTHON 060/10UKe

He Huxe IP65

MapKupoBKa B3pblBO3aLLYUTbI

McnonHenmne CM-9001

PO Exial Ma X
OExia lICT6 Ga X
1Exiad IICT4 Gb X

WcnonHenne CM-9001-TK

PO Ex db+db ia | Ma X
OEx db+db ia lICT6 Ga X
1Exiad IICT4 Gb X

TemnepaTtypa
OKpy»KatoLLen cpefbl

-60...+50°C (gna aneKTPOXMMNYECKIMX
ceHcopos -40...+50°C)

OTHOCUTENbHAA BNAaXKHOCTb

30-95%, 6e3 KoHAeHcaL M Bnarun

LaBneHune

OT1 80 go 104 klMa

FabapuTbl, He 6onee

225 %35 Mmm (6e3 060104KI)

Macca, He 6onee

30r

HanpﬂmeHme SNIEKTPONUTAHUA:

3,3%£0,1 B (ana O - 3,5+0,1 B)

MoTpebnaemas snekTpuyeckan
MOLLHOCTb (3aBMCUT OT TUNa
ceHcopa), He bonee

1Bt

BbixogHble curHanol

undpoBon nocnenoBaTeNbHbIn KaHan UART

Tunbl ceHcopoB

OnTuyeckue, noslynpoBOAHNKOBbIE,
TepMoKaTanntTnyeckue,

SNEKTPOXNMMMNYeCKne , KOHQyKTOMeTprnyeckmne

CpeaHuin Cpok cnyx6bl ceHcopa

[o 3 net

CpenHuii cpoK cny»<6bl TA

10 net
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8. MEPbl MPOMbILWWNEHHOW BE3OMACHOCTU

« Ta3oaHanm3saTtopbl «CeHCOH-CM-9001» He06XOAMMO yCTaHaBNMBATb B 060I0UKY
CO cTeneHbio 3awnTbl He HUKe IP65 no FTOCT 14254-2015 (IEC 60529:2013). KoH-
CTPYKLMOHHbIE MaTepuranbl 0060I0UYKN [OMKHbI 0becneuynBaTb GPUKLUOHHYIO U
aneKTpocTaTnyeckylo nuckpobesonacHocts no FOCT 31610.0-2014 (IEC 60079-
0:2011).

« KpaboTe c ra3oaHann3aTopom fonycKaloTca Nnua, M3ydmsluve HacToslee Pyko-
BOZCTBO MO 3KCMyaTauuu, Npoweawmne NMHCTPYKTaXK NO TeXHNKe 6e30MacHOCTM
1 umeolme KBanudrKaLMoHHYI0 rpynny no snekTpobeszonacHocTy He Huxe I,
a TakXKe [OKYMEeHTbl yCTaHOBJIEHHOTO o6pasua locroptexHaasopa.

« MoHTax 1 3KcnnyaTauus cpencTB SHEeProcHabXeHns annapaTypbl 4OMKHbI CO-
OTBETCTBOBATb NpaBwiam 1 Hopmam "llpaBun yCTPONCTBa 3NEKTPOYyCTaHOBOK"
(ny3).

« [Tpw paboTe c ra3o0aHann3aTopoM AOJIXKHbI BbIMOMHATLCA MEPONPUATUA MO TEXHUKE
6€e30MacHOCTA B COOTBETCTBUY C TpeboBaHUAMM "TIpaBun TEXHUYECKON SKCnnyaTa-
LUK 3NeKTPOYCTaHOBOK NoTpebuTenein’, B Tom yncse . 3.4 "IneKTpoyCcTaHOBKY BO
B3PbIBOOMACHbIX 30Hax".

Cnepyet obeperatb A oT yAaapoB Mo Kopnycy, BMOGpaumini 1 MexaHUYecKnx
nospexgeHuin. He gonyckaeTtca nageHue npubopa 6e3 060104KM C BbICOTbI Honee
20 cm.

Mpwu s3KkcnnyaTaunm He gonycKanTe nonagaHuaA Nbin, rPA3U U Blarn B OTBEPCTUA
ONnAa JocTyna BO3Ayxa K ra3o4yBCTBMTE/IbHOMY CEHCOpPY ra3oaHannsaTtopa. Cnegyer
neprvognyeckn yoanaTb 3arpAa3HeHUsA CTpyern CyXoro ckaToro Bo3ayxa.

Bo usbexaHue BbIxofa N3 CTPOsi TEPMOKATAIUTAYECKMX U MOSTYNPOBOAHMNKOBbIX
ceHcopoB KATETOPUYECKW 3ATIPELLAETCA nogaya Ha CeHCOpbl YACTOrO MeTaHa,
nponaHa, byTaHa 1 4pyrux ropioYrx ra3oB 1 NapoB C KOHUeHTpaunen 6onee 100%
HKIP.

He pekomeHayeTcAa 3KCnnyaTupoBaTb rasoaHanm3aTtop Mpu KOHUEHTpauuax
KOHTPONMpPYeMbIX ra3oB, NPeBblWaLWNX HOMUHANbHbIE AMana3oHbl U3MEPEeHUA 1
Apyrvie ycnoBus 3kcnnyatauuu (tTabn.1, 2).

3AMNPELWIAETCA skcnnyaTauma razoaHanv3aTopoB BO B3PbIBOOMACHbIX 30HaxX
6e3 3aLWNTHO 000NIOUKIM U C MOBPEXAEHHOW 3aWMTHON 060N0UYKON.
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9. YCTPOVCTBO rA30OAHAJNIU3ATOPA
lasoananmsatop "CeHcoH-CM-9001" BbIMONHEH NO MOAYIbHOMY MPUHLMMNY. KOHCTPYK-
TMBHO OH COCTOUT U3 (punC.2):
*+ Ta304yBCTBUTENIbHOTO 3N1EMEHTa;
+ CEeHCOPHOro Moayna.
la304yBCTBUTENbHDIN NEMEHT (CEHCOP) ABNIAETCA HEOTbeMSIEMO YacTbio ra3oaHa-
nu3atopa. CeHcopbl MOTYT 6blTb Pa3IMUYHbIX TUNOB:
« TepmoKaTanuTnyeckme (roproume rasbl);
+ onTuyeckme (ropioume rasbl, AUOKCUA yriepogaa);
+ 3NeKTpoXxmMMuyeckme (TOKCUYHbIe rasbl, BOJOPOL, KNCNOPOL);
+ MONYNpPOBOAHUKOBbIE (anKkaHbl, CyMMa YriieBOAOPOA0B, BOJOPOL, OKCUA Yriepoaa).
Mpy cMeHe ceHcopa M3MEHAITCA MEeTPOJIorMyeckme XxapakTepucTuku npubopa.
MosToMy 3ameHa CEHCOPOB BO3MOXHA TONIbKO Ha 3aBOAe-N3roToBuTesNle UKW B aBTOPU-
30BaHHOM CepPBUC-LIeHTPEe 1 AOMKHA CONPOBOXKAATLCA NpoLieAypor noBepku. [azoaHa-
nu3atopbl B ucnosHeHnn CM-9001-TK ana npumeHeHns B 30Hax Knacca 0 KOMIeKTyoTcA
NcKNoUunTeNnbHO ceHcopamm Tmna "CeHcoH-CI-3010-TK"

225 ] 0603HayeHne BbIBOLIOB
CeHcop T
. Vcc Tx
) CeHcopHbIN
o moay”b
© o
0 10 '
T llibipesble Gnd Rx
KOHTaKTbl
21,5 90°
BbiBog | HasHaueHue
Vcc +3,3B
o Gnd 3emna
Tx MNepepatumk UART
KoHHekTOp
CEHCOPHOTO Rx MpremHnk UART

mogyns

Puc.2. [abapmuHblil 4epmexx, pacnosnoxeHue U Ha3HavyeHue 8bi860008
2azoaHanuszamopa "CeHcoH-CM-9001"
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CeHCOpHbI MOAYNb 3alluLleH 3nekTpousonupytoleli obonoukon. OH peanusyet
BCe HeobxoAVMble NpoLeaypbl Kak A5 YyrpaBieHUs CeHCOPOM 11 06paboTKuy ero anek-
TPUYECKNX CUTHANOB, TaK M OJIA COMPAXKEHUA C BHelWHNM obopyaoBaHuem. [ns nog-
KJOUEeHNA K BHELWHeMY 0H60pYAOBaHUIO CEHCOPHbBIVM MOAY b OCHALLEH KOHHEKTOPOM,
UCKJTIOYAIOLLMM BO3MOXKHOCTb HEMPABUIIbHOTO NMOAKITIOYEHMS.

