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HacTosiiee pykoBOACTBO COAEPXUT HEOOXOAMMbIE CBEAEHUS WU peKOMeHAauuWn ANsi NpaBUIbHOW
akcnnyaTaumm rasoaHanusatopa [JAl-510 u kpaTkoe onuncanue npubopa.

lFasoaHanuzatop [AAl-510 coorBeTcTByeT TpeboBaHUSM CTaHAAPTOB:

FOCT 13320-81 MasoaHanua3aTopbl MPOMbILWIEHHbIE aBTOMaTU4Yeckmne. ObLmMe TEXHUYECKNE
yCrnoBus.;

FOCT P 50759-95 AHanu3aTopsbl ra3oB Ans KOHTPO/S TPAHCMOPTHBIX M MPOMbILWEHHbBIX BbIBPOCOB.
ObLwme TexHn4ecKne ycnosums.

PyKoBOACTBO pacnpOCTpaHseTcs Ha rasoaHanusatopsl OAM-510.

1 OcHoBHbIE cBeaeHus

HavmeHoBaHve v3penus lrasoaHanuzatop OAM-510 JIMAP. 413411.001 ( ) € u3amMeHeHunem 1

3aBOACKON HOMep

M3rotoBuTenNb: 000 «[uTaHras»

Anpec narotoButensi:  Poccusi, 603152 HuxHuii Hoeropog, yn. JlapuHa 9a
Homep CU B I'ocpeectpe28679-05

Oexnapaums o cootBetctBum TC ADCEN RU [-RU.PA09.B.80336/25

2 CBeaeHuns 0 npueMke

lrasoaHanuzartop JAIr-510 cootsetcrByeT JIMAP.413411.001TY € uaMeHeHneM 1 n NpusHaH rogHbIM K
aKCNyaTaumm.

[ata Bbinycka

WcnonHutenb

YnakoBKy npoussen

HadvanbHWK Npon3BoACTBa

noanuchb paclwmdpoBKa noanucy aata

M.MM.

la30aHanu3aTop NpoLien NepBUYHYO NMOBEPKY COracHO METOAMKE MOBEPKW, NPUBEAEHHON B
NPUIOXeHNM K P, 1 Npu3HaH rogHbIM K 3KCryaTaumu.

lNoBepka BbINOMHEHA

noanuchb pacwmdpoBKka NoanucK aata



3 OnucaHue u pabora rasoaHanm3sarTopa
3.1 Ha3HaueHue

3.1.1 Ta3zoaHanusatop AAIr-510 npegHasHayveH gns:

- U3MepeHus cogepxanusa kucrnopoga (02), okempa yrnepoga (CO), okenpga asota (NO),
avokenga asota (NO2), cepHuctoro aHrma- puaa (S02), ceposogopoga (H2S) u yrnesogopoaos (no
METaHy WM NPoMnaHy) B OTXOASALMX ra3ax TOMJIMBOOKUIaloWMX YCTaHOBOK;

- U3MEpeHMs TemMnepaTypbl ra30BOro NOTOKa B TOUke oTbopa Npobbl M TemnepaTypbl BO3AYXa;

- U3MepeHust abCoNOTHOro AaBMeHUs, pa3HOCTU AaBMEHMIN, N36bITOYHOIO AABMIEHUSI U pa3peXeHns;

- onpeaeneHus pacyeTHoIM MeTogoM B cooTBeTcTBMM € FTOCT 17.2.4.06-90 ckopoCTu 1 pacxoaa
rasonblfieBbIX NMOTOKOB NMPU paboTe C M3MEPUTENbHLIM 30HAOM — MHEBMOMETPUYECKOW TPY6KON MUTO mm
HUNOIA3;

- onpedeneHusl pacyeTHbLIM METOAOM coaepxaHus anokemaa yrnepoga (CO2) u cyMMbl OKCMAOB a30Ta
(NOX);

- OnpeaeneHns pacyeTHbIM METOAOM TEXHOIOMMYECKNX NapaMeTPOB TOMMBOCKMIAIOWMX YCTaHOBOK;

- k03(pdumumeHTa n3bbiTKa BO3ayXa U KoadduumeHTa NnoTepb Tenna.

3.1.2 OcHOBHble 0651aCTV  MPUMEHEHUS Ta30aHalM3aTopa: 3JKONMOTMYECKUA  KOHTPOJSb
CofepXXaHMs 3arpsA3HSAIOWMX BELEeCTB B OTXOAALMX ra3ax CTauMOHapHbIX M MepeaBMKHbIX MCTOYHWMKOB
MPOMBILLIEHHBIX BbIGPOCOB, HACTPOMKa TOMIMBOCXKMIAOLLMX YCTAHOBOK, ONTMMM3aLMsl MpoLecca ropeHus
TOMNMBA.

3.1.3 KnuMmaTuudeckue ycnoBusl aKCrnlyataumm rasoaHanusaropa:

- Temnepatypa ot 5 go 40 °C;

- OTHOCUTENbHAas BAAXXHOCTb OKpYXXatoLwero Bo3ayxa He 6onee 75 % npu 30 °C 1 6onee HU3KMX
TemnepaTypax 6e3 koHaeHcauun Braru (rpynna B2 no MOCT 52931-2008);

- aTMocdepHoe gasneHune ot 91 o105 klMa.

3.1.4 MakcumanbHas aMnnuTtyaa Bubpaumm (c Yactoton ot 5 ao 35 Mu) 0,35 mm (rpynna L2 no FOCT
52931-2008);

3.1.5 Ta3oaHanusaTop npegHa3HayeH Ans paboTbl B HEB3PbIBOOMACHLIX YC/IOBUSIX.

3.2 TexHMYECKME XapaKTEepPUCTUKHN

lasoaHanuzatop JAI-510 npou3BoanTCs B HECKOMIbKMX BapuvaHTax MCMNOMHEHNS, OTINYAIOLLMXCS
KOJIMYECTBOM M3MepsieMblX KOMMOHEHTOB, Anana3oHamMu M3MepeHust n cpeacTeamy npobooTtbopa u
npobonoaroToBku. MepeyeHb N3MepseMbIX U PacCYMTLIBAEMBIX NMapaMeTPOoB, AMana3oHbl U3MEPEHUI K
npeaesnbl AOMyCKaeMON OCHOBHOM MOrpeLlHOCTY ra30aHann3aTopoB npueeaeHsl B Tabnuue 3.1.



Tabnuua 3.1

. YuacTok avanasoHa Mpeaens! fonyckaeMoi EamMHuua
Olgﬁiiﬂliﬁ'/’m EavHuua [vanasoH N3MEPEHUI, B KOTOPOM OCHOBHOW MOrpeLHoCTH MIa/ILLEero
M3MEPEHUI |  N3MEepeHUi HOPMUPYETCS OCHOBHas! .| oTHOCK- paspsiaa
napameTp abcontoTHOM o
MOrpeLIHoOCTb TeIbHOM MHANKALIMK
Ob6beMHas oT 0 Ao 4 Bkntou. +0,2 -
Kucnopog (0z)Y ot 0 g0 21 0,01
poa (02) nons, % A c8. 4 110 21 - 5 %
ot 0 go 1000 BK/IOM. +100 -
ot 0 40 40000 " 2"1600 £10 40000 _ 110 % ,
Okcup yrnepoga ot 0 no 100 BktOM. +10 -
(COy» ot 0 Ao 4000 cB. 100 10 4000 - +10 %
ot 0 go 10 BKHOM. +1
ot 0 A0 400 cB. 10 0 400 - +10 % 01
ot 0 no 250 Bktou. +25 —
ot 0 Ao 2000 cB. 250 10 2000 - +10 % )
1 ot 0 go 50 BKkntOY. +5
Okcunp azoTa (NO) ot 0 oo 400 <5 50 710 400 — 110 %
ot 0 go 10 BK/tOY. +1
ot 0 A0 100 cB. 10 o 100 - +10 % 01/1
ot 0 no 100 BK/IOM. +10
ot 0 o 400 ~ o
[vokeng asota O6beMHas OTC?). nlt? ggz;()lgq 15 s 1
(NO2) D nons, ot 0 Ao 200 cB. 50 7o 200 — +10 %
MnHL ot 0 o 10 Bk/toOY. +1
(ppm) ot 040 50 c8. 10 70 50 - +10 % 01/1
ot 0 go 250 BK/OY. +25 —
ot 0 Ao 2000 cB. 250 10 2000 - +10 % .
CepHuCTbIN o1 0 go 50 BkAtou. +5
aHrmapua (S0z) ot 0 Ao 400 cB. 50 g0 400 - +10 %
ot 0 go 10 BKktOY. +1
ot 040 50 c8. 10 70 50 — +10 % 01/1
ot 0 go 100 BktOY. +10
ot 0 Ao 400 ce. 100 go 400 — +10 % .
Ceposogopos (H.S) ot 0 go 50 Bkntou. +5
D ot 0 Ao 200 ce. 50 7o 200 — +10 %
ot 040 50 > &”‘1325?0””' - +10 % 01/1
Yrnesogopoapl (no ot 0 no 1000 BKk/tOY. +100 —
CaHg) V ot 0 A0 5000 ce. 1000 #o 5000 - +10 % 1
Temnepatypa oC oT —20 go +800| ot —20 ao +300 BK/tOM. +3 - 01
ra3oBoro rnotoka? cB. +300 go +800 - +1 % !
TeMnepaTtypa
OKpY>KaloLLeN °C ot 0 mo +50 o1 0 go +50 Bk/tOY. +1 - 0,1
cpegpb?
i o7 80 0 110 o7 80 10 110 2,5 - 0,01
KMa
) oT-2580+2,5|  oT-2,580+25 +0,025 - 0,0001
M36bITOUHOE ot —1p0 +1 +0,05 -
naBnenue / kMa oT-2,5 00 +2,5 oTr-2,500-1,0 - +5 % 0,001
paspexeHne?) oTr +1,0 go +2,5

CKOpOCTb NoTOKa?

Yrnekucnblii ras
(COy)

CyMMa oKcnaos
a3oTa

Koadd. n3bbiTka
BO34yXa

Koadpd. notepb
Tenna

HEe HOPMUPOBaHbI (OnpeaeneHne Nno pacyery)

MpuMeyaHus: D KonnuecTso onpeaensieMblX KOMMOHEHTOB M AMana3oHbl U3MEpPEHUIA ONpeaenatoTcs No OTAE/bHOMY 3aKasy;
2) i3MepuTESbHbIE KaHalbl YCTaHaBNMBAKOTCA MO OTAENbHOMY 3aKasy

3.2.2 Tpeaen aonyckaemown BapuaLmm NokasaHuii, B A0ONSX Npeaena AonyckaeMon OCHOBHOM norpeluHocty 0,5
3.2.3 Tlpegen p[onyckaemMoW CYMMapHOM AOMOMHMTENIbHOW MOMPEWHOCTM OT WM3MEHEHMs CoAepXXaHust
JIOMYCTUMbIX HEU3MEPSIEMbIX KOMMOHEHTOB aHaM3MpyeMon ra3oBOM CMecu, B AONAX Npeaena AornyckaeMoun
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OCHOBHOW MOrpeLIHOCTU 0,5
3.24 T[peaen gonyckaemow AONOSIHUTENBHOM MOrpeLlHOCTM OT U3MEHEHUS BNArocoepXKaHusl aHanm3npyemoit

rasoBoK cMecu, B ONsIX Npeaena AonyckaeMon OCHOBHOW NOrpeLHOCTY 0,5
3.2.5 [onycTtMmas neperpyska KaHana pasHOCTV JaB/ieHus no BxodaM 6e3 nepekanmbposku, klla 3
3.2.6 [pepenbHas neperpyska No BX04aM KaHana pasHoCTU AaBnieHus 6e3 paspyLlueHns gatymka, ka 30
3.2.7 TpepenbHOe cTaTU4YecKoe AaBfieHMe kaHana pasHoCTU JaBneHus, nogasaeMoe Ha oba Bxoaa

OAHOBpEMeHHO, Klla 200

3.2.8 [lpepenbHas neperpyska kaHana abcontoTHOro gaeneHust 6e3 paspyleHns gatyumka, klla
200

3.2.9 MexnoBepoyHbIVi UHTEPBaAN, NeT 1
3.2.10 MakcuManbHbIv pacxofl aHaNM3MpyeMoM rasoBoM cMecu, N/MWH, He 6onee
1,5

3.2.11 Bpems nporpesa, MuH, He 6onee 10
3.2.12 BpeMs ycTaHOBEHUS NMOKa3aHWiA, ¢, He 6onee 300

3.2.13 WHTepBan BpeMeHu paboThbl 6e3 KOPPEKTUPOBKU noKasaHui, Y, He MeHee
1000

3.2.14 HanpsbkeHue ans 3apsiakm BCTPOEHHOro akkyMmynaTopa, B 12+2
3.2.15 MoTtpebnsemas MowHOCTb, BT, He bonee 20
3.2.16 BpeMmsi HenpepblBHOW paboTbl OT akkymynstopa (6e3 aHepronoTpebneHuss NOACBETKOM aAucnies wu
TEPMOMNPUHTEPOM), Y, HE MeHee 8
3.2.17 Bpemsi 3apsiaku akKyMynsitopa, 4, He 6onee 8
3.2.18 TabapuTHble pa3mepsbl, MM, He 6onee 300x110x100
3.2.19 Macca rasoaHanusaTopa, Kr, He 6onee 2
3.2.20 CpegnHsis HapaboTka Ha OTKa3, 4ac, He MeHee 10000
3.2.21 CpepaHwuii cpok ciyx6bl, NeT, He MeHee 8

3.3. KOMN/IeKTHOCTb

KoMnnekTHOCTb nocTaBku razoaHanusatopos [OAM510 npusegeHa B Tabnuue 3.2.