10. MOPAQOK PABOTDbI
la30aHanmM3aTop BKOYAETCA NPU Nojaye Ha Hero HanpsaxeHua nutaHua 3,3 B.
B 3aBMCMMOCTM OT TWMa CEHCOPa, BbIXOA Ha Pabounini M3MepuUTENbHbIN PeXnm
MOXeT 3aHATb oT 15 c 4o 10 MuH.

lazoaHanusatop "CeHcoH-CM-9001" nABnaeTcAa BCTpanMBaeMbiM MOZAYSbHbIM
YCTPOWCTBOM, AN1Ai MOSlyYeHUA pe3yNbTaToB U3MEPEHUN OH JONMXKeH ObITb NOAKIIO-
YeH K BHellHeMy YCTPOMCTBY No nocnepoBatenbHomy KaHany UART. B kauectse
TaKOro yCTPOWMCTBA MOXHO MCMOJIb30BaTb KOMMbKOTEP, MPOMbILIEHHbIN KOHTPON-
nep, rasoaHanutnyeckue cuctemol "CeHcoH" (MpunoxeHue A) unu nobole gpyrve
aHanornyHble ycTponCcTBa N0b0oro NnponssBoanTens.

O6ulaa cxema NOAKIYEHNA NPeLCTBNIeHa Ha puc.3. lpu NoagKnyeHnn Heob-
XOAVIMO MOMHUTb, YTO METPOJSIOrMYecKMe XapakTepUCTUKM ra3oaHanmsatopa obe-
CreymnBaloTCsA TONbKO NP cobnoaeHUn TpeboBaHUI K aneKTponuTaHuio (tabn.3):

Ta6bnuya 3. TpeboeaHus K 3nekmponumaduto A "CeHcoH-CM-9001"

Hanpsa)keHre anekTponntaHua: 3,3+0,1 B (gna ®NM - 3,5+0,1 B)

MNoTpebnsiemas aneKkTpuyeckas
MOLLHOCTb (3aBUCUT OT TUNA 1Bt
ceHcopa), He bornee

BpEMﬂ OTKNMKa Ha N3MeHeHne

100 MK

Harpysku, He 6ornee 00 mKkc

OTKNOHEeHVe BXOQHOTO

HanpsaKeHWA Nod Harpy3Kon, He 15 mB

6onee

Kabenb ons nogknioyeHns K [INHa He 6onee 15 cm,
WNCTOYHUKY NMUTaHUA ceuyeHue He meHee 0,2 Mm?

Pabota c npubopom peanusyerca no nocnefoBatenbHoOMy LMPOBOMY KaHany
UART. Ckopoctb obmeHa 9600 60g, dopmat nocbuiku npu obmeHe no COM-nopTy:
8 6uT, 6e3 KOHTponA yeTHocTH, 1 cton-6uT (8N1). IHPOPMaLMOHHBIN 06MeH BefpeTcA
komaHgamu B ASClI-kofe, NO3TOMY MOXXHO BOCMOJIb30BaTbCA NO6ON 4OCTYNHOMN Tep-
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+ Rx
UART-USB
rTx

LT

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

MUHaNbHOW MPOrpamMmmoN, Hanpumep, cBOGOAHO pacnpocTpaHAemas nporpamma
Terminal, foctynHa Ha caiTe https://sites.google.com/site/terminalbpp unn www.
senson.ru.

11. PABOTA C LUOPOBbIM MHTEPOENCOM

O6wume cBegeHUs O cUCTeMe KOMaHg
B rasoaHanmnsaTtopax "CeHCOH" ncnonb3yeTca YHUPULMPOBAHHAA CUCTEMA KOMAHA,.
OO6wmni BUA KOMaHOAHOW NOCbINIKN
@InstrName_ <Arg1>, ...,<ArgN> CR LF
roe @ — npedukc;
InstrName — umAa KomaHabl (4 cumBona);
_ —3Hak npobena;
<Arg1>, ...,<ArgN> — BO3MOXHble aprymeHTbl KOMaHAbl;
CRun LF - noctdukc, aBa cumaona ("Bo3BpaT KapeTku" n "nepesop CTpokun",
0xD n OxA B wecTHaguaTepuyHom cncreme cuncnenms, 13 n 10 — B gecatnu-
HOW).
Mpedunkc n noctdmkc obpamnaT nobyo komaHay. Ana ynobctBa Mbl Gyaem
3anucbiBaTb cumBonbl noctdukca CR LF Kak #013#010 (Kak B pAae TepMUHaNbHbIX
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nporpamm, B Tom uncne Terminal). Hanprumep, KomaHaa uTeHMA JaHHbIX 3aMUCbIBa-
eTca Kak @RRDT#013#010.

B kKauecTBe gecATMYHOro pasgenutensd UCNonb3yeTca Touka. Bce m3amepeHHble
3HAYeHUA U BBOAMMbIE YNCIIOBbIE MapamMeTpbl 3anncbiBaloTcA B popmate ¢ Gukcu-
POBAHHOW TOUKOMN.

MepBbIl apryMeHT OTAENEH OT MMEHM KOMaHZAbl Mpo6enom, Bce nocnegyouine —
3anATon, 6e3 npobena.

KomaHpabl fenAaTtca Ha KOMaHbl UTeHWA, 3anncu 1 KoOMaHAabl-npouenypbl (Kanu-
6poBkKa). 1na paboTbl ¢ razoaHannsatopom "CeHcoH-CM-9001" fOCTaTOUYHO TONBKO
KOMaH[ uTeHuA. KomaHabl YTeHMA Cny»aT AnA NofyyYeHUA N3MEPEHHbIX 3HaYEeHUN
KOHLIeHTpaLun, a TakXe 4NA CYMTbIBaHMA HEOOX0OAUMbIX NapaMeTpoB nprbopa.

KoMaHabl 3anucy U KanuobpoBKU NpeaHasHauyeHbl ONs 3aBOACKON HACTPOWKM
npubopa. MogpobHee 06 3TX Npoueaypax, a TakKe o nofkoveHumn M K Komnbio-
Tepy cm. [TpunoxeHne b.

MonyuyeHue nsmepeHHbIX 3HaYEHUI KOHLeHTpaLuu

[nA uTeHWin 3HaYeHNA KOHUEeHTpaunm cnyxut komaHga @RRDT#013#010.

YcTponcTBO OTBeYaeT Ha Hee KomaHon @RADT y, rae y - usmepeHHoe 3HayeHune
KOHLEeHTpauunm.

Ona ypo6ctBa paboTbl B COCTaBe ra3oaHanuMTUUYeCcKUX CUCeM MpefycMoTpeHa
komaHga @RRDI#013#010, oTBeT Ha KOTOPYK COAEPXUT cpa3sy Tpu napameTpa -
3aBOACKOM HOMep rasoaHanmsatopa (IS), nsmepeHHoe 3HaueHMe KOHLEHTpauum
(DT) n To e 3HauyeHue, Npeobpa3oBaHHOE A/s ApariBepa KaHana "TokoBas netns
4-20 mA" (DI). OTBeT Ha KomaHay @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 U3MEPEHA razoaHannsaTopa,
yKasaHHble B nacnopte. KoHueHTpauusa C, 1 Bbiwe cooTBeTcTByeT 20 MA, C 1 HIxXe
-4 MA.

YteHue cnyeb6HbIX NnapaMeTpoB

Momnmo KoHLeHTpaumun, razoaHannsatop "CeHcoH-C[-9001" no3BonAaeT cuntaTb
pAg cnyXebHbIx NapameTpoB (Tabn.4).

Buumanue! [Ipu pabome no yugposomy uHmepgpelicy He OTnNpaBANTe KOMaHAbl
yalye, yem pas B 1 c. B cyiyyae HEMPOXOXKAEHUA KOMaH/bl MOBTOPUTE €€ OTNPABKY
yepes 1 c.
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Ta6bnuya 4. lMapamempei A "CeHcoH-CM-9001", 3anucaHHble npu npou3goocmae U Kaaubposke

MapameTp

KomaHpa uteHuns

Mpumep oTBeTa

KOA npeanpuAaATnA-n3rotoBnTenAa

@RRIM#013#010

@RAIM Senson

n3mepeHmus

CepuiiHbI HOMep @RRIS#013#010 @RAIS 17300001
[laTa nsrotosneHuns no.
(neHb:mecaL:ron) @RRDS#013#010 @RADS 20:09:17
[aTta KannbpoBKM NI 3aMeHbl @RRCD#013#010 @RACD 21:09:17
PernctpaunoHHbin Homep CAS @RRCA#013#010 @RACA 74-82-8
onpenenAaeMoro KOMMoHeHTa

Tvn ceHcopa @RRKS#013#010 @RAKS OptoDyn
EanHvua namepeHusn @RRUT#013#010 @RAUT percentV
BepxHun npegen wkanbl

VaMepenns @RRCH#013#010 @RACH 5
HwkHl npepen wian! @RRCL#013#010 | @RACL 0

B cnyyae ownbKy ycTponCcTBO BbIAACT KOMaHAy oWwnbKy Bnaa
@ERzz, roe zz - koA own6GKM.

OTBeT Ha HeBepPHYI KOMaHAy nnv npu obpalleHnn K HecyLlecTByloWweMy napa-

meTpy - @ERxx 17, rae xx — 3-i1 1 4- CUMBObI UMEHU KOMaHAbl.
OTBeT Ha owwnbKy BBOZA Napona And 3anucy napameTpos - @EPWR.




m Fazoananusartop "CeHcoH-CM-9001"

12. YCTAHOBKA TrA30OAHAJINU3ATOPA

Bbi6op mecTa ycTaHOBKM

MecTo ycTaHoBKM A BbIGMPAOT B 3aBUCMOCTH OT:

+ TWNarasa;

+ BO3MOXHOIO MecCTa YTeUKM 1 CKOMSIEHUA rasa, cneyndurKkn HanpaBneHna LBYKEHUA
BO3[YLUHbIX MOTOKOB;

+ yno6cTBa MOHTaXa 1 06cnyxrnBaHua npubopa.

[a30aHanM3aTopbl MOHTUPYIOT BOMM3M 30HbI BO3MOXKHOTFO ra30BblAeIEHUS.
BbicoTa ycTaHOBKM npubopa 3aBucUT OT Gr3MYeCKNX CBOMCTB ra3oB 1 XapakTepa
paboTbl nepcoHana. lasbl TAXenee BO3Ayxa (Hanpumep, YrNeKUCblid ra3 (COZ),
nponan (CH,), xnop (CIZ) n ap.) 6yayT ckannuBaTbCa 6nuvke K nony. ina Hux A
yCTaHaB/IMBAIOT Ha BbICOTe He 6ornee 1,5 m oT nona. bonee nérkue rasnl (Hanpumep,
BOAOpPOA (Hz), MeTaH (CH4) n ap.) 6yayT nogHMmaTbca BBepX. Onsa Hux TA HyXHO
MOHTMPOBATb B BEPXHEN YaCTM NoMelleHunsa. [1nA ra3oB, NIOTHOCTb KOTOPbIX 6/111M3Ka
K BO34yxy (Hanpumep, yrapHbin ra3 CO), mecto pacnonoxeHusa A onpegenaeTca
Hanpas/ieHneM NOTOKOB BO3AyXxa. [11A KOHTpoNA TOKCMYHbIX ra3oB A pacnonaratot
Ha YpOBHe OpraHoB AbIXaHUA YeNloBeKa: ANA CMAALlero B onepatopHom — 150 cm,
B OCTaJIbHbIX NomeleHmnax — 180 cm.

CnepyeT MUHMMM3NPOBATb 3afepPXKKy pPacnpoCTpaHeHMA ra3oBbIX MpuUMecen
OT UCTOYHMKA [0 rasoaHanuizatopa. [na 3Toro Heo6xoAUMO YuuTbIBATb Crieuu-
bVKy OBVMKEHUA BO3AYLIHbIX MOTOKOB B KOHKPETHOM momeleHuu. MpuHygutens-
HafA BEHTUNIALNA UM CUCTEMA KOHAMLVUOHUPOBAHMA BO34YyXa NOMHOCTbIO MEHAIOT
eCcTeCTBEHHOE HanpaBJ/ieHVe NOTOKOB 1, CieAoBaTeNIbHO, ONTMMalbHble MecTa pac-
MOJIOXKEeHUA ra3oaHanmn3aTopos. Mpu NOCTOAHHO paboTalollell BbITAXHON BEHTU-
nauyuu, opmMupyroLen Bo3ayLWHble NOTOKM CO CKOpocTbio 6onee 0,1 M/c, BO3ayX
C NpuMecAmMM ByeT nepemMellaTbCa K MeCTy BbITAXKM MO KpaTyanwemy pacctos-
HUIO OT TOYKU YTEYKN, HE3aBMCUMO OT NIIOTHOCTM rasa.

Mpu moHTaxe ' A HeO6XOAUMO YUUTBIBATL €0 AOCTYMHOCTb AJ1A TEXHUYECKOTo 00Cy-
XKMBAHWA 1 NepPUOJNYECKON NOBEPKM.

BuumaHue! lpasunvHoe pasmeuwjeHue 2a30aHaAIU3AMopa — 3aso2 e2o 3ppekmus-
Holi pabomoi!
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13. BO3MOHbIE HEMCITPABHOCTU U CNOCOBbI X YCTPAHEHUA

Fa3oaHanmzatop "CeHCOH" — BbICOKOHAAEeXHbIV npubop. Mpur Hagnexatlem cobnogeHmm
npaBwi 3KCIyaTaLum, TPAHCMOPTUPOBKM 1 XPaHEHUA HENCNPABHOCTN MaslOBEPOATHbI.
Ecnn e OTKa3 mpou3oLles, OH C MaKCUMANIbHON BEPOATHOCTbIO OOYC/OBJIEH OLHOM
13 OBYX MPUUYMH: HapYyLLIEHVEM 3M1IEKTPUYECKMX KOHTAKTOB B Pa3beMHbIX COeVHEHNAX
1 BbIXOZOM U3 CTPOA YYBCTBMTENbHbIX 3IEMEHTOB. B nepBOM cilyyae ¢ HeMCNPaBHOCTbIO
MO>eT CrpaBUTbCA NOJIb30BaTesb, BO BCEX OCTaJIbHbIX — HEOOXOANMO BMELIATeNIbCTBO

CepBUCHDbIX Cﬂy>K6.

Ob6pallaem BHUMaHMe, 4To razoaHanunsatop "CeHcoH-CM-9001" aBnaeTca Hepas-
60pHbIM A5 Nofb3oBaTena Nprbopom. No3ToMy Npu BOZHMKHOBEHWM HEUCNPABHOCTH,
ybenmBLIMCh, YTO NPobyieMa He B HEBEPHOM MOAKMOYEHUN K BHELLIHUM YCTPONCTBAM,

obpalianTecs B cnyx0y cepaucal

Ta6nuya 5. Cnocobbl 10Kanu3ayuu HEKOMOopbIX 803MOXKHbIX HeUCNpasHocmel

HeucnpaBHOCTb

Cnocob ycTpaHeHus

Mprbop He oTBEYAET HW Ha OfHY 13
KomaHp no undpoBomy nHTepdericy

1. MpoBepbTe NONAPHOCTb
nogKoUYeHUsi Kabens aneKkTponuTaHus
1 npoBoaos Tx, Rx

2. [MpoBepbTe NPaBUIbHOCTb HAaCTPOEK
B KOMMbloTepe (BbIGOP 1 NOAKIIOYEHNE
COM-nopTa, Hannume pgpaneepa
npeobpaszosatena UART-USB un ap.)

Mpunbop oTBEYAET Ha KOMaHAbl YTEHUS
cny»e6HbIX MapameTpoB, HO He BbiJaeT
KOPPEKTHbIN OTBET Ha KOMaHAy 3anpoca
KOHUeHTpauun @RRDT

lpoBepbTe, He HepyLIEeHO nn
coefjMHeHMe ceHcopa C CEHCOPHbIM
Mogynem.