Tabnuua 3.2.
N2 Kon-
HaumeHoBaHue, TUN O603Ha4yeHne
n/n BO
1 |lasoaHanusatop JAIr-510 JINAP. 413411.001( )| 1 wr.
- 14 X
2 Bnok nogrotosku npobbl «bMMN-510» nepeHoch?m nnn 6ok NNAP.418312.00( ) | 1 wr.
noarotoBkn Npobel «bMM-510» craumoHapHbIv
3 Mpo600T60PHbIN 30HA B KOMMNEKTE C CORAMHUTENbHBIM LUMIAHTOM W 6Y-13-500 1w,
KOHAEHCaTOCOOPHMKOM
4 CoeanHnTENbHBIN LunaHr CO LWITYLIEPOM ANsl U3MEePEHNs Pa3HOCTK AINAP.413312.004 | 2 wr.
JaBJIEHNS, CKOPOCTH
5 |Mporpamma obmeHa c [IAr-510 B koMnnekTe c kabenem ans MK * TNAP. ?Illv?fll'om 1 wr.
6 |CeteBoil apanTep AC-220-5-12-400 1 wr.
7 | CyMKa ans TpaHCNopTMpOBaHMUs ApTunkyn 195-95 1 wr.
8 |PykoBoACTBO MO 3KcnayaTauum JIMAP. 413411.001 P2 | 1 ak3.
* MNocTaBnsATCa N0 OTAENLHOMY 3aKasy

3.4 Ycrpo#ucTBo u pa6orta
3.4.1 MNpuHumn paboTbl

MpuHUMN AEWACTBMS ra30aHaIM3aTOPOB OCHOBAH Ha MPUMEHEHUWM KOMMJEKTa 3MEKTPOXMMUYECKMX
N3MepUTENbHbIX JAAaTYMKOB - AN18 n3Mepenus cogepxanus 0, CO, NO, NO2, SOy, n HS, TepmoanekTpuyeckoro
npeobpasoBaTens Ans W3MepeHus TeMmrepaTypbl Fa30BOro MNOTOKA, MOMYNPOBOAHWKOBbLIX AATYMKOB - ANs
N3MEpEHUs TeMnepaTypbl OKpPYXXatoLEN cpefbl, M3MepeHUst abCONOTHOrO AaBEHMS U PA3HOCTU AABNEHUN.

CvrHanbl, nocTynawliMe C [AaTYMKOB, MOAAKTCA Ha HOPMUPYHOLLME YCUAUTENMW, MOCNe Yero
npeobpasyloTcs B UMdpoBOM BUA Ha aHanoro-uucdpoBoM npeobpasoBaTesie U MOCTyrnaloT Ha 06paboTky B
MMKPOMPOLIECCOPHBIN KOHTPOIEp. MUKPOMNPOLIECCOP BLIMOSHSAET TEMMNEPATYPHYIO KOMMEHCALMIO, YCTpaHeHMe
nepeKkpecTHbIX BAUSIHUA OAHOrO WM3MEpsieMOro rasa Ha ApYyroi, nepeyeT CUrHana B COOTBETCTBYHOLLYHO
N3MEPSIEMYIO BEIMUMHY C YUETOM €ANHUL, U3MEPEHNS W BbIBOAWUT PE3yNbTaT U3MEPEHUs AUCTIIEN, MPUHTEP UK
MepCcoHanbHbIA KOMMbIOTEP.




3.4.2 HanmeHoBaHue y3noB npnbopa

HyMmepauus yCcTpOWCTB M COCTaBHbIX 4acTeii npubopa NpeacTaBleHO MO CTPYKTYPHOM cxeme
rasoaHanusaTopa, CoaepXkalleli HoMepa M YCoBHble 0603HaYeHMsi COCTaBHbIX YacTel. CTpyKTypHasi cxema
npuseaeHa B MpunoxeHuun B:

1) BCTPOEHHBIN TEpMONpPUHTED.

2) >KUAKOKPUCTANIMYECKUI aucnnen;

3) nneHo4YHas KnaBuaTypa;

4) MWMKpOMPOLIECCOPHbIA  KOHTPONNEP, OCYLUECTBASIOWMMN OCHOBHbIE pacyeTbl W ynpaBfieHWE BCEMM
ycTpoiicTBamMu npubopa;

5) npeobpasoBaTesib HaNPsHXKEHUS, MpeAHa3HauYeHHbIV As 3apsiAKM akKyMysSTopa U MMTaHUst BCEX YCTPOMCTB
npubopa;

6) NiMH akkymynatop;

7) aHanoro-undpoBol npeobpa3oBaTesb;

8) umMdbpo-aHanorosbIi NpeobpasoBaTessb;

9) aHanoroBblli KOMMyTaTOP;

10) HopMMpYlOLKME YCUUTENN CUrHANa;

11) ceHcopHas kaMepa C YCTaHOB/IEHHbIMK AaT4MKaMu;

12) patunk  TemnepaTypbl Npubopa, CAYXWUT AN KOHTPONS YCMOBWMI MPOBEAEHWUS U3MEPEHUI WU
TEPMOKOMMeHcaLUumm;

13) gaTumnk abCconOTHOrO AaBNEHWUs, NPEACTaBASAIOWMA NOMYNPOBOAHWKOBLIN Npeobpa3oBaTenb AaBNEHUS C
QHAsIoroBbIM BbIXOAOM A/11 M3MepeHusl abcontoTHOrO AaBneHus, HeobxoaMmMoro Ans pacyeToB CKOPOCTU M
pacxofa ra3onbisieBOro NOToKa;

14) NoNynpoBOAHUKOBLIN AaTUYMK PA3HOCTM [AABMEHMI, NpeAHa3HayeH Ans U3MEPEHMs Pa3HOCTU AaBfieHuM
MeXay MOSIOKMTENbHBIM MOPTOM, MOAKMOYEHHBIM K rHe34y «+pd» (27) U oTpuUaTeNbHbIM, NMOAKMIOYEHHBIM K
rHesgy «pa/-pd» (26);

15) AaTUMK pa3HOCTW [aBNEHWI, NpeAHa3HAYeHHbIM ANl KOHTPONs pacxoaa npobbl, MOCTynarowein Ha
N3MepeHue;

16) rasoBbI aeMndep;

17) koHTponnep uHbpakpacHOro U3MepuTENbHOro MOAYNS;

18) M3MepuTeNnbHbI KaHan MHGpaKpacHOro Moayns;

19) Hacoc ra3oBoi nNpobbl;

20) bMbTP TOHKOWM OYUCTKM;

21) Hacoc 3aWnTbl AaTYMKOB;

22) nHTtepdenc RS-232 «PC»;

23) nuTepdenc RS-232 «BIMM-510;

24) pa3beM «=12B» Ana nogkioyeHus ceTeBoro agantepa;

25) pa3beM «30H» ans noakaoyeHust Tepmonapbl NPob0oTbOpHOro 30HAA;

26) rHe300 «pa/-pd», MOAK/IOYEHbl AAaTYMKM OTpUUATENbHLIN NOPT AaTyMKa Pa3HOCTWM AaBNEHUS U AATUMK
abcontoTHOro AaBneHus;

27) rHe300 «+pd», NOAKNIOUYEH MONOXUTENbHBIMA MOPT AaTUMKa Pa3HOCTW AABNEHUS

28) rHe3po «MPOBA», npegHa3HaYeHHOE Ans NOAKMOYEHUS NPo600TOOPHOro 30HAa MK ¢ 6noka NoAroTOBKM
npobbl;

29) apeHaxkHoe oTBepcCTUe.

3.4.3 OcobeHHOCTM OCHOBHbIX Y3108 npubopa

3.4.3.1 BCTpOEHHbIN TepMONpUHTEP

PaboTa npuHTEpa OCHOBaHa Ha MPUHUMIE NeYaTh C UCMOSIb30BaHNEM TEPMOYYBCTBUTENLHONM ByMarwy,
M3MEHSIIOLLEN LBET Npu HarpeBe. ToYeyHblli HarpeB ByMaru OCyLLEeCTBNSIETCS MepeMeLlatoLeiicsl rofloBKOW ¢
CeMbIO BepTUKaNbHbIMU 3rieMeHTaMu. [ins HopManbHoWM paboTbl NPUHTEPA AO/MKHA NPUMEHSTLCS TepMobyMara
WwmpuHou 58+0-1 MM npu MakcMManbHOM AnaMeTpe pynoHa 40 MM, HaMOTaHHast TEPMOYYBCTBUTESbHBIM CI0EM
Hapy>xy. LS yCTaHOBKW HOBOrO pyfioHa HeobXoAMMO Ha KoHUe BbyMaru caenaTb HOXHMUAMKU Kocol cpes (cM.
puc. 5.2 npunoxexus b). 3aTeM akkypaTHO BCTaBUTb Cpe3 Hag bnecTsilei nnaHKou nevaTtaioLllero MexaHu3Ma
[0 nosiBneHus 6ymMaru B MecTe BbiXoAa CO CTOPOHbI FO/IOBKM NPUHTEpPA. 3a cpe3 BuITAHYTb 6yMary Ha (10 — 15)
CM U NPOCYHYTb B LeNb KPbIWKN NpUHTEpa. [1ocne 3Toro KpbILKY 3aKpblTh.

CnenyeT obeperaTb NPUHTEP OT NOMaAaHWUs Mbln, KOTOpPasi COKpaLLaeT CPOK ero Ciyx6bl, a Meskuii
MyCOp, NOMaBLUMI B LWeNb Bbixoaa GyMaru, MOXET NPUBECTY K 3aK/IMHMBAHUIO MeXaHW3Ma neyaTy.

3.4.3.2 Oucnnen
B nprbope npuMeHsIeTCs XXMAKOKPUCTAIMYECKUI Fpadnyecknii Ancnnein ¢ noacBeTkon. SApKocTb
MOACBETKM MOXET WHAMBMAyanbHO HAcTpauBaTbCs nonb3oBateneM. [pu pabote ¢ npubopoM cnegyet
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YUMTbIBATb 3HAUYUTENIbHOE 3HepronoTpebneHne BKJIHOYEHHOW MOACBETKM, KOTOpPOE COKpallaeT BpeMms
ABTOHOMHOW paboTbl Nprbopa. Mpy XxpaHeHun Npubopa B NOMELLIEHUM C OTpULIATENbHOW TeMNepaTypont cieayeT
MMETb BBUAY, YTO Npu TEMNepaType Hxe MUHYC 25 °C ancnnen MoXeT BbIATM U3 CTPOSI.

3.4.3.3 KnaBuaTtypa
MneHoYHas knaBuaTypa npubopa SIBNSIETCS CTOMKOW K MUCTUPaHWiO, HO MOXET 6biTb MOBpeXaeHa
OCTPbIM NMpPeaMETOM. YNCTUTb KSIaBMATYpy MOXHO BNaXHOW TKaHbo 6&3 MpUMEHEHNS €AKMX MOIOLLMX CPEACTB.

3.4.3.4 Akkymynsatop

B npubope yctaHoBneHsl NiMH nepe3apsixaemble 6aTapen emMKocTbto 4 A4 HanpsbkeHuem 6,15 B,
XapaKTepHbIM CBOMNCTBOM KOTOPbIX SIBASETCS 3P heKT «NaMsATV», BbipaXkatoLwmMNcs B YaCTUYHOM NOTEPE EMKOCTU
npy 3apagke He MOSIHOCTBbIO Pa3psKEHHOr0 akKymynsaTopa. B CBA3W € 3TUM He pekoMeHAyeTcs 3apsXaTb
aKKyMynsTop, €CM OH He MONHOCTbI0 paspsbkeH. [ns MNONMHOM pa3spsigkvM  akKyMynsTopa MOXHO
BOCMO/b30BaTbCs PyHKUMEN 06CNYXMBaHNA akKyMynsiTopa, cM. n. 4.13.6.2.