Mpunbop BblAAET 3aBELOMO HEBEPHbIE
3HAYEHUA KOHLEHTpaumm

MpoBepbTe NCNPaBHOCTb ra30BOrO TPAKTa,
a TaKXe NPOHULIREMOCTb 3aLLUTHbBIX
bunbTPOoB (ecnu ecTb). A npoBepkm
CHMMUTE BCe 3aLLMTHbIe UILTPbI 1
nogante NMIC ¢ noMoLLbto ra30BoOM Kamepbl
HernocpefCTBEHHO Ha ra30aHanmM3aTop, Kak
3TO M3noXeHo B MeTofuke NoBepKu

B cniyyae HEBO3MOMKHOCTY JIOKanM30BaTh U YCTPaHWUTb HemcnpasHocTb, OBPALLLAN-
TECb B CEPBVICHYIO CJTY?KBY npeanpuATrA-U3roToBUTENA U B aBTOPU30BAHHbIN Cep-

BUCHbBIN LieHTp!
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14. MPABUJ1A TPAHCINMOPTUPOBAHUA N XPAHEHUA

TpaHCcNOpTMpPOBaHME YMaKOBaHHbIX ra30aHanM3aToOpPOB MOXET MNpPOU3BOAUTLCA
BCEMM BuAaMM TpaHCMopTa 0e3 orpaHuYeHns PacCTOAHUS, CKOPOCTM U BbICOThI.
YcnoBuA TPaHCNOPTMPOBAHUA B 4YacTW BO3AENCTBUA KAMMaTUYeCKux ¢paKkTopoB
OOMXKHbI cooTBeTCTBOBaTb pa3aeny 10 ycnosuam 3 FTOCT 15150-69.

MNpn NnepeBo3Ke OTKPbITHIM TPAHCMOPTOM ra3oaHann3aTopbl B yNakoBKe [OMKHbI
6bITb 3aLUMLLEHbI OT BO3AENCTBUA aTMOCPEPHbIX OCAAKOB.

Mpwv TpaHCNOPTUPOBAHUN [OMKHbI COOMOAATLCA NPaBUia NepeBO30K, AeNCTBY-
foLLMe Ha TpaHCNopTe COOTBETCTBYOLLEro BMAa.

YcnoBua xpaHeHuA razoaHanmnsaTopa AOSIKHbl COOTBETCTBOBATb YC/IOBUAM Xpa-
HEHMA B 3aKPbITbIX HeoTannuBaemblx nomeweHusax (TOCT 15150-69, pasgen 10,
YyCNI0BUA XpaHeHus 3).

B okpyxalouwem BO3ayxe He [OOKHO CofeprkaTbCA KOPPO3MOHHO-aKTUMBHbIX
rasoB 1 NapoB.

B 3MMHee BpemMsA BCKPbITUE TPAHCMOPTHbIX ALNKOB AOSI)KHO MPOU3BOANTLCA
TONIbKO MOC/e UX BblIAEPKKN B TeYeHMe 2 4 B CyXOM OTarnjvBaemMoM nometie-
HUWN.

15. KOMIMJIEKT MOCTABKU
1. Ta3oaHann3aTop;
2.Nacnopr;
3. PykoBoaCTBO Mo 3KCnyaTaumuu;
4. MapKMpOoBOYHasA 3TUKETKa C CEPUNHbIM HOMEPOM;
5. lononHuTeNbHble NPUHAANEXHOCTM (MO BbIOOPY 3aKa3umKa):
5.1. [loBepoyHada HacagKa-aganTep;
5.2. MynbT Kanubposku MK-01;
5.3. MNpeobpazosatenb uHtepoeiica UART-USB gna caAzm ¢ K;
5.4. bapbep uckpobesonacHocTn bA-Exia-130-24.
MpumeuaHme: Mo KenaHuIo 3aKaszumka KOMMIEKT 3aKa3a MOXET OblTb U3MEHEH U
[OMOJHEH.

16. TAPAHTUU NPEANPUNATUNA-U3TOTOBUTENA
MpeanpuATMe-U3roToBUTENb FapaHTUPyeT COOTBETCTBME CTaLMOHApPHOro raso-
aHanu3atopa "CeHcoH" TpeboBaHMAM TexHUYeckux ycnosui TY 26.51.53-002-
17182181-2017.

MpeanpusaTne-n3roToBUTENb rapaHTupyeT paboTty FA npu cobnogeHnmn ycnosumn
3KCNyaTauum noTpedbunTenem, a TakKe yCJI0OBUN TPAaHCMOPTUPOBaHUSA U XPAHEHUS.
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Cpok cnyx6bl TA npu cobniofeHnn N3N0KEeHHbIX B HACTOALLEM JOKYMEHTE npa-
BUJ 3KCMNyaTaLuum, TPAHCMOPTUPOBAHUA 1 XPaHEHNUSA, @ TaKXe Npu CBOEBPEMEH-
HOWN 3aMeHe ra3oBblX CEHCOPOB 1 PAaCXOAHbIX MaTepuanos cocTaBnseT 10 neT.

B nacnopTe yKa3aH OpMEHTMPOBOYHbBIN CPOK CJIy>KObl ra30BOro ceHcopa. Heob-
XOAMMOCTb 3aMeHbl CEHCOpa OonpeaendeTca NpPU oyepefHON NpoBepKe paboTo-
CNOCOGHOCTY AU NPU NOBEPKE.

[apaHTUIAHBIN CPOK cyK0bl FA (B TOM UKC/ie CEHCOPOB) COCTaBAsAET 12 mecsueB
CO AHA NpoJaxu.

lapaHTUMHbBIN CPpOK XxpaHeHUA A — 9 mecALEB C MOMEHTa N3rOTOBMIEHMA.

B TeueHve rapaHTMNHOro cpoka npepnpuaTMe-u3roToBuUTenb o06A3yetca bes-
BO3Me3[1HO YCTPaHATb BblABNEHHble fedeKTbl UM 3aMeHATb Bbillejwme U3 CTposn
yactn nnbo Becb NprbOpP, eCIM OH He MOXKeT OblTb UCMpPaBieH Ha NPeanpPUATUN-
nsrotosuTene. MNocne 3aBeplleHNA rapaHTUNHOIO Neproga NpeanpuATMe-n3roTo-
BUTeNb obecneymBaeT NOCTrapaHTUNHOE CEPBUCHOE 06CYyXUBaHNe.

lapaHTUIHble 06A3aTeNbCTBa NPeKpaLlalTCca:

« Npu OOHaPY>KEHUM MeXaHNYEeCKNX NOBPEXAEeHUI Nprnbopa,
+ NPV HaNUuMM BOAbI, FPA3UN, MOCTOPOHHUX NPEAMETOB Y HAaCEKOMbIX BHYTPU KOp-

nyca A,

« NPV U3MEHEHUU KOHCTPYKuunM A M HECAHKUMOHMPOBAHHOM W3MEHEHUU Ha-

CTpoekK;

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

LOMYCTUMO BbICOKUX KOHLEHTPaLMM aKTUBHbIX Fa30B.

BoccTaHoBneHMe yTepaHHOro nacnopta Ha A 1 OTMeTOK MOBEpPKU NPOBOAUTCA
3a AONONHUTENbHYIO NNaTy.

MpeanpuAaTne-n3roTtoBuUTENb

000 "HNNUT"

Appec: Poccua, 123592, r. MockBa, 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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NPUNOXEHUE b.
KAJINBPOBKA TA30AHAJIN3ATOPOB "CEHCOH"

PekomeHpyeTcAa neproguyeckn (B 3aBUCMMOCTU OT KOHKPETHbIX YC/IOBUIA PaboTbl)
B VIHTEPBaJie MeXay NoBepKamy MPOU3BOAMTb MPOBEPKY paboTtocnocobHocT A nyTem
Mofauy Ha CEHCOp ra3oBOW CMEeCK C KOHLEHTpauuen rasa B npefenax yKa3aHHOro
B MAcnopTe Anarna3oHa N3mMepeHus.

b1. NTOAKJTIOYMEHUE K KOMIbIOTEPY. CACTEMA KOMAH/[,

Bbnarogapa mopynbHOW apxuTeKkType, Npu Kanubposke razoaHanusatopos "CeHcoH"
[l0CTaTO4YHO paboTaTb TONbKO C UHTENNEKTyasbHbIMY CEHCOPHbIMU Mogynamu (MCM),
npepcTaBnsoWwmmm coboli raszoaHanmsatop "CeHcoH-CM-9001". MeTponoruyeckue
XapakTepUCTKK onpegensattca nmeHHo ICM. Bo3MoXKHO ABa BapuaHTa KannbpoBKu
NCM - B cocTaBe npubopa (cuctembl) U oTaenbHo. OQHAKO pasnnumnsa 3akovaroTcs
TOJIbKO B CMOCO6E NOAKIIIUYEHMSA K KOMMbIOTEPY.

NCM coeaumHsaoTCcA ¢ KOMMbloTepoM Yepe3 nocsegoBaTenbHbin nopt UART (COM-
nopT). InA peanv3auum JaHHOTO PeX1Ma B COBPEMEHHbIX KOMMbIOTEpPaX yaobHee BCero
BOCNOJIb30BaTbCA CTaHAAPTHbIMK nepexofHnkamu UART-USB.

B rasoaHanmsatopax M rasoaHanmTyeckmx crctemax 6e3 BHellHero KaHana RS-485
("CeHcoH-CB-5021", "CeHcoH-CB-5022") Heobxoammo n3sneyb CM 13 nprbopa, oTkpy-
TUB 3aWNTHYO KpblwKy. ICM gomKkeH MOAKMYaTbCA K KOMMbIOTEPY Yepes nepexos-

-
0000 Tx

¢ TX@
O

n +3,3B 7 Rx
00000+ UART-USB ]
O © e Gnd—A\Z "6 Tx
- + 000 Rx

Puc.b1. [TookntodeHue UHMesIeKmyasbHbIX CeHCOPHbIX MOOysiell K KoMNbiomepy



MpunoxeHue b. Kannbposka razoaHanusaTopa m

HuK USB-UART, Kak nokasaHo Ha puc.b1. Ha ICM Heobxofgnmo nopatb HanpsiKeHue
3,3 B. Mbl pekomeHgyem nutatb ICM OT OTAENBbHOIO MCTOYHMKA /1EKTPONUTAHNUA.
Ona poctukeHns TpebyembiX METPOSIONMUYECKUX XapaKTepucTuK npu Kanmbposke
OH foJKeH 06nagaTb BpEMEHEM OTK/IMKA Ha HanpsiXKeHune nof Harpy3kowm He 6onee
100 MKC 1 06ecrneunBaTb OTKIIOHEHWE BXOAHOIO HaNpPsi>KeHWsA Mo Harpy3Kom He 6onee
15 mMB. ICM Heo6x0oaMMo MOAKIoUaTh K BHELIHEMY UCTOUYHMKY Kabesriem ceyeHrem He
MeHee 0,2 MM? 1 AInHOM Ao 15 cm.

Ona KanmbpoBKK 1 HacTpokn MCM Mbl peKomMeHAyem BOCMO/b30BaTbCA Kanu-
6poBouHbIM nynbToMm [MK-01, noctaBnaembim MNponssogutenem.

[na mopenei ra3oaHan3aTopoB U ra3oaHaINTUYECKNX CUCTEM C Bbixodom RS-485
KannbpoBKy MOXKHO Mpoun3BoauTb Kak n3snekaa MCM 13 npmnbopa (onncaHo Bbiwe),
Tak 1 6e3 nssneyeHna NCM. [ina atoro Heobxoammo noaknountb A K KOMMbloTepy
no KaHany RS-485, Kak yka3aHo B npefblayLlmnx pasgenax gaHHoro PykoBoacTtea no
3KCnayaTaumm, UCnonb3ys Nbo AOCTYMNHbIA Ha pbiHKe nepexogHuk RS-485-USB
(MoxeT noctaBnAaTbCA MNpomnsBognTenem no 3anpocy Kak onuumsa).

Mpu niobom M3 ABYX onucaHHbIX cnocoboB nopgkmoveHus VCM ponxeH 6biTb
CBAI3aH C KOMMbIOTEPOM B pexume BupTyanbHoro COM-noprTa. [MapameTpbl NOAKII0-
yeHus: pexum 8 6ut, 1 cTton-6uT, 6e3 KoHTponA YyeTHocTh (8N1), ckopocTb obMeHa
9600 6uT/c. UHPopmaLmoHHbI obmeH ¢ MCM BepeTca komaHaamu B ASCll-koge,
No3TOMY A1 KaJIMGPOBKU MOXKHO BOCMOJIb30BaTbCA JIOOON AOCTYNHON TEPMUHAMb-
HOW Mporpammoi (Hanpumep, cBOOOAHO pacnpocTpaHsemas nporpamMmma Terminal,
JOCTynHa Ha canTe https://sites.google.com/site/terminalbpp unn www.senson.ru).

2. O6wpme cBefeHNA O cMcTeMe KOMaHg KannbpoBKN 11 KOHTPONA
B rasoaHanmzaTtopax "CeHcoH" ucnonb3yetca yHUPMLMPOBAHHAA CMCTEMA KOMaHA.
O6LwWNI BN KOMaHOHOW NOCbUIKA
@InstrName_ <Arg1>, ...,<ArgN> CR LF
roe @ — npedukc; InstrName — nms KomaHzbl (4 cumBona); _ — 3Hak npobena;
<Arg1>, ...,<ArgN> - BO3MOXHble aprymeHTbl KoMaHabl; CR n LF — nocTtduKc,
ABa cumBona ("Bo3Bpat KapeTku" 1 "nepesog ctpokm', 0xD 1 OxA B wecTHagLaTe-
puyHon cnucteme cuncnenus, 13 n 10 - B AeCATUYHON).

MpeduKc 1 NOCTPMKC 06pamAAIOT Nodyo KoMaHay. st ynobcTBa Mbl Oyaem 3anmcbiBaTb
cumBonibl noctdmrca CR LF kak #013#010 (kak B pAze TepMUHAMbHbBIX MPOrpamm, B TOM Ynicne
Terminal). Hanprmep, KomaHaa UTeHVA AaHHbIX 3anucbiBaeTca kak @RRDT#013#010.

B KauecTBe gecATMUHOro pasgenuTensa UCNonb3yeTca Touka. Bce n3mepeHHble 3HaueHuA
1 BBOAMMbIE UYMCSIOBbIE MapaMeTpbl 3anucbiBaoTcs B dopmaTe C GUKCMPOBAHHONM TOUKOM.
lNepBbil aprymMeHT oTAeNEeH OT UMEHM KOMaHAbl Npobenom, Bce nocseayoLme — 3anaToi, 6e3
npobena.
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Buabl nmeH KOMaHg,
KomaHzbl 1enaTca Ha KOMaHZbl YTeHMA, 3an1cK 1 KOMaHAabI-NpoLieaypbl (KanmbpoBka).
[na yTeHnA AaHHbIX NCMONb3yOTCA KoMaHab! Braa @RRxx#013#010, rge xx — uma 3anpa-

LUMBaEeMOro napameTpa (HanpumMep, A 3anpoca KOHLEHTPaum Kcnosnb3ayeTca napametp DT).

YcTponcTBO oTBevaeT KoMaHaom @RAxx <Arg1>, ...,<ArgN>,
rae <Arg1>, ...,<ArgN> — 3anpoLleHHble MapameTpbl (MX MOXET OblTb HECKONBbKO).
Hanpumep, otBeT Ha 3anpoc KoHueHTpaumm @RRDT#013#010: @RADT 2.35
Ona 3anucm napameTpoB Npu KannbpoBKe NCNOMb3YTCA KOMaHAbl BUAa
@WCxx <PwC><Arg1>,[<Arg2>,<Arg2>...]#013#010,
roe PwC - KannbpoBOYHbI Naposb (coobuiaeTca NponsBoAUTENEM).
B cnyuae ycnewHowm 3anmucmn ycTponCTBO OTBEYaeT KOMaHAoM
@RAxx <Arg1>,[<Arg2>,<Arg2>...].

Mpumep. 3anucb BepxHero npeaena namepenuin (5% o6. gona), naponb 0000
@WCCH 0000,5#013#010
OTBeT @RACH 5.
MpoBeprTb 3HAUEHME 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 — ums napameTpa (MoXKeT OT/IMYaTbCA OT XX).

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

nocel1lame o0Ho8peMeHHO 08e KOMAHObI! He oTnpaBnaAiiTe KOMaHbl Yalle, Yem pa3 B
1 ¢. B cylyyae HenpoxoxaeHUs KomMaHabl MOBTOPUTe ee OTNPaBKy yepes 1 c. omHuTe,
YTO YMCIO LMKIOB 3anucu/yaasnieHns B SHEProHe3aBMCUMY0 NamMATb OrpaHUYeHo!

3.