3apsiaka  aKKymynsTopa NpOM3BOAMTCS  CMeuMasibHbiM — PEXMMOM, KOTOPbI  aBTOMATUYeCKM
BKJIOYAETCS, €CIM K ra3oaHanvsatopy, Y KOTOPOro BbIK/IHOYEHO MUTaHWE, MOAKIOUMTL CETEBOW aganTep
BKJIIOYEHHbIN B ceTb. Bo n3bexaHue Bbixoga npubopa u3 CTposi HEO6X0AMMO MCMONb30BaTb TONMBKO CETEBOW
afanTep, BXOAALWMIA B KOMMIEKT NOCTaBKW.

la30aHanM3aTop MHAMUMPYET HanpspKeHWE Ha aKKyMynsTope u nNpubnuauTenibHO CTeneHb 3apsiaku
akkymynsTopa (puc. 4.1). 3apsaka npekpawaeTcs aBToMaTUyYeckun nocse rnosiHoro 3aBepLueHns npowecca, npu
3TOM BbIBOAUTCS cooblieHne «AKKYMynaTop 3apsbkeH». B mpouecce 3apsiaku  rasoaHanv3aTopoM
aBTOMATMYECKM KOHTPOSIMPYETCSl TEMMNEPATYPHbIN PEXUM aKKyMyNsTopa BCTPOEHHbIM AAaTUMKOM TEMMEPATYPbI.
OnTMManbHbIM ABMSETCS PEXMM 3apsiaky B ananasoHe ot +5 °C go +45 ©C - pabodem ananasoHe TemnepaTyp
npubopa. MNpu HebnaronpusiTHOM TEMMEpPATYPe 3apsHKaeMoro akkyMysisitopa npubop MHAMUMPYET COO6LUHME:
«BHuMaHue! MNeperpeB akkyMynsitopa. bepexHbiin 3apsa», unm «BHuMaHue! MNepeoxna)xaeHne akkymynatopa.
BepexHbln 3apsa». TonbiTka 3apsauTb aKKyMynsiTOp MpyM HU3KKMX OTpMUATENbHbIX TeMrnepaTypax MOXeT
MPUBECTU K BbIXOAY aKKyMynsiTopa U3 CTpos.

3.4.3.5 CeHcopHast kKamepa € yCTaHOBNEHHbIMY AaT4YnMKamu

MpuHUMN aHanM3a ra3oBOM CMECUM OCHOBAH Ha WCMOMb30BaHWM 3MIEKTPOXMMUYECKMX siueeK. OHu
SIBNAOTCA OCHOBOW 2%, 3% M 4X 3/1eKTPOAHbIX AAaTYMKOB, NMPUMEHSIEMbIX B Npubope. JaTumku yCTaHOBMEHbI Ha
CEHCOpHONM KaMepe, Ha KOTOPYK ModaeTcs u3MepsieMas rasosasi npoba. Bonblyld ponb Ha TOYHOCTb
N3MepeHNs 3NeKTPOXMMUYECKUMM AaTUYMKaMM OKa3blBaeT CKOPOCTb MOCTYM/EHUS ra3a B CEHCOPHYIO kamepy 1
[laB/IEHNE B CEHCOPHOM KaMmepe. [03ToMy HeobX0AMMO 06eCcneUnTb:

- MOCTYMN/IEHNE W3MEPSIEMON ra3oBoM cMecu 6e3 M36bITOYHOrO AaBNEHWS, TONbKO 3a CyeT
BCTPOEHHOro Hacoca C TpebyeMbiM pacxodoMm, npu HeobxoAMMOCTM aHanM3a ra3oB, HaxoAsWwmMxcs noa
faBneHneM (Hanpumep, B 6annoHe WM TEXHONOrMYECKON Maructpanum), To HeobXoaMMo BbIMOSHUTL COpOC
JIMLLIHEro rasa, HanpuMmep, Yepes poTaMeTp.

- OTCYTCTBME M3OLITOYHOTO AAB/IEHUSI B CEHCOPHOW KaMepe, KOTOPOoe MOXET BO3HWKHYTb Mpu
3aKpbITUW BbIXOAHbIX OTBEPCTUI Ha Kopryce npubopa.

[ns rapaHTMM TOYHbIX M3MEPEHWMA HYXXHO Bcerga obpalaTb BHMMaHME Ha TO, 4TOOLI B
N3MepuUTEeNbHYIO KaMepy He Monanau Nblib, caxa 1 KoHAeHcaT. Mo3ToMy HeobXoAMMO CBOEBPEMEHHO 3aMEHSTb
GuNbTPLI M BOBpeMst 0CBOHOXAATb TIOBYLLKN KOHAEHCATa OT XXMAKOCTMU.

Cpok cny>6bl ANns 3neKTPOXMMUYECKMX AATYMKOB A0 5 NeT, ucknoyasl AaTunk KMCIopoaa, KoTopblii
CNYyXWUT oKono 2 neT. PabotocnocobHOCTb patyumka Kucnopoga cnabo 3aBUCUMT OT  MHTEHCUMBHOCTMU
UCMoNb30BaHNA Npubopa, Pecypc OCTasibHbIX AATUMKOB YMEHBLUAETCS OT BPEMEHW M KOHLIEHTpauui rasos,
n3mepsieMbix NpMBOpPOM NMpu aKCnayaTauuu.

3.4.3.6 Hacocbl ra3oBoi npobbl.

B rasoaHanusatope YyCTaHOBMIEHbI BbICOKOKAYEeCTBEHHbIE, YCTOMUMBbLIE K arpeccBHbLIM Cpeaam
AbIMOBOro rasa membpaHHble Hacocbl. OgMH Hacoc npegHasHaveH ans otbopa npobbl ¢ MecTa naMmepeHus ¢
paspexeHneM Ao 10 klMa. Btopow Hacoc cnyxuT Ans npoayBKWM 3MEKTPOXMMUYECKUX [aTYMKOB Mpw
MPEBbILEHNN AMaNa30HOB U3MEPEHUS U OTKITHOYEHUM OTOMPAEMOi NPobbl OT BCEX KAHANIOB M3MEPEHMUSI KpoMe
02 n UK moayns.

3.4.3.7 ®UnbTp TOHKOM OYMCTKM

[N 3aLMTbl OCHOBHbIX YCTPOMCTB ra30BOro TpakTa rasoaHasnmsatopa Ha Bxoge 3a rHe3goM «Mpoba»
yCTaHOB/EH (PUILTP TOHKOM o4McTkU. OH 06/1aaaeT AOCTAaTOYHbIM PECYPCOM U MEHSIETCS OAMH pa3 B rof npu
oyepenHOM TEXHUYECKOM 06CTyXXMBaHUM ra3oaHanmn3aTopa. 3aMeHa A0HKHa NMPOM3BOANTLCS TOMbKO Ha UNbTP
aHanorn4yHoro Tuna.

3.4.3.8 TMpobooT60pHbLIN 30HA
[ns razoaHanusatopa OAI-510 noctaBnaioTca 30HALI 3abopa rasa cneaylowmx Moandukaumi:



- 30HA TMNA A (CTaHOapTHas KOMMeKTaums), COCTOUT M3 Npo600TEOPHON METANIMYECKON TPYOKM
LJIMHOW 782 MM CO BCTPOEHHOM TepMonapon Tuna «K» ¢ nepeaBMXXHbIM KOHYCOM Anst DMKCUPOBaHUS 30HAA,
PYYKM K KOTOPOW MOACOeAMHEHbI Fra300TBOAHLIN LWaHr AJIMHOM 2 MeTpa ¥ KOMNEHCUPYIOLLUIA NPOBOA TON Xe
OfMHbL. B wnaHr BpesaH KOHAEHCATOCG0pPHMK CO  BCTPOEHHbIM C  (PUALTPOM  Tpybort  OUUCTKM.
TepMOKOMMNEHCMPYIOWMI MPOBOA MOAKMIOYAETCS K TepMonape Yepes crneumasnbHOe TEPMOKOMMEHCUpYloLLlee
pa3beMHoe coeanHeHue. Ha aToi Tpybke Takxke B Tpybe oTxoasluero rasa.

- 30HA TMNa B (noctaBnsieTcs No OTAENbHOMY 3aKasy), aHaNOrMYHbIA 30HAY TUMa A, HO C py4KoM
MMeloLeN Wenb Ans pasMeLleHns GunbTpoBasbHON 6yMary, KoTopasl YCTaHaBNIMBAETCs MPU HaxkaTa Ha
crneumanbHbIi Kypok.

MpumMeyvaHue: Mo 3akasy Tpybku K 30HAaM Tuna A U B MoryT noctaBnaTbes anvHon 332-782-1500-
2500 mm. BHUMAHUE!

HE AOMYCKAETCA NEPENMB KOHAEHCATA M NONAAAHWUE BOAbl B MPUBOP.

Ecnv 31O Npoun3oLwno, Hy>KHO pa3obpaTb NOBYLUKY KOHAEHCATa, 3aTeM "BbICYLLUUTL" NpUbOpP BKIOUNB
PEXMM «rasoaHasim3aTop» M Hacoc oTbopa Npobbl Ha NMPOACIHKUTENBHOE BPeMS (MO MEHbLUEN MEPE B TEUYEHUE
4-x yacos).

Mocne kaXxzoro n3MepeHust HeobxoaMMO NPOBEPSTL M NMPU HEOHBXOANMOCTM 3aMeHATb DUNLTP rpy6oi
OYMCTKM, OMOPaXKHMBaTb KOHAEHCATOCOOPHWMK MpU HanMuMmM KOHAEHCaTa W, XXenaTesibHO, NMPOCyWWTb €ro B
pa3obpaHHOM Buae.

30Habl 3abopa rasa [AOMKHbI PerynspHO MpodnwaThcs, npopesb Ans unbTpoBanbHON Gymaru
UUCTUTBCA B6EH3MHOM, NMPpU NOSIBNEHNM KOHAEHCATa B ra300TBOAHbLIX LUMAHrax ero HeobxoaMMo yaansTb.

Mpn nospexaeHun TepMo3nieMeHTa HeobxoaAMMO 3aMeHMTb TpyOKy BMecTe C TepMO3/IEMEHTOM.

3aMeHa MoxeT 6bITb NPoM3BeAeHa Ha MecTe caMMM MOoNb30BaTeNeM.

3.4.3.9 UHTepdenc RS-232

[@30aHanM3aTop OCHALLeH ABYMS nocnegoBaTesibHbIMKM nopTamMu RS-232:

- ANS CBSI3M C NEePCOHasibHbIM KOMMNbOTepoM «PC»;

- ans

nosib30BaTbCA MHTEPdENCHBLIM KabeneM Hallero Npou3BoACTBa.

- BHMMAHWE! ynpaeneHus 610koM noaroToBku npobbl «BIM».

HasHauyeHMe KOHTAKTOB Pa3beMOB W pacraika kabens ans cBs3W rasoaHanusatopa AAr-510 u
nepcoHasibHbIM KOMMbIOTEPOM coBMecTMMbIM € IBM PC npuBeaeHa B Tabnvue E.1, ¢opMaT BbIXOAHBIX AaHHbIX
B Tabnumue E.2 npunoxeHus E.

PexkomeHpayeTcs Mepea noakntoyeHneM nHTepdelica NpoBepbTe HanMyMe 3a3eMeH s y KOMMbloTepa.
Bce coeamHeHuns Heo6xX0AMMO BbINOSHATL NPY BbIKIIOYEHHOM MUTAHUMN.

K Hawen nporpamMMe NMOCTaBOK OTHOCWUTCSI TakXe MporpaMMHoe obecrneyeHne K KOMMbloTepaM, Ha
KOTOpPbIX OCYLLECTBASAETCA HakonneHne n obpaboTka AaHHbIX.

3.5 nMporpamMmMHoe obecneyeHue

la30aHanuM3aTop WMMeeT BCTPOEHHOe nporpaMMHoe obecnedeHve, KOTOpoe obecrneunsaeT
B3aMMOAENCTBME MEX/Y OTAE/bHbIMU KOMMOHEHTAMW ra30aHanM3aTopa, pacyeT M3MEPSIEMbIX BE/IMYMH U BbIBOA
pe3ynbTaToB M3MEPEHMI Ha AMCMNEN U BO BHYTPEHHIOK NaMsTb.

B meHio npubopa HACTPOWKM — O NMPUBOPE oTpaxeHa Bepcus M0: He Huxe 0612.02A.001.

MporpaMMHOe obecrieyeHne yCTaHaBMBAETCS TOSIbKO Ha 3aBOAE-M3rOTOBUTENE NMPU U3rOTOBIEHUU
npubopa.

Mpy kanMbpoBke Npubopa BHOCATCS M3MEHEHMS B KannbpoBouyHble KO3 UUMEHTBI AaTYMKOB. DTy
npoueaypa NpoBOAUTCA TOMbKO Ha 3aBoAe-u3roToBuTene. [laHHble nepeaaloTcs B 3andpoBaHHOM Buae Mno
MpOMNpUETapHOMY MPOTOKONY. BO3MOXHOCTL BHECEHMS| M3MEHEHWMI B MporpaMMHoe obecreyeHve 4vepes
BHELLIHWe MHTepdeickl Npubopa hU3NYECcKM UCKIOYEHa.

3.6 MapkupoBka n n1oMbupoBsaHue

Ha nepep,HeVl naHenn ra3oaHanmM3atTopa HaHeCeHO HauMeHOBaHWe W YCNOBHOE 0603HaquV|e,
cBeaeHna o npeanpuatum U3rotosutene, ero TOBaprIVI 3HaK, 3HaK yTBepXAeHUA TuMa, CTeneHb 3aliuThbl
npubopa. Ha ocHOBaHMM rasoaHanM3aTopa Ha 3TUKETKE HaHeceHbl: 0603HayeHue, 3aBOACKOW HoMep, AaTa
nsrotosnieHns. Ha 60koBOIN cTeHke an6opa BO3J/1€ pa3beEMOB WU THE3A HaAHECEHa COOTBETCTBYOLIAA UM
MapKUpOBKa.

MpegycMoTpeHo nomMbupoBaHMe rasoaHanu3aTopa nocie ero KaavbpoBKM M MOBEPKWU, AN1S 3TOro
NIOMBUPYETCS BUHT, HAXOASILLMIACA HA OCHOBAHWM rasoaHanusartopa.

4. Ucnosib30BaHMe MO Ha3HaYeHUIo

4.1 Mepbl 6e30nacHOCTU Npu pabote ¢ npuéopom
K pa60Te C ra30aHain3aTopoM A0nyCKatoTCsd nua, npoweawmne 06yquVIe N MHCTPYKTaXX No TEXHUKE
6e3onacHocTn npu pa60Tax C paanonsMepUTENIbHbIMU an6opaMM, O3HaKkoMuBLUMECA C HacToAawuMm P3,
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ycBomBLUMe 6e3onacHble npueMbl 1 MeToabl paboTsl.

Bce noaktoueHus kabenei 1 XXryToB pa3peLlaeTcs MPoM3BOANUTb TObKO MPU OTKIOYEHHOM MUTaHNUM
noAkito4aeMoro obopyaoBaHus. 3anpeLlaetcs copoc aHanmMsmpyemoit Npobbl UV MOBEPOYHbIX FA30BbIX CMECE
B NOMELLEHNM, HE 060PYAOBAHHOM BbITSI)KHON BEHTUNSILMEN.

4.2 O6wme cBeneHun

Mpuctynas k paboTe ¢ ra3oaHann3aTopoM HEO6X0AMMO TLLATENBHO U3Y4nTb BCE pa3aesibl HaCTosLWero
pykoBoacTBa. Mpy paboTe HeO6X0AMMO CTPOro BLIMOMHATL NOPSAOK ONepaumil, ykasaHHbIX B HacTosiwem P,

Mocne npebbiBaHWS rasoaHanu3aTopa Mpy MOHWXKEHHOW TeMmnepaType, HeobXoaMMO BbiaepXaTb
npubop He MeHee 2x YacoB, NOC/E Yero NpUCTyMNaTh K SKCrIyaTauuu.

la3oaHanu3aTop ntoboi MoandrKaLumMmn MOXET paboTaTb B COCTaBe ¢ 6/10KOM NoAroToBKM Npobbl BMM-
510. PekomeHayeTcs ucnonb3oBaHue 650ka NOAroTOBKM NPoObl MpU AUTENbHLIX M3MEPEHUSsIX, B CBA3M C
obpa3oBaHneM 60MbLLOro KONMYeCcTBa KoHAeHcaTa 1 abcopbumnm B HEM n3MepsieMbIX KOMMOHEHTOB, @ Tak Xe B
YCNOBWSIX, KOrAa HEBO3MOXHO MPOW3BECTU KOPPEKTHYIO YCTAHOBKY <«HYNs» AaTUMKOB MO YMCTOMY BO3AYyXY.
MpeaBapuTenbHas NOAroToBka Npobbl 0CO6EHHO akTyanbHa MpU U3MEPEeHUM KOHLEHTPaUMW 3arpsi3HSOWMX
BeLecTs, 61m3kon k MAK pabouyei 30Hbl. OCO6EHHOCTM paboThl C 610KOM NOArOTOBKM NPO6bLI OMMCaHbI MYHKTE
4.7.8 pyKoBOACTBa.

4.3 Ha3zHauyeHue KnaBmil
BHeLLIHMVI BUA nepep,Heﬁ naHenn npm60pa C I'I}'IeHO‘-IHOﬁ KnaamaTypon NOKasaH B NpUIoXeHun b Ha

pucyHke b.1. Knasuwa npeaHa3HayeHa Ans BKOYEHMS U BbIKIOYEeHUs npubopa.
Knasuwwet BK/IIOYAETCS U BbIK/IOYAETCA NOACBETKA ANCNIIES.

HaxxaTnem knasuwiu B 60/bLUMHCTBE C/Ty4aeB Ha AWCMEN BbIBOAMTCS KpaTkasi CrpaBoyHast
WHopMaLums, coaepxallas pekoMeHAaUMKN No TeKyleMmy pexxuMmy paboTsl npubopa.

Knasuweit (D BrisoasTcss noamerio B U3MEPUTENbHBIX PEeXMMax M Npu paboTe C NaMsTbio,
OTKPbIBAIOTCS A1 PEAAKTUPOBAHMSA CMPABOYHNKN 06BEKTOB U3MEPEHUS U TUMOB CKUraeMoro TomnvBa.
Knasuweit ESE ocywiectBnsetcs Bbixoa M3 TeKywWero pexuMa, MeHio, 0TKa3 OT peaakTUpoBaHus 6e3
COXpaHEHNs! U3MEHEHUIA, NpepbiBaHWE BbIBOZA NPOTOKOJIA M3MEPEHUS Ha NMPUHTEP.

Knasuiueit NpoM3BOAUTCA BBOJ, CTPOKW, TMNOATBEPXAEHWE BBOAA BENMYMHLL. B
M3MEPUTESNbHLIX PEXMMAX KIaBWlLA MMEET [OMOSHUTENbHOE HasHayeHue, KoTopoe 6yAeT onucaHo B
COOTBETCTBYIOLMX pa3aernax pyKoBOACTBA.

Knasuwamu ot no @ npon3BoanTCA Bbl60p NyHKTa MEHIO, BBOA 4YNC/IOBOI0 3HA4Y€HUA

Npy peaakTUpoBaHuK. KpoMe TOro, B PeXMMe U3MEPEHWS M MPU peaakTUPOBaHUM 3TV KIaBULIM UMEIOT
JIONOSIHUTENBHOE Ha3HAYEHNE B COOTBETCTBMM C CUMBOJIaMM, HaxoALWMMUCS Hall KNaBULLIAMU.

HaxaTveM KnaBuLK (<X>) B M3MepuTENbHbIX PEeXMMax MNpPOM3BOAUTCS YCpeaHeHue
pe3ynbTaToB U3MEPEHUS AN CHUXKEHWUSA HECTABUNBHOCTM NOKa3aHWUI.

Knasuiuen @ (START/STOP) npuoctaHaBiuBaeTcs OOHOBNEHWE pe3ynbTaToB B
N3MEPUTESIbHBLIX PEXMMaxX M MpPOM3BOAMTCA YMpaBfieHMe HaAcocoM oTbopa npobbl B pexume. [pu
pefaKkTUPOBaHUM KMaBULLIEN YAANSETCS NPeaLecTBYIOLWMIA MapKepy CUMBOJI.

4.4 O603Ha4YeHNs aHANIM3UPYEMbIX BEJIMMUH
0603HaueHns1 n3MepsieMbiX M paccunTbiBaeMbIX BEMYKUH B Tabnmue 4.1.

Tabnuua 4.1
02 coaepXaHue Kucnopoaa
CcO cofiepXXaHune yrapHoro rasa
CO2 cofepXXaHune Yrnekucnoro rasa
NO coepxaHmne OKMCK asoTa
NO2 coaep>xaHne ABYOKMCK a30Ta
NOx CyMMapHoe coaep>xaHue OKMCI0B a30Ta
SOz cofiepXXaHne ABYOKWUCKU cepbl
H.S coep>xaHne cepoBoaopoaa
Qa CYMMapHbIN KO3dULMEHT NOTEPb
Q2 K03 ULMEHT NOTEPb, 06YCNOBNEHHbIN PA3HOCTLIO TEMMEPATYP MEX/IY CMECH TOMMBa C
BO34YXOM M OTXOASILMMM ra3amu
Qs KO3 ULMEHT NOTEPL OT XMMMUYECKOW HEMOIHOTbI CropaHust
Alf Ko3(pdUUMEHT U3bbITKa BO3ayXa
Pa abcontoTHOE AaBneHve
Pd Pa3HOCTb AaB/IEHUIA
Qvp 06bEMHBIN pacxod 0TbUpaeMor Ha uaMepeHme npobbl (NPOU3BOAMTENIBLHOCTL HAacoca)
Uac HanpsbkeHWe akkymynsatopa
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v CKOPOCTb ra30nbl1eBOro NOTOKa B TOYKE U3MEPEHMUSI
vp CpefiHsisl CKOPOCTb ra3onblIEBOro NOTOKa MO BCEM M3MEPEHHLIM TOYKaM
Qvg 06bEMHBIN pacxoj rasa, NpUBEAEHHbIN K HOPMalibHbIM YCI0BUSIM

Tg TeMnepaTypa ra3a B TOYKe 0Tbopa nNpobbl

Ta TEMMEpaTypa OKpY>KatoLero Bo3ayxa

Td TemMnepartypa BHyTpu npmbopa

Ti TeMnepaTypa Bo3ayxa, NOCTYNAOLWEro Ha ropeHne

tr MaKcMManbHasl TeMnepaTtypa C Ha4yana U3MepeHus

tl MWHUMa/IbHag TeMnepaTypa C Havyala U3MepeHus

g PasHOCTb MeXay MaKCMMaJibHOM M MUHMMAJIbHOW TeMnepaTypoi

tp cpeaHsas TeMnepaTypa No BCEM M3MEPEHHBIM TOYKaM

n KONIMYECTBO NPOBEAEHHbIX 3aMePOB MO CEYEHUIO ra3oxoaa

4.5 3apsiaka aKKyMynsitopa

[nsa 3apsgkn akkymynsitopa HeobxoaMMO K ra3oaHanu3aTopy, Y KOTOPOro BbIK/IKOYEHO MUTAHME,
MOAKNIOUNTL CETEBOMaAaNTEP, BXOAALMIA B KOMMIEKT NMOCTaBKKW, NPW 3TOM rasoaHansaTop aBTOMaTUYECKM
BKJIIOYAETCS M MHAMUMPYET NpOoLECC 3apsiaku akkymynsitopa (puc. 4.1).

Mocne [OCTUXKEHWUS MOSHOW 3apsaku akkymynstopa (100 %), oHa

—  ocgy| 2BTOMATMUECKM MpekpalaeTcs W BLIBOAMTCA COOBLUEHMe  «AKKyMYNATOp
Bunonseno 47% | 3aPSKeH». TIpn  OTKIIOYEHUN CETEBOro apanTepa npn6op
CaMOCTOSTENbHO ~ OTK/IOYaeTCs.  [INs nepexoaa B MEHI0 PexuMoB paboTbl

Bapanxa Heobxoaumo  HaxaTb knasuwy EB0, 3apsaka akkymynstopa npu aToMm

@ aKKyMyJnsATOpa npekpawiaeTcs, Aaxe ecnn oHa He 6bina 3aBeplleHa. Bbonee noapobHo o

3apsiaKke akKyMynsaTopa MOXHO npouunTaTthb B M. 3.4.3.4.
Puc. 4.1

4.6 BknroueHue v BbiKJIlOYEHMe npubopa
BkntoyeHwne Npon3BoOAUTCA HaXXaTUeEM KiaBULLN Ha BpeMA OKOJ0 O,D,HOVI CeKyHAbl. Mocne
TECTMPOBaHMSA annapaTHbIX CPEACTB U HACTPOEK Ha AMCM/EN BbIBOAUTCS MEHIO PEXUMOB paboTbl (pUCYHOK 4.2).
Ecnu B TeueHune Tpex MUHYT He ByaeT BbibpaH HM 0AMH K3 peXnMoB paboTbl, TO AN NpefoTBpalLeHus paspaaa
AdKKYMynAaToOpa ra3oaHann3aTtop aBTOMaTUYECKM OTKJTHOYAETCA. an BO3HWKHOBEHUU 3anyp,HeHVIl7l B pa60Te Cc
nNpubopoM WM Ha3Ha4YeHMEM BbI3BaHHOMO pexxmma npubopa HakaTuem

rasoaHanmsaTtop 1
[aBieHne/CKopoCTb 2 KaBULLIK @ MOXXHO MOMY4YUTb KPaTKYHO CMPaBOYHY0 MHQOpMaumio
TeMmnepartypa 3 (nomoLub), coaepxallyto pekoMeHAaLmnn no TekyweMy pexumy paboTbl
JETEKTOP CaXu 4 npunbopa, NocneaoBaTeNbHOCTY NPOBEAEHUS U3MEPEHUIA U HAa3HAUEHUSIX
NPOCMOTP NaMsITh 5 KnaBuW B AaHHOM pexwume. MHdopMaums MoxeT 6biTb npeactasneHa
cBefeHns o npubope 6 HECKOJIbKNX

Puc. 4.2 3KpaHax, CTPesikM, pacrnosioXXeHHble C NpaBa B BEPXHEM U HUXKHEM Mosie

3KpaHa, MNOKasblBalOT Ha HanuMuue npoAO/KEHUS TeKCTa CrhpaBKu.