YcTtaHOBKa coeguHeHunsa

MNopkntounte TA nnu Tonbko MCM, Kak onucaHo B n.1. MNpepBaputenbHo ybenun-
TeCb B TOM, UTO Ha KOMMblOTepe yCTaHOBNEHbl HeobxoauMblie panBepbl nepe-
xopgHuKa RS-485-USB (nnn UART-USB). OHn BXOZAT B KOMNIEKT MOCTaBKN nepe-
XOLHWUKOB 1 BCerpga AOCTYMHbI Ha CaliTe UX NPOU3BOAUTENEN;
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=4 LenIeTuep YETpoRcTS 3 __;_,EI_ﬁ_I

|| Kowcoms O Bun Crpasca |
rrmEaem a=na |
B Jzh OVD 1 CO-ROM JAcoBosl ;l

% J Guardant dongles

5 IDE ATA/ATAP] koHTRONNSpE!

#H SCS1 1 RAID KOHTPONNEDE

& User-mode block device

41 B Bugeoapanepel

B et [IICKOBLIE YCTDOWCTEA

& @), 3eyroete, BIAE0 W ITPoBSE YCTPOICTES
i InasaType:

- (CooacToa: XR21B1411 USE UART (COME X
KoMreaTep # ( ) _?J_‘
B G KOHTROMNEpt! YHABEPCANEH0N NMOCNE0BaTeMsHM WiHsl LISB Oguwe Port Settings !npenaap | Coememie |
& MorsaTopet
57 Mottt M yramsmoupe yoTpOicTEA
-, ropru comaLP) C— &
' XR21B1411 USB UART (COMS8)
¥ NocnepoeaTensrslt nopT (COMI) Databits: [3 |
+ S8 Moousccoos!
| Pasity: |Mone -
‘ Mpogunu obcpyaneania I Swpbiss 1 =]
‘ Flow control: INune vl
i oK | OrHena I fMptmer
- | [+ FS-485 Advanced | Restore Detauts |
‘ ™ Wide Mode
| [ Low Latancy Moda 50000 | (bpsandless)
|

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

- onpepenute Homep COM-nopTa, COOTBETCTBYKOLWEro MOAKIOYEHHOMY Mnepe-
xoAHuUKy. Ha komnbtoTepax ¢ OC Windows Bocnonb3yinTecb AnA 3TOro BKIagKom
OncneTtyep yctponcTs (puc.b2);

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

+ 3anycTute TepMUHaNbHY MporpamMmMy (Hanprumep, CBOGOLHO pacrnpoCTpaHAemyio
nporpammy Terminal, focTynHa Ha caiite https://sites.google.com/site/terminalbpp
UV WWW.SENSON.rU ), NPOBEPUB MPaBUIbHOCTb HACTPOEK MNapaMeTpoB 0OMeHa;

+ MpoBepbTe YCTAHOBMEHHOE MOAKMIYeHNe, oTnpasnB KomaHay @RRO0#013#010.
Mpun6op gonxeH otBeTUTb @TEST-OK.
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4. O6wWuMe HACTPOIKN
Mepen Hauyanom KannbpoBKK NpoBepbTe 0bLme HacTponkm NCM.
Mpwu npon3BoacTBe 1 KannubpoBske B A 3anuncbiBaloTCA Criefyolne aHHble:

MapameTp KomaHpa uteHus
Kog npegnpuATnA-N3rotoBuTena @RRIM#013#010

CepuiiHbI HOMep @RRIS#013#010

[aTa nsrotoBneHmsn @RRDS#013#010
[aTta KannbpoBKM N 3aMeHbl @RRCD#013#010
5gi§gnp:£:21esmoro KOMMOHeHTa @RRCA#013#010
Tvn ceHcopa @RRKS#013#010
EanHuua namepenuna @RRUT#013#010

MNMocnenoBaTeNnbHO CUMTATE 3T 3HAUEHWA U CPaBHUTE KX C AAHHbIMU B MacrnopTe
npubopa. B cnyyae pacxokaeHus 3HaueHWIn 06paTMTeCh K NPou3BoguTenio!

b2. PEKOMEHAOALWW MO NPOBEAEHUIO KAJIUBPOBKN

1. ba3oBas npoueaypa KaNMOPOBKN YyBCTBUTENIBHOCTU MO NOBEPOYHbIM
ra3soBbiM cMecAM

EQvHCTBEHHDBIN cnocob npoBepKy NpPaBuibHOCTY GYHKUMOHMPOBaHMA TA — namepeHus
B Cpefe rasa U3BeCTHOM KOHLEeHTpaumn. na Kaxaoro rasa ncnosb3yeTca CBON UCTOYHUK
nosepoyHon rasoson cmecn (MIC). Takne M3mepeHUa JOMKHbI NPOU3BOAUTLCA B HOP-
MasbHbIX KNMMaTU4eckmx ycnosuax (temnepatypa 2015 °C, gasneHune 760+30 mm pT.CT,
BIaXHOCTb 60+5%) 1 Npun OTCYTCTBUM B aTMOCPepe KOHTponrpyembix ra3os. [epes Hava-
nom paboTbl [A BblAEPXKIMBAOT B HOPMaJibHbIX YCII0BUAX He MeHee 1 u. lNopagok npose-
[leHns1 KanmbpoBKy 3aBrcUT OT Tna MICM. CHauana paccMoTpum oOLLyto Ansi BCEX TUMOB
npouenypy Kanmbposku (6a3oByto npoLenypy), a 3atem — cneumdpryeckme 0Co6eHHOCTM
Kanmbposku Kaxgoro tina MCM.

IMI'C Ha ra3o4yBCTBUTESNbHbIN CEHCOP NOAAETCA Uepes CreumanbHyto HacaaKy — aganTep
ana nogaum raso.. Ee noctaBnaeT npegnpuatue-usrotosutenb M no 3akasy nonb3osa-
Teneli. [lonyckaeTca NprMeHeHne Apyrnx Hacaflok C 3aMKHYTbIM obbemom 1-10 cm® Hag
OTBEPCTUAMM CEHCOpPA, 0becneymBaloLWX ABVKEHME ra3a Mo KacaTenbHOW K BXOLHOMY
OTBEPCTMIO CeHcopa. Kak npaBuio, Takne HaCcagKku AOMKHbI MMETb LWTYLEep AN1A nojayun
MNIC 1 ogHO NN HeCKONbKO OTBEPCTUI ANA BbiXoda rasa.

KoHueHTpauuto MNIC kenatenbHo BblbupaTb B 1,25-1,5 pas3a 6onblie 3agaHHOro
rnopora KOHLEeHTpauuy s AaHHOro rasa 1 obbekTa (4ns aHanM3aTopoB KUCIopoda —
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PotameTp

lmbkunin Tpybonposog

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 HUKHero), Ho He MeHee 0,1 1 He 6onee 0,75 OT MakcMyMa
Arana3oHa n3mepeHus.

Mpexpge Bcero, 3aduKcmpyiite HauyanbHble (poHOBbIe) NoKazaHWA. OHY JONXKHbBI ObITb
HyneBbIMW (KpOMe KaHanoB noTpebneHus Kucnopopga). MNpn Heo6XoaMMOCTH, BOCMONb-
3yTeCb reHepaToOpPOM YMCTOro BO3AyXa.

Mocne nofaum ra3oBo CMeCu Ha NpeABapUTESIbHO BKITIOUYEHHbIN Nprbop AoXan-
TeCb CTabunusauny nokasaHui (He meHee 5 MuH). Pa3HrUa mMexay nacnopTHbIMU
3HaYeHUAMU KoHUeHTpaumu MNIC n nokasaHusmu A fonxHa 6bITb MeHbLLE OTHOCK-
TENbHOW NMOTPEeLHOCTY, yKa3aHHOoN B Tab.2 PykoBoACTBa No 3KchayaTauuu. B npo-
TVBHOM CJlyYyae Heo6XoANMO NMPOBECTU MOBTOPHYIO HACTPOIKY/KannbpoBsky lA.

Mocne npekpaleHna nogaum MIC Ha ceHCOp CHUMUTE ra3oBYI0 HacafKy 1 3apuk-
CMpyNTe BO3BPAT MNOKa3aHUM K HyneBbIM (GOHOBbIM) 3HaUYEHUAM.

Bonee nogpo6bHo ycnosua kannbposku, nctouHnkm MNIC n cnoco6sl nogaum MNrc
Ha YyBCTBUTENbHbIN 31EMEHT onucaHbl B MeToanke noBepKM rasoaHanvM3aTopos
"CeHcoH" (MMM 205-21-2017).
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PotameTp

Mm6knin Tpybonposog,

PerynsTop 3anopHbIN KpaH

[laBneHus

[a3o0Bas Hacagka

3anopHbI BEHTWU/b

MqgCl,

Tectnpyemoe
YCTPOWCTBO

Bbannon c NIrc

Pernctpupytouiee
YCTPOWCTBO

Puc.b4. CmeHO 0515 pabomel ¢ N0sIynpO8OOHUKOBbIMU 0aMYUKAMU

2. KannbpoBoUHble CTEHADI

[ns KanMbpoBKU peKOMEHAYEM MCMONb30BaTb CreLranbHble CTeHAbI.

CreHpg 1 (puc.b3) npegHasHaueH afs paboTbl C HEOMACHBIMU Fa3aMu, XMMUYECKINA
COCTaB U KOHLIEHTPaLUsi KOTOPbIX He TpebyeT NCNoNb30BaHWsA CMELMANbHbBIX BbITSXHbIX
YCTPOWCTB 1 3aWmnTHbIX cncteM. KoHueHTpauua Takux razos B MNIC Huke HKIP n Hke
pa3oBbix MAK gna pabounx 30H. CTeHA UCMONb3yeTca ANA KanubpoBKM MprbopoB
C 2NEKTPOXMMMNYECKMMM, TEPMOKATAIUTAYECKMU N ONTUYECKMU ceHcopamn. OCHOB-
Hble pabounie rasbl — C€o,,CO,CH,, C3H8, CH, O,.

CreHp 2 (pnc.b4) npepHasHaueH Ansa paboTbl C NONYNPOBOAHUKOBLIMU AaTUMKaAMU.

Pabouvie rasbi — H,, CO,CH,, CH,.

OH aHanoruyeH cteHay 1, 3a UCKNoYeHneM:

+  HaNMuMA CUCTEMbl YBNAXKHEHNA BO3AYXa;
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leHepaTop TM6KM TPY6ONPOBOA
ra3oBbIX

cmecen W 6 6

[a30Bas Hacagka
PerynﬂTop AaBneHunA

Tectnpyemoe
YCTPOWNCTBO

3anopHbI BEHTWIb

bannoH c Bo3gyxom

PerucTpuipytollee ycTponcTeo

N

Puc.b5. CmeHO 0115 pabomel C onAcHbIMU 2A3aMuU

« Kanubposka nposoautcs no asym MNIC — MrC1 v Mrc 2. Mrc3 ncnonb3yeTtca Afis KOH-

Tpons.

MIC yBnaHaTCA NocpeacTBOM 6apboTnpoBaHNs Yepes cocyh (CknsiHKa Opekcens)
C HacblWeHHbIM pacTopom conert (MgCl,, NaCl).

CreHp 3 (pvic.b5) npeaHa3HaueH gns paboTbl C onacHbIMK razamu. OH OPUEHTMPOBAH
Ha A ¢ aneKkTpoxMMmnyecknmm ceHcopamm. Paboume rasoi — HC, H.S, CIZ, NH3, SO, CH,0,
MepKanTaHbl.

B kauecTBe nctouHumka MNCncnonb3yeTca reHepaTop razoBbix cmecen "Mukporas-OM"
COBMECTHO C reHepaTopoM UYMCTOro Bo3ayxa NMbo ¢ GanfioHOM C YMCTbIM BO34YXOM.
Pabouee MecTo [ONMXKHO 6bITb 060PYAOBAHO BbITAXHBIM LIKAaPOM.
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3. Nopsapok 6a30Bo KAaNNOGPOBKMN
KannbpoBKy cnegyeT npov3BoAWTb MO ABYM 3HauyeHUsaM KoHueHTpauum MIC (C
C1 = CI'II'C1 n C2 = CI’]I’CZ’ I'Ipl/l'vleM CI’]I’C1 < CI'IFCZ'

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

nrc):

nrci

1. Kanubposame no MNIC1

Mogkniounte Nprnbop K nctouHnky MNIC1 (B ciyyae NonynpoBOAHVIKOBOrO CEHCOPa UK
ecnn B atmMocdepe nabopaTopun MOXKET cofepxaTbCA LieneBon ras). KoHueHTpauma
Mrc1 C1 He ponxHa npeBbiWwatb 1/3 OT HUXHEro nNpefena n3MepeHun ceHcopa.
Y6enutecb B cTabunbHOCTU MOKa3aHU nprubopa, nepuogmyeckn (He meHee 10 pas
NHTepBanom 5 ¢) nogasaa KomaHgy @RRDT#013#010. UCM BepHeT n3MepeHHYo KOH-
ueHTpaumnio KomaHgon @RADT <C>. Pa3bpoc 3HaueHUn KoHueHTpauumn C He JomKeH
OT/INYaTbCA 6onee YeM Ha NOrPeLIHOCTb U3MEPEHNA, yKa3aHHYo B Tabn.2 PykoBogcTBa
no 3KCnyaTauumm.

Korga 3HaueHuWs cTabunusmpyotca, nofante KOMaHay

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

Mpu KannbpoBKe MO HyNEBOW KOHLIEHTPaLUM LIeNIEBOTO ra3a nofante KOMaHay

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

MNpoBepbTe onpegenaemyto KOHUeHTpauuio komaHgon @RRDT#013#010. 3HaueHme KOH-
ueHTpaumm C He fomKkHO oTnnyatbca oT C1 6onblue Yem Ha NOrpeLHOCTb 3MepPeHHUs,
yKa3aHHyl1o B Tabn.2.

2. Kanubposamo no I1rc2

Mogkniounte nprnbop K mctouHuky MIC2. KoHueHTpauma MIC2 C2 ponxHa ObiTb He
MeHee 2/3 oT BepxHero npegesna usMmepeHuii ceHcopa.

Y6eautecb B CTabMNbHOCTM MOKasaHMin npubopa, neproanyeckn (He meHee 10 pas ¢
MHTepBanom 5 ¢) nogaaa KoMaHgy @RRDT#013#010. UCM BepHeT M3MepEeHHY KOH-
ueHTpauunio KomaHgon @RADT <C>. Pa3bpoc 3HaueHun KoHueHTpauumn C He JomKeH
OT/IYaTbCA Gonee YeM Ha MOrPELUHOCTb U3MEPEHNS, YKa3aHHY10 B Tabn.2 PykoBoacTBa
no 3KCnyaTauumu.

Korga 3HaueHWsA KOHLEHTpaUMn CTabunmnsnpyoTcs, nofanTe KoMaHay

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

MNpoBepbTe onpepensemyto KoHueHTpaunio komaHgon @RRDT#013#010. 3HaueHne KOH-
ueHTpauymm C He gOMKHO oTAMYaTbcA oT C2 Gonblue YeM Ha NOTrPeLHOCTb N3MEPEHNS,
yKa3aHHy1o B Tabn.2.

3. 3a0amb 2paHuybl WKanbl usmepeHus
HacTpoiika Heobxoarma ansa paboTbl uHTepdelica "TokoBas netna 4-20 mA".
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Komanpgon @WCCL <PwC>,<CL>#013#010 3anucaTb HW)KHeEe 3HauyeHue [manasoHa
N3MepPEeHNs KOHLEeHTpaLMm CL (cooTBeTcTBYET 4 MA).

Komangon @WCCH <PwC>,<CH>#013#010 3anucaTb BepxHee 3HauyeHue Arana3oHa
N3MepPEHNS KOHLEHTPaLm CH (cooTBeTcTBYET 20 MA).

4. lMposepums pabomy c HosbIMU Kanubposxkamu
MopanTe MNIC c nusBectHom koHueHTpaumen C (C1<C<C2).
N3mepbTe KoHLUeHTpauuto komaHzont @RRDT#013#010. Y6eanTecb, YTo M3MepeHHOe
3HaueHVe He OT/INYaeTCA OT NacnopTHOro 3HayeHus MIC 6onblue Yem Ha MOrPeLIHOCTb
n3MepeHun, ykazaHHyto B Tabn.2.
Ecnn kannbpoBka npoBoauTcA B cocTaBe npubopa, ybeautecb, uto cuna Toka |
B nHTepdence "TokoBaa netna 4-20 MA" COOTBETCTBYET 3HAUEHMIO, BbIUMCIAEMOMY
no dopmyne

1216 4 4 g,

Cc,—C

H L

Mo 3aBepLueHNN KanrMbpoBKU B paMKax npoueaypbl MOBEPKN YCTAaHOBUTE JaTy
noBepku komaHgon @WCCD <PwC>,<dd:mm:yy>#013#010,

roe dd — yncno, mm — mMecsu, yy — nocnegHue gese unopbl roga NnpoBefeHus
Kannbposku (Hanpumep, 22:08:17 - 22 aBrycta 2017 roga).