Knasuwa ES0 Bo3BpaT k okHy, 13 koToporo 6bina Bbi3BaHa cripaBka. Mprubop aBTOMaTUYECKM OTKIIOHAET PEeXUM
CNpaBKu nocne 3 MUHYT OXnaaHus.

/3 MeHI0 pexxuMoB paboTbl MOXHO Bbl3BaTb MEHHO OCHOBHBIX YCTaHOBOK KJlaBULLEN .

BobikntodeHne npnbopa nponsBoaMTCS NOBTOPHbLIM HAXKATUEM KABULLIN , B TeyeHue 5 cekyHp [0
BbIK/IlOUEHMS1 ByAeT M34aBaTb NPepbIBUCTLIA 3BYKOBOW CUIHas. 3BYKOBOW CUTHan TaK >Xe MoAaeTcs B C/yyae
Heobx0AMMOCTM NpUBEYEHNS BHUMAHMS orepaTopa K coobLieHnsaM Ha amcnnee npubopa, 3Ha4ykaM y CMMBOJIOB
COCTOSIHUS YCTPOMCTB B U3MEPUTESbHbBIX PEXMMaX, a Takxke Npy Heo6XoANMOCTM BBoAa MHGopMaumn. Ecnm Bo
BpeMs paboTbl MPOM3OLLSIO CyYaliHOEe HaXKaTWe KNaBMLLWM BbIKMIOYEHMS], TO B TeYEHUE 5 cekyHAa HakaTueMm
noboi Apyroi KnaBWLLM KOMaHAY BbIK/IIOYEHMSI MOXHO OTMEHUTb. epea BbIK/IlOYEHMEM NpUbopa B pexuMe
rasoaHanmsaTop HeobXxoAMMO BbIMOMHUTL YCIOBUS, U30XKEHHbIE B N.4.7.7.

4.7 Pe>kuM rasoaHanusaTtop

4.7.1 MoaroToBKa K U3MEPEHUIO

Mepen BKNIOYEHWEM ra3oaHanM3aTopa HeO0bXoaAMMO BbIMONMHWUTL CeayioLlwme onepaumu:

- MpOBEpPUTb OTCYTCTBME KOHAEHCaTa B KOHAEeHCAaTOCbopHUKe U unbTp rpyboin ouMcTKM rasa
(npv 3arps3HeHun 06s3aTenbHO 3aMEeHUTb APYrnM);

- npucoeanHutb K rHe3gy 30HO wTekep pAaTtuvka TemnepaTypbl rasa (Tepmonapbl),
pacnonoXxeHHoOro B NpobooTbopHOM 30HAE;

- K rHe3ay NMPOBA npucoeanHuTb LWTyLEep ra3oBoro wnaHra npo6ooTbopHOro 30HAa.

OTBepcTMsl AN BbiIxoda ra3oBoW Mpobbl B OCHOBaHMM ra3oaHanM3aTopa AO/MKHbI OCTaBaTbCs
OTKPbITBIMM B TeuyeHVWe BCero BpeMeHu paboTbl. CriyyaliHOe WX MepeKpbiTue NpUBEAET K HEeKOPPEeKTHOM
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YCTaHOBKe HY/s AaTYMKOB U HEAOCTOBEPHOCTM pe3yfibTaTOB U3MEpeH#Us.

Mpo600TOOPHbLIN 30HA HE AOMKEH HAaXOAUTLCS B MOTOKE AbIMOBOIO rasa, Tak Kak YCTaHOBKa «Hyns»
[aTuMKOB Npubopa A0MKHa NPON3BOANTLCS MO YUCTOMY aTMOCHEPHOMY BO3AYXY.

BkntounTb rasoaHanusatop. BeibpaTtb pexum FA30AHAJIM3ATOP B MEHIO pPEXMMOB, MOCNE Yero
npubop aBTOMaTUYECKM HaAYHET BbINOMHATL MOArOTOBKY K M3MepeHuto. B xoae moaroToBkM MpoBepsieTcs
COOTBETCTBME YCNOBUAM MPOBEAEHUS U3MEPEHUS, 3alIOKEHHLIM B MporpaMMe ra3oaHanu3aTopa, Crnefyrowmx
napameTpoB:

- HanpsbkeHue akkymynsTopa Uac,

- TemnepaTtypa rasa Tg,

- TemnepaTtypa Bo3gyxa Ta,

- TeMmnepaTtypa BHyTpu npubopa Td,

- MpOM3BOAUTENBHOCTb Hacoca Qv.

3HayeHUst KOHTPONMPYEMbIX B XOfE MOATrOTOBKM MapaMeTpoB BbIBOAATCS Ha avcrnen. Mpu ux
OTK/TIOHEHWMM 60MblUe A0MYCTMMOro MOArOTOBKA OCTaHaB/MBAETCS M BblAAETCS COObLieHMe O HeCOOTBETCTBMU
napamMeTpa M BO3MOXHOM MpUUMHE HecooTBeTCTBMS. Mpu Ntoboli HEUCNPABHOCTU KPOME HeAOCTaTOYHOro
YPOBHSI 3apsiIkn aKKyMy/nsiTopa BO3MOXHO NPOAO/KEHNE paboTbl npu HaxaTum Ha knasuwy ESC.

Mocne npoBEPKW YCOBWUI MPOBEAEHWUSI WBMEPEHWI MPOM3BOAMTCS YCTAHOBKA <HYJS» ra30BblX
JaTYMKOB M MH@PaKpaACcHOro KaHana n3MepeHns, Kotopas npogomkaetcs B TedeHne 200 cekyHa. Ecnm 3a aT0
BpeMs He 6yaeT aocturHyTa Tpebyemasi cTabunbHOCTb BbIXOAHBLIX CMFHANOB AAaTYMKOB, TO BPEMS YCTAHOBKM
6yneTt aBTOMaTMyecku fobaBneHo.

Mocne 3aBeplieHusl NOArOTOBKM K W3MEpeHWto MpeanaraeTcsl BBECTM OOBLEKT M3MepeHust M Tun
okuraemoro Tonnvea. Ha3saHue obbekTa BblibupaeTcs B cnpaBovHnke «OBbEKT U3MEPEHUS» 13 3anmcaHHbIX
paHee unu BBOAUTCHA HOBOE (CM. NYHKT 4.13.3 Bbibop obbekTa nsmepeHus). MHCTpyKumio no 3anucu obbekTa
MOXHO TaK e nonyunTh, Haxas knasuiwy C®). Beoa TMna 1 napamMeTpoB TOM/MBa ONMCaH B NyHKTe 4.13.2.

[ns pacuyeTta notepb Q2, Bbi3BaHHbIX PA3HOCTbIO TeMnepaTyp Mexay MOCTyrnatoLlen B TOMKY CMecu
TOM/IMBA C BO3AYXOM U OTXOAALMMM ra3amu, HeobxoaMMOo onpeaennTb TeMnepaTypy BO3Ayxa, NOCTynatowero
Ha ropexue (Ti). Ana usmepeHus Ti ycTaHOBUTbL NPO600TOOPHLIN 30HA B BO3AYXOBOA M, NOCNE CTabunmnsauum
rMoKasaHwus, NOATBEPAUTb 3HAUYEHME KnaBuLLen . Ecnn 3HayeHne Temnepatypbl BO3A4yXa, MNOCTynaroLwero
Ha ropeHune, U3BECTHO 3apaHee, TO ero MOXXHO BBECTM C KJIABUATYpbl, Bbi3BaB PEXUM BBOAA KNaBuLLeEN .
BBoavMoe 3HauyeHne A0/MKHO MMeTb 3HadveHue 6biTb B AvanasoHe ot -20 go 200 °C.

Ecnn He nnaHupyeTcs nNpou3BOAUTL TennoTexHudeckne pacyeTbl Qa u Q2,70 HET HeobXxoaAMMOCTH
n3mepeHns nnbo BeoAa

Ti, otmeHa knasuwa ESC. Mocne BBoaa Ti npnbop rotos k n3mepeHuio.

4.7.2 MecTo nsmepeHus

Ecnn B BbiNyckHONM Tpybe TOMAMBONOTPEONSAIOWEN YCTaHOBKM HE MPeayCMOTPEHO OTBEpPCTME ANs
oTbopa Npobbl Ha aHanM3, UK HET COOTBETCTBYIOLUMX HOPMATMBHLIX TpeboBaHMI K MeCcTy oTbopa npobbl, TO
[Ns NIPOBeAeHUst U3MEPEHUIA HEO6X0AMMO NPOCBEPSIUTL OTBEPCTUE Ha PaCcCTOSIHUM ABYX AMAMETPOB BbIMYyCKHOW
Tpy6bl OT BbIXOAa KOT/A TOM/IMBHOM YCTaHOBKU. MeCTO M3MepeHUst A0/MKHO BbITb IEFKO AOCTYMHbIM.

[ns npoBeaeHus naMepeHust Heobxoanmo:

- BKJ/IHOYUTb HACOC ra3oBOW Npobbl, €CIM OH paHee 6biS1 BbIK/THOYEH;

- BBECTM 30H[ B ra3oxos;

- HalMTM sApo noToka (MO MakcuMasrbHOW TemnepaType Tg) M 3adukcupoBaTb 30HA B 3TOM
MONOXEeHUN.

Mpn HeobXxoAMMOCTM aHanMsa rasos, HaxoAAWMXcs nog AasneHneMm (Hanpumep, B 6annoHe wam
TEXHOJIOrMYECKON MarucTpann), To HeobXxoanMo obecneunTb MOCTynneHne rasa B npubop 6e3 M3bbITOYHOro
JaBfieHns, BbINOMHMB COPOC NMIIHEro rasa, HanpuMmep, 4Yepe3 poTaMeTp, KakK MoKa3aHo Ha pucyHke 1
MpunoxxeHuns A HacToswero P3.

4.7.3 HauKauus pe3ynbTaToB N3MepeHns
Ecn Ha aucniee He MOXET OIHOBPEMEHHO Pa3MECTUTLCS BCE pe3y/bTaThl M3MEPEHUS U pacyeTa
WX BbIBOJ, NPOU3BOANTCA NO3KPaHHO. MHbOopMaums Ha ancnneit BLIBOANTCS B BUAE, NOKA3aHHOM Ha puc. 4.3.
Ha none 1 comepXuTcsi NOpPsAAKOBbIA HOMEP 3KpaHa M 0bluee KOMMUYECTBO 3KPAHOB B TEKYLLEM
N3MEPUTENTbHOM peXUME.
. 2 2 Ha none 2 MHAMLMPYIOTCS OAMH 3KpaH C pe3ynbTaTaMu U3MEPEHNS M pacyeTa.

P /_ . S
) L A ) ) MepekItoYeHEe 3KPAHOB OCYLLECTBASIETCS KNaBULLIAMM "

T2 266 °C BV 4 o
& Berees |ty r Ha mone 3 vHAMUMpYeTCS KOMMUYECTBO 3aMuceil, XPaHSILMXC B MaMsTh
co02 / 0.00 06% v npubopa.
S o W v Ha none 4 oTo6pa)atoTcsi CUMBONbI YCTPOICTB M UX COCTOSHUSI, NPUBEAEHHbIE
A — Ky s B Tabnmue 4.2. CUMBONMbI  COCTOSHMS, OBO3HAYaOWME  OWMOKM K
cTon ycpeanenwe ~ HeuCrpaBHOCTY, Ay6NMPYIOTCS 3BYKOBbIM CUFHANOM.

Puc. 4.3
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Tabnuua 4.2

YcTpoicTeo CocTosiHne
FasoaHanusaTop BCTPOEHHBI 3apskeH, BO3MOXXHa HOpManbHas paboTta
.] ! ? AKKYMynsiTOp paspsianncs, npubop ckopo
aKKyMynaTop BbIK/IIOYMTCS
[a30aHanM3aTop, HAacoC rasoBoli 4 Hacoc obecneumBaeT HOpMasibHbIN NOTOK
h 6 ! ? Hacoc HencnpaBeH unamM HENPOXOAUMOCTb ra3oBoro
rpooel KaHana
Temnepatypa npubopa B HopMe
"+ la30aHanu3aTop, TemnepaTypHbin | > MNeperpes npubopa
pexum < MepeoxnaxxaeHne npubopa
'_ v MoaknoueHa
Tepmonapa ra3o3abopHoro 3oHaa 2 He NOAKIYEHa MW HeMCpaBHa
4 BMIM ncnpaBeH 1 roToB K NpUEMy ra3oBo Npobbl
E] bnok nogrotosku npobbl ? Hapywena cas3b ¢ BT
) He ycTaHoBneH TeMnepaTypHbii pexxum B
X HeuncnpasHocTtb BII
‘ CeTeBOM aganTep v ApanTep noaksoyeH K npnbopy n cetu

B cTpoke nonsi 5 nokasbiBaeTCsl COCTOSIHUE U3MEPUTENBHOMO pPeXxuMma:
UBMEPEHME — PE3YNbTaTbl U3MEPEHVS BbIBOAATCS HEMPEPBIBHO TONbKO Ha AWCINEN;

nep. neyarb — pesynbTaTbl U3MEPEHUS BbIBOASTCS Ha AMCNIEN HEMPEPLIBHO, Ha NPUHTEP Yepes3 BblOpaHHbIN
MHTEpBan NepuoanYecKon 3anncy, YCTaHOB/EHHbI B MEHIO AOMONHUTENbHBIX YCTaHOBOK;

3ar. B raM. — pe3ynbTaTbl U3MEPEHUS BbIBOAATCS HA AWCMIEN HEMPEPbIBHO, COXPAHSAOTCS B MaMATH Yepes
BblGpaHHbI MHTEPBas NEPUOANYECKON 3aMNUCH;

UHTEPGEVC — pe3yNnbTaTbl U3MEPEHUS BbIBOAATCS Ha AMCNIEN HEMPEPLIBHO, BLIBOASTCS Ha UHTepdeiic yepes
BblGpaHHbI MHTEPBas NEPUOANYECKON 3aMUCH;

CTO0l1 —NPUOCTaHaBIMBAETCA obHOBNEHNE pe3ynbTaToB U3MEPEHUS,

YCPEAHEHME - BKIIOUYEH PEXUM YCPEeAHEHWSI MapaMeTpOB.
B 37Ol CTpOKe TaK e MOryT BbiIBOAUTLCS COOBLUEHNS O COCTOSIHMM Mpubopa 1 owunbkax B paboTe.

4.7.4 N3MepeHue coaepXxaHnsi KOMNOHEHTOB B ra30BOM CMeCH

[nsi nony4yeHnst HOPMUPOBAHHOM TOUHOCTW pe3yibTaTa U3MepeHne HeobxoaAMMO NPOBOAMTb HE MeHee
Tpex MUHYT. 3To 06YCNOBIEHO MHEPLMOHHOCTBIO 3NIEKTPOXMMUYECKUX AATUYMKOB Ha TOKCMYHbIE rasbl. Ecniv no
NUCTEYEHUN TpeX MUHYT U3MepsieMble BEMYMHbI  UMEIOT HeCcTabusibHble 3Ha4yeHusl, 4YTO BbI3BaHO
XapaKTepucTMkaMM MOTOKka Mpobbl B MecTe 3aMepa, MOXHO BK/IOUWTb PEXMM YCPEAHEHUS W MONy4YuTb
pe3ynbTaT O CPeAHEM 3HAYEHMM COoAepXXaHUs KOMMOHEHTOB. BkloueHMe/BbIKNIOYEHME pEXMMA YCpeaHEHUS
NpOV3BOANTCS KNaBULLE (<X>).

OT60p Npobbl U O6HOBNEHNE PE3YNbTATOB M3MEPEHUE MOXHO BKJIHOYATb W BbIK/IHOYATb KIABULLEN
@ (START/STOP). Mocne npoBeaeHns 3aMepa koHueHTpauuii razos CO, NO, NO2, SO2, H2S npeBbiluatoLLmx
10 % pmanasoHa u3MepeHus nepeq BbikAoYeHMeM oTbopa npobbl Ha ANUTENlbHOE BpeMsi peKOMeHAyeTCs
«MNpoayTb» NPUBOP YMCTLIM BO3AYXOM [0 MOKa3aHWM NMPUMEpPHO paBHbIM MOrPELIHOCTM B Hayane AvanasoHa
n3mepeHuns. Cneayet yyecTb, YTO MOCNE BKIOYEHMS HAcoCa, Hadana otbopa npobbl 1 06HOBNEHMS pe3ynbTaTta
N3MepeHnsl HeobXxoaNMO BpeMs ANs CTabunmnsaumnm nokasaHui.

[onyckaeTcs npoBoANTb M3MEPEHWUSI MOCNEeAOoBaTENbHO B HECKONbKMX MecTax oTbopa npobbl nim
obbekTax, 6e3 AOMOHUTENBHON YCTAHOBKM «HYNs», ecnn 0bluee BpeMs 3aMepoB He MpeBbillaeT 30 MUHYT.

Ecnn pesynbTaThl M3MepeHns no kaHanam CO, NO, NO2, SO2, H2S npesbiwanu 50% oT agnana3oHa
M3MEpPEHUsi 3TOro KaHana, TO neped W3MEPeHMEM KOHLEHTpauuii MeHee 5% OT AuanasoHa W3MepeHust
HeobXx0AMMO NPOM3BECTUN YCTAHOBKY «HYJISI».

PekoMeHayeMble uUMkbl OT6GOpa npobbl M MpOAYBKM BO3AYXOM MNpW MPOBEAEHUN ASUTENbHbIX
n3MepeHuin koHueHTpauuii rasos CO, NO, NO2, SO2, H2S npuseaeHsbl B Tabnuue 4.3.
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Tabnvua 4.3.

N3mepsieMas KOHLUEHTpauus, Bpems namepeHus,nH. Bpemsa npoaysku,
% OT AvanasoHa n3MepeHust MWH.

5 60 5

10 50 5

25 30 10

50 20 10

75 10 20

100 5 30

HeponycTMo nonaaaHue Boabl B Npubop npv oTéope npobbl. [03ToMy Npu NpoBeAeHUU ANUTENTbHOTO
3aMepa Npobbl C BbICOKMM COAEPXKAHUEM Bflar HEO6X0ANMO NEPUOANYECKM KOHTPOIMPOBaTb YPOBEHb BOAbI B
KOHAEHCATOCOOpPHMKE U BOBPEMS yaansaTb ee. Pa3bupaTb KOHAEHCATOCOOPHMK M CIMBaTb KOHAEHCAT MOXHO
TOMbKO MpU BbIKIIOYEHHOM Hacoce.

4.7.5 Perncrpauusi pesynbTaToB U3MepeHHs

B npubope npeaycMoTpeHbl crieaytoLume Buabl perucTpaumnmn pesynbTaToB N3MepeHus:

- neyaTb NPOTOKOSIA U3MEPEHUS HA BCTPOEHHOM TEPMOMPUHTEPE;

- 3anuncb B NaMmsiTb Npubopa eMKkocTbio 3950 Aueek Ans nocneayoLlein o6paboTku;

- BbIBOZ pe3y/bTaToOB U3MEPEHUSt Ha KOMMbOTep No uHTepdeicy RS-232.

PernctpupoBaTb pe3ynbTaTbl MU3MEPEHUS MOXHO:

- TEKyLMIN pe3ynbTaT U3MEepeHUs HaXkaTueM COOTBETCTBYIOLLEN KTaBULLM;

- yepe3 (UKCMPOBAHHBIN UHTEPBaN BPEMEHMW, UCNONb3ys DYHKLMIO NEpMoaMYecKoi 3anmcu.

B npouecce u3MepeHus KaBuLLEn &) Npou3BOANTCA pacrneyaTka TeKylWmMX pe3ysbTaToB
n3MepeHns. ECM HY>XHO MOMyuuTb HECKONbKO OAMHAKOBbLIX MPOTOKOSIOB M3MepeHus, TO HeobxoauMMo
OCTaHOBWTbL OBHOBNEHME pe3yfibTaTa U3MepeHUs KaBuLuei @ (START/STOP), 3aTeM pacrnedaTaTb Hy>XHOe
KONMMYECTBO OAMHAKOBbLIX MPOTOKOMOB. PacrneyaTka NPOTOKOSIa M3MEpeHUsi BO3MOXHA B TPEX BapuaHTax:
MOJHbIN, CTAHAAPTHBIA M KPaTKUA, OT/IMYAIOLLMXCS COAEpPXXaHWEM AOMONHUTENbHON MHdOopMaumn. BapuaHTol
NPOTOKOMOB NpeAcTassieHbl B MpunoxexHun [.

HaxaTtvem knasuwum @ Npon3BOANUTCA 3anuCb Pe3y/bTaTOB W3MEPEHWS B MaMsATb, HOMEp
nocneaHe’ 3anucu B NamaTb UHAMUMPYETCS B none 3 puc. 4.3. BMecTe c pe3ynbTaToM usMepeHusl B NaMsiTh
3anuncbiBaeTCs BpeMsi, AaTa, HoMep obbekTa M3MepeHus 1 Buaa TonavBea.

Ecnn  nnaHupyeTcss  BbIBOAUTL pe3ynbTaTbl M3MEPEHUst Ha MNepPCOoHasbHbIA  KOMMbOTEP, TO
npeaBapuTeNbHO HeO6X0AMMO COeAUHWUTbL pasbeM npubopa «RS-232 PC» ¢ aHanornyHbiM MHTepdericom MK
kabenem ces3n 13 komnnekTa JAM-510 v 3arpy3nTtb nporpamMmy obmeHa, Hanpumep Dag510-PC.exe. MNepeaaya
pe3ynbTaToB M3MEPEeHUsl Ha MepCOoHanbHbIN KOMMbIOTEP MPOWU3BOAWTCS KNaBULLEN . Ecnn npu BbiBOZE
JaHHbIX No uHTepdelicy RS-232 Ha aucnnee (puc. 4.3 none 5) BblAaeTCs COOOLLEHNE KKOMMbIOTEP HE FOTOB»
HeobxoAMMO NPOBEPUTb HAaCTPOMKM MPOrpaMMbl M MEPCOHANBHOrO KOMMbIOTEPa, MPaBUIbHOCTb NMOAK/IOUEHUS
M LenocTHOCTb kabens ces3u. OnucaHue paboTbl ¢ NporpaMMol npueedeHo B «PykoBoacTBe nonb3oBaTtens»
JTNAP.413411.001P1.

OYHKUMS  Nepuoauyeckoi 3amucu  MO3BOMSIET aBTOMATMYECKM PerMcTpupoBaTb  pesyfbTaTbl
M3MepeHus C 3ajaHHbIM WHTEpPBasioM BpeMeHW. BknoueHne 3Tol yHKUMM U BbIGOp perucrTpupylollero
YCTPOICTBA NPOM3BOAMTCS B MOAMEHIO YCTAHOBOK, Bbi3biBaeMoM knasuiein (1D ToNbko B U3MEpUTENLHOM
pexume. CHavana HyXHo BbibpaTb YCTPOMCTBO ANs peructpaunu (NpuHTep, namsiTb UM nHTepdeic), 3atem
BBECTM MHTEpBan Mexay 3anvcamu. Beog npov3BoanTCs Mo aHanorum ¢ NyHkTom 4.13.2.4. [1ns nepuoanyeckom
3an1cy Ha NpUHTEP MUHUMasbHLIA MHTEPBaN Npu 3ToM cocTaensieT 30 cekyHA, MakCcUManbHbI — 9999 cekyHg,
npv 3aMucy B NaMsiTb M BbIBOAE HA KOMMbIOTEP MUHUMAIbHbIA UHTEpBan — 5 cekyHa, MakcuManbHbid — 9999
CEKYH/.

4.7.6 3almTa 3NeKTPOXMMNYECKMX AaTUMKOB

B rasoaHanusaTope peanusoBaHa 3awmTa gatumkos CO, NO, NO2, SO2 n H2S oT Bo3AeNCTBUS Ha HUX
rasoBon npobbl, COAEep>XaHME KOMMOHEHTOB B KOTOPOM MNPEBLILAET MOPOr 3allUWTbl, YCTaHOBSIEHHbIN
onepaTopoM. lMopor 3awuTbl yCTaHaBAMBAETCA B MEHIO YCTAHOBOK ANS1 KaXAOro AaTyvMka B OTAENbHOCTM B
avanasoHe oT 10 go 100 npoueHTOB OT Auanal3oHa M3MEpeHWUs AaHHOro KaHana uamepeHus. opor Bceraa
yCTaHaBNMBaEeTCs B 06bEMHbIX A0NAX KOMMNOHEHTa 6e3 yueTa pa3basneHuns. MNopor MOXeT 6bITb YCTAaHOBMEH Kak
[10 Hayana u3MepeHust (B MEHIO YCTAaHOBOK), Tak M BO BPeMS MpoBeAeHUs U3MepeHust (B AOMONHUTENIbHOM MEHIO
YCT@HOBOK) CM. NyHKT 4.13.2.4.