4. Cneundunyeckue ocobeHHocTU Kannbposku MCM pasnnyHbIX TUMOB
Mbl paccmoTpenu 6as3oBble MPUHUKUMBI KannbposBku, obwumne ans scex NCM.
OpHako nopaaok Kannéposkn MCM 3aBUCUT OT ero Tuna:
« nonynpoBogHukosbii MICM;
« anekTpoxmmmnyeckunin NCM;
+ TepMmoKaTanutunyeckunm NCM;
« ontuyecknnn (MIPEX nnu Dynament) NCM.
[lna KaXporo 13 HUX NpeaycMOTPeHa CBOA NpoLleaypa Kannbposku, B fobasne-
Hue K 6a30BOW.

Kann6poBka nonynpoBogHukoBbix UCM

1. OTKanubpynTe HarpeBaTesb CEHCOpa:

+  OTK/OUUTb HarpesaTesb kKomaHgon @WRWH 0#013#010 (WH = 0);

« onpefenuTb TeMnepaTypy OKpy»KatoLiel cpefibl B MecTe NpoBeAeHnsA Kannbpos-
K/ C MOMOLLbIO TepMOMeETpa € 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 KomaHao @CSRO<PwC>,<T>#013#010,
roe T — u3MepeHHasa TemnepaTypa okpyxatoulen cpegbl. Nprnbop BepHeT 3Haye-
HMe COMpPOTMBEHUA HarpeBaTesIbHOro 3fleMeHTa B /1ab0pPaTOPHbIX YCIIOBUAX
RO (Om) nocbinkon @RARO <R0O>. ConpoTtumsneHne RO JONXKHO HAaXOAUTbCA B UH-
Tepsasne oT 8 go 20 Om, B 3aBUCMMOCTM OT TuMna ceHcopa. Ecnn ectb comHeHuA
B TOM, UTO HarpeBaTesib OCTblJl, MOXKHO MOBTOPUTb KannbpoBKy yepe3 10-15 c.
3HaveHue RO B 3TOM clyyae fOMKHO 6bITb He 60Jible NpeablayLero;

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

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

2. BbinonHuTe 6a3oByto KannbpoBKY UYyBCTBUTENIbHOCTU MO MOBEPOYHbBIM Fa30BbIM

cmecAMm.

BaxHo:

Cpyrcy BOIKHA OTNIMYATBLCA OT 0.

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

KanubpoBska anektpoxummnuyeckux MICM

Mpu kannbposke snekTpoxummnuecknx NCM Hebxopgmmo 3afaTb [ABa OCHOBHbIX
napametpa — Ko3dPULUMNEHT ycuneHna TpaHCUMNEeLaHCHOTO yCUNNTENA U CMeLLeHre
Toukm 0.

1. Onpenenute He06XOAMMbIN KOIDOULMEHT yCUNeHuA.

B macnopTe KaXAoro 3neKTpoOXMMMUYECKOro CEeHCOpa YKa3blBaloT TOYHOCTb U3Me-
HeHua (pa3peweHune, resolution) R [ppm] w© uyyBCTBUTENbHOCTb (sensitivity)
S [MKA/ppm]. Boluncnute 3HayeHne ToKa, COOTBETCTBYIOLLErO eAuHKMLEe pa3peLleHmns
l, = RXS. 3TOT napameTp, yMHOXeHHbIN Ha KO3GOULMEHT ycuneHns Ky TpaHCcumne-
[aHCHOTO YyCMNUTENA, OMMKEH B 4 pa3a NpeBbIllaTb HanpaXeHne, COOTBETCTBYOLLEe
epgnHnye wkanbl AL ceHcopHoro mogyna (745 MkB).

KoadppuumeHT ycuneHnsa MoxHo onpeaenutb no opmyne K min = (2980 [mMKB] / (RxS).

B paHHOM dpopmyne B napameTpax R n S egnHMLbl U3MepeHUA KOHUeHTpauum (ea.)

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

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

2. BbinonHnTe HaCTPOWKY Ko3dduLmeHTa ycmneHmnsa BCTPOEHHOro TpaHCUMnegaHc-

Horo ycunutens. [ina storo:

« MpoBepbTe TeKyllee 3HauyeHuWe KodadoduUMeHTa ycuneHuda, MnojaB KoMaHZy
@RRRG#013#010. CeHcop BepHeT napameTp RG B KomaHae @RARG <RG>.
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3Tomy napameTpy COOTBETCTBYET KO3GOULNEHT yCuneHus:

3HaueHue RG

KoadouumeHT ycunenns, x10°

1

2,75

3,5

7

14

35

120

2
3
4
5
6
7

350

+ 3apaiiTte K0O3PpULMEHT ycruneHus Ky komaHgon @WCRG <PwC>,<RG>#013#010.

3. YcTaHOBUTE CMeLLeHne BHYTPEHHEro Hyns ycunutens. Heobxoanmo, utoObl BepxHUi
npefen AvanasoHa n3mMepeHns KoHueHTpauumn C_ He mpeBblwas AranasoHa WKasbl
ALIM. Mo ymonuaHuto, TOYKa BHYTPEHHEro HynA ycunutensa cootBeTcTByeT 50% Hanpsa-
eHua nutaHma UCM, T.e. VCC = 1,5 B. OgHako OHa MOXeT 6bITb CMeLLeHa [0 YPOBHEN
20%V _n67%V,_. Y6epautechb, 4TO NPV MaKCUMasbHOWM KOHLEHTpaL MK He npousonaert

npesblweHnsa wkanbl ALIM:

- nposepbTe, uto C XS X Ky x10%< 1,5 B (pa3amepHoOCTb C.. [ealnS[en/mkAl);

+ €C/IN 3TO COOTHOLLIEHNEe He BbINMONHAETCA, HEOOXOAUMO CMECTUTb TOUKY BHYTPEHHErO
HynA yCunuTens, BOCNosb3oBaBWwncb komaHaon @WCIZ <PwC>,<1Z >#013#010. Ecnn
3TOro He fOCTaTOUYHO, HEOOXOAMMO CHU3UTb KOIPOULIMEHT yCneHus Ky.

4. BbinonHuTb 6a30BYI0 KanOPOBKY YyBCTBUTENIbHOCTM MO NMOBEPOYHbIM ra30BbIM CMECAM.

3HayeHwue IZ

CmeLleHne HanpsXeHNA BHYTPEeHHero
HYNA yCUNNTENA OTHOCUTESIbHO
Hanpsa)keHnA nutaHuA (Vcc = 3 B)

1 (o ymonuaHuio)

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 3NE€MEHT (TepMOKaTaNIMTUYECKUI CEHCOP).
C nomoLpblo omMmmeTpa ybeamTecb, UTo 3HAUYEHUs COMPOTUBIIEHNA OMOPHOIO U M3Me-
PUTENIbHOTO 3/IEMEHTOB CEHCOPA B XONOAHOM COCTOSIHMM He pasfinyatotcst 6onee yem
Ha 10% u HaxopATca B guanasoHe 8-15 Om. B ctaHpapTHOM Kopnyce TepMoKaTtanu-
TMYECKOro CEeHCOpa BbIBOAbI OMOPHOrO M M3MEPUTENbHOFO 3/IEMEHTA PACMOSIOXKEHDI
CornacHo cxeme (BMA CO CTOPOHbI BbIBOAOB):

OnopHbIii M3meputenbHbii
N1eMEHT 3N1EeMEHT

N

2. BoinonHuTe 6a30Byto KannbposKy yyBcTBUTENIbHOCTY Mo MIC.

Kann6poska ontuyeckux UICM

1. Bkntounte CEHCOpHbI MOAY/b U BbIAEPKNTE €ro BO BKJIIOYEHHOM COCTOSHUUN He
MeHee 10 MUH.

2. BoinonHuTe 6a30Byto KannbposKy yyBcTBUTENIbHOCTY Mo MIC.