Ecnu B npmbope He yCTaHOBNIEH MOAY/b 3alUMThl OT NMEPErpy3Kn, TO MPU NPEBLILEHNN U3MEPEHHOIO
3HaYeHMS YPOBHS MOpora 3aluThl ra30aHanM3aTop BbIK/OYAET Hacoc oTbopa npobbl, BbIBOAUT CO0bLIEHNE O
HEobXoAMMOCTM OTKIOUMTL Mpoby oT npubopa. Mocne NoaTBEPXKAEHWS OTKMOYeHUs npobbl knasuwel ES0
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BK/IOYAETCA CMeuManbHbli PeXxuM NpoayBKM AaTUMKOB «YMCTbIM BO3AYXOM», MOC/IE 4Yero BO3MOXHO
Npoao/HKeHNe paboTbl B pEXMME U3MEPEHUS COCTaBa rasa.

B cniyyae koMMneKkTauuM ra3oaHanmsaTopa MoAy/JeM 3alMTbl OT MEPErpy3ku, Mpy MpeBbILEHUM
YCTaHOBJIEHHOIO MOpOra aBTOMAaTUYECKU BK/OYAETCS AOMOSHUTENbHBIA HACOC, KOTOPbI NMOAAET HA AATUMKM
BO3/yX BMECTO npobbl. Ha aucnnelt BbIBOAUTCS COO6LLEHME O HEOBXOAMMOCTY OTKIHOUYUTL Npoby OT npubopa.
Mocne Haxatua knasuium E§6 BoamoxxHo npopomxkerne nsmepenuns aatumkom 02 M MHBPaKpacHbIM Moaynem
(Npu ero Hannumm). 3TO AaeT BO3MOXHOCTb MPOM3BECTU MpeABapUTENbHYIO HAaCTPOMKY TOMIMBOCKMUIatoLei
YCTQHOBKM MO BeNWUMHE Wu36biTKa BO3Ayxa. B 3TOM cnyyae, HanpoTMB 0603HAYEHUS! OTKIHOUYEHHOrO
M3MEPSEMOr0 KOMMOHEHTA MHAWULMPYETCS cooblieHne oTKN. [ns BO306HOBMIEHUS MOAAauM ra3oBoi Npobbl Ha

3alMIaeMble AaTYMKM HA0 OTK/IOUMTL AOMOSHUTENBHBIA HAacoC KaBuULLIEH @ ﬂ,OI'IOJ'IHVITEJ'IbeIVI HacocC
BbIK/IIOYAETCA HE3ABUCUMMO OT COCTOSIHMSI OCHOBHOIO Hacoca. BK/IOUMTb AOMOSHUTENbHBII Hacoc, obecneumns

TEM CaMbIM 3alMUTY AaTYNKOB, MOXHO N BPY4HYIO KnaBuLei @ npu BKJItO4EHHOM OCHOBHOM HacocCe.
Ecnn nopor 3awuTbl YCTaHOB/EH MeHblUe Auana3oHa W3MEPEHMs, MOXHO YBENUUUTb €ro u
nonbITaTbCA NPOAOCJIXUTbL USMEPEHUE.

4.7.7 3aBeplieHne aHanms3a rasoBoi Npobbl

Mo OKOHYAHMKU M3MEPEHMIN Fa30BON MpPobbl Nepes BbIK/HOYEHNEM MUTAHWUS UM HAYanoM U3MEpPEHUs!
[JaBJIEHNSA/CKOPOCTM WM TeMmnepaTypbl HeobxoanMo obecneunTb MpoAyBKY ra3oBOro TpakTta npubopa ot
n3mepsieMoit Npobbl, YTO OCOBEHHO BaXXKHO, €CNN KOHLeHTpaumn rasoB CO, NO, NO2, SO2, H2S npeBbiLatoLLImMx
10 % awanasoHa usMepeHus. [ns 3Toro HeobxoAMMO nepemMecTUTb NPo600TOOPHLIN 30HA M3 MecTa oTbopa
npo6bl Ha BO3AyX, NPV 3TOM OCHOBHOWM HAacoc 0T6opa NPobbl A0/MKEH BbITb BKIHOYEH. MNocne Toro, kak NokasaHus
razoaHanmsaTopa NpubM3ATCA K 3HAUYEHMSIM COAEPXKaHMSI 3arps3HAOLLMX BELLECTB B paboyein 30He, MOXHO
BBINTM M3 PEXKMa aHann3a rasosoi Npobbl B MEHIO peXxMMOB paboThl, Haxas knasuwy E8C, 3atem noareepants
Bbixoa knasuiwei (&4, 60 oTKMIoUUTb NuTaHne knasuwein CO.

MNocne 3aBepleHust paboTbl ¢ NpMbopoM HeobxoanMMo:

- 0TCOEANHUTL BCE LWITYLEpPa U pa3beMbl OT ra3oaHann3aTopa;

- YAQNUTb KOHAEHCAT U3 JIOBYLLKM;

- npy HeObX0AMMOCTM 3aMeHUTL UNLTP rPY6OIN OUUCTKM U NMPOM3BECTU UNCTKY
nNpo600THOPHOro 30HAa;

- noa3apaanTb akKyMysiSiTOp Mpu ero CyLLeCTBEHHOM pa3psiae;

- CNOXWTb NpUBOp B TPAHCMOPTHYIO YMaKOBKY.

4.7.8 PaboTa rasoaHanusaTtopa ¢ 610koM noarotoBku npobel BIM-510

MNepen HayanoM paboTbl HEO6XOANMO 03HAKOMUTLCSA C AOKYMEHTOM «Bnok noarotosku npobbi BIM-
510. PykoBoactBO Mo 3kcnniyaTauumu. JIMAP.418312.001 P3». [ns noAaroToBKM K COBMECTHOM pabote
razoaHanusartopa u 6noka noarotoeku npobwl BIM-510 (aanee BIIM) HeobxoanMo:

- pa3MecTuTb NpMbopbl Ha MecTe u3MepeHns, cobnogas pekomeHgaumm P3;

- NMPOM3BECTM NOAKIIOYEHUST MHTEPENCHOro kKabens 1 wnaHra u3 komnnekta BN mexay
npnbopamn B COOTBETCTBUM C 0603HAYEHMSMUN ¥ pa3beMoB U rHe3a nNpnbopos;

- ecniv npeanonaraeTcs AnvTeNnbHoe NPoBeAEHNE N3MEPEHUI, TO HEO6X0aNMO obecneynTb
nuTaHMe rasoaHanmsaTopa C MOMOLLbI0 CETEBOro aganTepa BXOASLIEro B KOMMEKT NOCTaBku kabenem
rasoaHanumsaTopa;

- NOAKOYNTL pasbeM TepMonapbl NPo600T60pHOro 30HAa K rHe3ay «30H»
rasoaHanumsaTopa;

- BKIOYMTb NUTaHME NpnbopoB.

Bo3MoXHbI ABa BapuvaHTa COBMECTHOM paboTbl MpPUOOPOB: aBTOMATMUECKMIA PEXMM WU PyyHOE
ynpasneHue. Bolbop pexxvma y razoaHanm3aTopa OCyLLEeCTBASETCA B COOTBETCTBUM NoAMEHI0 CepBUC C NYHKTOM
4.13.6.4.

MpeanoyTUTENbHO WCMONb30BaTb aBTOMATUYECKM pexuM, npu kotopoMm BIMM pabotaeT noa
ynpaBneHWeM rasoaHannsatopa, He Tpebys kakux-nmbo AeCTBMI CO CTOPOHBI onepaTtopa. B 3ToM cnyyae nocne
Bbi6opa pexxuma FTA30AHAJIM3ATOP oaHMM U3 3TanoB Npov3BOAUTCS NpoBepka cBsiau ¢ BMIM 1 HencnpaBHoCTeN
B ero pabote. Mpu obHapyxeHun HeucnpasHocTel B pabote Bl razoaHanM3aTop BbIBOAWUT COOOLLEHUE:
BHUMAHUE HEWCMNPABHOCTb! MPOBEPLTE PABOTY BJIOKA TMPOBOMNOANOTOBKU! [ns npofosmkeHus
paboTbl He06X0ANMO YCTPaHUTL MPUYUHY, BbI3BABLLYIO HEUCTPABHOCTb, 3aTEM HaXaTb K1aBuULLy ESL. Ecnv cesizb
c 6/10kOM MOAroTOBKM MPO6bl OTCYTCTBYET, Ha AMCMNEN BblaaeTcs coobuweHne: BHUMAHME! BKJ/1. MATAHUE
BMM- 510! HET CBA3M C B/IOKOM MPOBOMNOAINOTOBKW. B 3TOM criyyae Hago NpoBeEpUTb NPaBUIbHOCTb U
HafEeXHOCTb NOAKYEHMS COeaNHUTENBHOIO kabens n ybeantbcs, 4To nutaHue BIM BkatoyeHo. Ecnun cesA3b
raszoaHanusatopa c Bl He ycTaHoBWNaCk, HAaNpUMep, U3-3a HEMCNPABHOCTU Kabensi CBS3W, TO MOXXHO NepenTu
Ha py4Hoe ynpasfieHne paboToli 6110Ka NoArOTOBKM Npo6bl, HaXaB KaBuLLy ESC. B stom Crlyyae py4Hon pexxum
paboTbl BN 6yaeT BbINOMHATLCS A0 CEAYHOWEeN YCTaHOBKM «HyJs» ra3oaHanvsartopa.
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MNepen HayanoM yCTaHOBKM «HYNS» ra3oaHanunsaTop NojaeT KOMaHA4y Ha nepekntoveHune Bobixoga bl
K reHepaTopy HYfeBOro rasa v NOAroTOBKY K NPMEMY ra3oBoi npobbl. TemnepaTypa 060rpeBaeMoro LWiaHra
(Tlin) n oxnagntens npobbl (Tplt) BINIM yctaHaBnnBaeTcs No ymMonyaHuio. M3MeHWUTb 3HaYeHUsl 3TUX TemMnepaTyp
MOXHO [0 Hauyana paboTbl B aBTOMAaTMYECKOM peXxuMme, TaK Kak KnasuaTypa Bl B 3TOM pexunme
3abnoknpoBaHa.

Mocne 3aBeplueHUs yCTaHOBKM «Hynsi», Bl no KomaHae rasoaHanu3aTopa MepekloyvaeT BbIXO4
rasoBoi npobbl K TpakTy oT6opa Npobbl U NOAAEPKMBAET peXxuM oT6opa rasoBoi npobbl. CoctosiHue BIM

NHANUMPYETCHA 3HAYKOM PSAOM C CUMBOJIOM Ha Aucnnee rasoaHann3aTopa B COOTBETCTBUM C Tabnuueit 4.2.

NHdopMaunio 0 TeMmMnepaTypHOM peXuMe W COCTOsiHMM 6oka MoAroToBku npobbl BO BpeMsi
nsMepeHnst MoxxHo nonyunTb B NyHkTe COCTOAHUE NMPUBOPA MeHI0 YCTaHOBOK.

Ecnn BbibpaHO pydHOe ynpaBneHue, TO MNOArOTOBKa K paboTe u ynpaeneHue pexumamu BIM
Npou3BOAUTCH B COOTBETCTBUM C PYKOBOACTBOM MO 3kcrnyataumu JIMAP.418312.001 P3. MaszoaHanusatop B
3TOM c/lyyae He ynpasnsieT 6/10KOM MOAroTOBKU NPobbl U HE KOHTPOMPYET ero coctosHue. B cnyyae pyyHoro
ynpasneHus oco6eHHO BaXKHO nepep Ha4yasioM YCTaHOBU «HYNS1>» Y ra3oaHanusatopa obecneuntb
nepexroueHune Bbixoga MPOBA Bl Ha reHepaTop HyneBO# rasa. B NpoTMBHOM cflyyae ras ¢ MecTa
otbopa npobbl ByaeT MocTynaTb B rasoaHanu3aTop, YTO MpuBeAET K HEKOPPEKTHOW YCTAaHOBKE «HYNsi» M
OWMBOYHBIM pesynbTaTaM U3MepeHns.

Mpu pabote ¢ ctaumMoHapHbiM 6nokoM noaroToBku nNpobbl BIM-510 JIMAP.418312.002 Heobxoaumo
PYKOBOACTBOBATbLCA YyKa3aHUsSMW U3 PYKOBOACTBA MO 3kcrsyataumm BIM-510 JIMAP.418312.002 P2 wu
npunoxeHunem XX AaHHOMO PyKOBOACTBA.

4.8 Pe)xuM faBneHue/CKopocTb

Pexkum ﬂ,aBJ'IeHVIe/CKODOCTb MOXET 6bITb NCMOMb30BaH ANs:

1/1]expan _ [0045]mawswe . p3vepeHNst aBCOMIOTHOMO ABNEHMS;
Pd  0.0007 kPa | | - M3MEPEHWUsi Pa3HOCTU ABMIEHNI;
Pa  102.62 kPa [1V| . N3MepeHnst M36bITOYHOrO AABMIEHNSA U PA3PEXEHNS;
k] " /e - OnpefeneHus pacyeTHbiM MeToAoM B cooTBeTcTBMM ¢ TOCT 17.2.4.06-90
T u/c |E CKOPOCTM U O6BLEMHOMO pacxoAa ras3onbifeBbiX MOTOKOB Npu  pabote C
Qy e m3/c |lV[  M3MepuTENbHBIM 30HAOM — HAMNOPHOM
cron ycpennenue NMHeBMOMETpUYeckon Tpybkon Muto nnm HANOTA3.
Puc. 4.4 [ns TOYHOro M3MepeHunst CKOpPOCTM M 06BLEMHOrO pacxofda rasoBoOro MoToKa

npeaBapuTenbHO  HEo6XoaAMMO  onpeaennTb  KO3(@MUUMEHT MJIOTHOCTM Tra30BOro MOTOKA, KOTOPbIi
paccYMTLIBAETCA MO COCTaBy ra3a B COOTBETCTBMM C pasgenom 4 FOCT 17.2.4.06-90. Ans npubnmkeHHbIX

pacYeToB MIOTHOCTb AbIMOBbIX rA30B NMPUHUMAIOT PaBHOW NIOTHOCTU Bo3ayxa (Kp=1290 F/M3).

Mpu HeobXxoAMMOCTU MPOM3BOANUTL pacdeT 06beEMHOro pacxoAa ras3oB 3a BblYETOM A0SM BOASHOro
napa HeobxoaMMO MpeaBapuUTeNlbHO OMpeaennTb MacCoBYHO KOHLEHTpauuio BOAsSHbLIX MapoB Pn B rasoBoM
notoke B cootBeTcTBUN € TOCT 17.2.4.08-90. Ecnn pacyeT 06beMHOr0 pacxoda NOTOKa HY>XHO BbINOMAHUTL C
YYeTOM MpUCYTCTBMS BOASHOMO napa ko3 duumneHT Pn HeobxoauMo NpupaBHSATL K HYAIO.

Ansa Havana paboTbl HeobxoaMMo BKAKUUTL Npubop u BoibpaTs NyHKT JABJIEHUE/CKOPOCTD B
MEHIO peXxuMoB, Mocne 4ero npubop aBTOMATUYECKM HAYHET NPOU3BOAUTL YCTAHOBKY «HYNS» AATUMKOB
faenenus. MNpu obHapy>XeHUn HecTabunbHOCTU CUMHANOB BbIXOAHLIX CMIHANOB AATYMKOB YCTAHOBKA «HYNs»
MOXET NOBTOPUTLCS.

MNocne 3aBepLueHns YCTaHOBKU «HYNs» npeanaraeTcs BblbpaTb 06beKT, HA KOTOPOM MpOM3BOAUTCA
n3mepeHue (cM. NyHKT 4.13.3 Boibop o6bekTa namMepeHuns). 3aTeM, ecim NnaHupyeTcs NPon3BoanTb U3MepeHue
cKopocTM u (Mnn) pacxoda ras3onblieBoro noTtoka, HeobXxoauMo onpefenuTb TemnepaTypy notoka Tg,
HeobxoaMMYI0 Ans pacyeTa CKOpPOCTU. 3TO 3HaydeHWe MOXeT O6biTb M3MEepeHO AaTyYMKOM TemnepaTypbl
NpobooTHOpPHOr0 30HAA, MNOAKMOYEHHBIM K rHe3gy 30H[ v nomeleHHbIM B rasoxod, nnbo BBefeHo
0rnepaTopoM, €C/iM OHO M3BECTHO 3apaHee WM U3MepPeHo ApyruM npubopoM. [lanee B AMANioroBOM pexume
BBECTW MapaMeTpbl, Heo6XoAMMbIE ANst pacyeTa CKOPOCTM NOTOKa rasa M pacxofa B aHanu3npyemoMm rasoxoge:

- Kt - koa(pdMUMEHT MHEBMOMETPUYECKON TPYOKM, YKa3aHHbLI B CBUAETENLCTBE O
METPONOrMyecKkon aTrectauny;

- Kp - KoachpmumeHT nNOTHOCTM ra3oBOro NoToKa (r/M3);

- Pn - MaccoBasi KOHLEHTpaumsa BOASHbLIX NapoB B ra30BOM MOTOKE MPU HOPMasbHbIX YCNOBUSAX
(r/m3);

Sg - ceueHue ra3oxosa B MecTe 3amepa (M3).

BennunHbl BBeAEHHbIX NapaMeTpoB, KpoMe Tg, COXpaHAOTCA B NaMSATU U MOTyT BbITb UCMONb30BaHbI
B rnocneaytowmx 3amepax. [ns Hayana u3MepeHuss HeobxoauMo npucoeamHuTb k rHesgy -Pd/Pa npubopa
MOJIOCTb CTaTUYECKOroO AaBfIEHNS, a K rHe3ay

+Pd nonoctb nNOMHOrO fJaBreHWsl MHEBMOMETPUMYECKON TPYy6KM MpU MOMOWM LITYLEPOB M
coeanHUTENbHLIX Tpybok u3 komnnekta [AM-510. Mpo600T6OpHbLIN 30HA MOXET OblTb OTKIHOYEH OT rHesaa
30HA.
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Pe3ynbTaTbl M3MEpPEHUSI U CMMBOJIbI COCTOSIHMS OTOBpa)kaloTcs Ha OAHOM 3KpaHe (puc. 4.4) B
COOTBETCTBUM C NYHKTOM 4.7.3, HeaKTUBHblE CWUMBOMbI COCTOSHUSI He oTobpaxatTcsa. O6o3HaueHus
n3MepsieMbIX BEMYUH NpuBeaeHbl B Tabnuue 4.1.

Mpu NpoBeAeHUM U3MEPEHUsi CKOPOCTU MHEBMOMETPUYECKON TpybKon cneayer obpaTtuTb ocoboe
BHMMaHWe Ha NonoxeHue Tpybku B NOTOKe rasa. MiamMepeHune cnegyet npoBOAMTL B 30HE NaMMHAPHOr0 MOTOKa,
HanpaBneHne MnoToKa [O/MKHO CTPOro COBMafaTb C MonoXeHuWeM pabodero ydyactka Tpybku. MHavkaums
CKOpPOCTM V MPOU3BOAUTCS, €CNIM U3MepeHHoe 3HadeHue 6osnble nam pasHo 2.0 M/c, B MPOTUBHOM Cly4yae
BbIBOASATCS MPOYEPKN, KaK MOKa3aHo Ha puc. 4.4.

M3mepeHune pacxoaa rasonbiyieBoro noToka cneayet nposoauTh B cooTBeTcTBum ¢ FOCT 17.2.4.06-90.
MakcmMManbHoe KOIMYeCcTBO TOYEK 3aMepPOoB Mpu onpeaeneHun ckopoctn He 6onee 100. NMHEBMOMETPUYECKYIO
TPY6KYy YCTaHOBWTb B OAHY M3 HAMEYEHHbIX TOYEK razoxoda. Mocne ctabunmsaumnm nokasaHuii 3acMKCMpoBaThb
JIOKasbHYI0 CKOPOCTb B [@aHHOW TOYKE K/aBuLUEW . ANs CHUXKEHMSI HECTabUNIbHOCTU MOKa3aHWin MOXHO
BK/IIOUUTL (DYHKLMIO YCPEAHEHUs KnaBuLen. AHanornyHole AeNCTBUS MPOM3BECTU NS BCEX TOYEK CeyeHus
rasoxoga. PacueT cpeaHell CKOpOCTM MOTOKa WM MPWBEAEHHOrO K HOPManbHbIM YCIOBMSIM pacxofa rasa
Ha4YMHaETCs Noc/e NepBoro 3aMKCMPOBaHHOIO 3HAYEHWS] JIOKA/IbHOM CKOPOCTWU. ECIM HM OZIHO M3 3HAYEHWI He
byaeT 3admnKCMpoBaHO, pacyeT NpPoM3BOANTLCS He ByaerT.

Ecnu n3mepeHns npoBoasaTcs npoaosmkutenbHoe Bpemst (bonee 10 MUHYT), peKOMeHAyeTCs U3Bneyb
TpybKy M3 rasoxoga M, HaXaTUEM KIaBuLLK , MPOM3BECTM YCTAHOBKY <«HYNs» AATYMKOB AaBfieHus. Bo
BpeEMSl YCTAHOBKM <«HYNs» MHEBMOMETpUYeckass Tpybka He [Oo/MKHa HaxoauTbCs B MecTe, rae BO3AyX
MepeMeLLaeTCcs CO CKOpOCTbio Boiwe 0,2 M/c. ECiM 3TO BbINOHUTL HEBO3MOXHO, HEOBXOAMMO Mepes KaXzou
YCTQHOBKOW «HYssi» MPOM3BOAMTL OTK/IKOYEHME LWTYLEpPOB, MAYLIMX OT NMHEBMOMETPUYECKON TpybKM, a no
OKOHYaHUW MOAKIIIOYATb UX BHOBb.

Pernctpaunsi pe3ynbTaToB U3MEpeHUs Ha MpUHTEpPEe, B MaMsATM WM NEePCOHANIbHOM KOMMbloTepe
Npon3BOAUTCSH B COOTBETCTBUM C NYHKTOM 4.7.5. Pe3ynbTaTbl M3MEPEHUs, CoAepXKalLme sIoKaibHble CKOpOCTU B
KaXxoW TOUKe CeYyeHWsl, BbIBOAATCS MpWU MOMHOM WM CTaHAAPTHOM MPOTOKOSE NeYaTu MpUHTEpa, UCXOAHbIe
JaHHbIe ANs pacyeToB TOMbKO MpW NOIHOM NPOTOKOJE nevaTw.

Mocne OKkoHYaHUs Ccepyn 3aMepoB CeYEeHMs ra30xo4a M COXpaHeHUs pe3ysibTaTa U3MepeHusl, MOXHO
BoliT U3 pexuma [AABJIEHUE/CKOPOCTb unu BbIKIOYUMTL MuTaHue. HoBylo cepuio 3amMepoB Ans
onpeaeneHns pacxoia rasonblIeBOro NOTOKA MOXXHO HayaTb TOMBbKO M3 MEHIO PEXMMOB.

Ecnv nnaHupyeTcs NpoBOAWTL M3MEPEHWE TOMIbKO pa3HMubl AaBNeHUMn U (Unmn) abconoTHOro
[aBNeHMs, TO NOC/E YCTaHOB KW «HyNsi» AATYMKOB [AaBneHusi U Bbibopa obbekTa mamepenns knasuviwa ESE
OTMEHSIET BBOA TeMmnepaTypbl U KO3(PMOULMEHTOB, NPUHUMAIOLLUMX Y4YacTWe B pacyeTe CKOPOCTU M pacxoaa
rasonbl1EBOro NoToka. B 3TOM cnyyae 3Ha4YeHne paccyMTaHHOM CKOPOCTM U pacxofa He MPUHMMALOT B pacyerT.

[ns onpepenexHvs pasHuubl aasneHuns (avddepeHumManbHOro gaBneHms) HeobxoamMMo MOAKIIOYNTL
06bekT m3MepeHus K rHesgam -Pd/Pa un +Pd ¢ NOMOLBIO WTYLEPOB W LWAAHIOB M3 KOMMJEKTa MOCTaBKu
razoaHanmsatopa. lpu noakIoyYeHMn HeobxoaAMMO 0b6ecneynTb FepMETUYHOCTb BCEX COeAMHEHMI. Ecniu
N3MEpEeHHasl BEJIMYMHA pa3HuLbl JaB/IEHNS UMEET MOJSIOKMTENbHBIN 3HaK, 3HauuT, K rHe3ay +Pd noakntoueH
wTyuep ¢ 6onbwunM aaeneHveM, a K rHesgam -Pd/Pa ¢ MeHbwuM. Mpu OoTpuLaTenbHOM pesynbTaTte K rHesgy
+Pd noaBoanTbCa MeHbLIee AaBfieHne rno oTHoLWeHuo K rHesay -Pd/Pa.

Mpy NPOAOMKUTENBHBIX M3MEPEHMSIX HEO6X0AMMO KOHTPOIMPoBaTh «0» kaHana pa3HuLbl AaBEHMS
1 Npu HeobxoaAMMOCTV NPOU3BOANTbL €ro KOpPEKTUPOBKY (Knasuwwa ). MNepea ycTaHoBKoW «0»
HeobXx0AMMO OTKIOUUTDL WTYyLEepa OT rHe3 U3MepeHus AaBfieHus, a No OKOHYaHWM NOAKNI0YaTb UX BHOBb.

M3MepeHne w36bITOYHOrO [aBMEHUS WAW  paspeXeHns MNpoU3BOAUTCS aHaNoOrMYyHO M3MEepeHUIo
pasHuUbl AaBneHuin. O6bekT M3MepeHUs MOAKIIYaloT TONMbKo K rHesay +Pd, rHe3pgo -Pd/Pa octaetcs
cB060OAHLIM U CBSI3aHHbIM C aTMocdhepHbIM AasneHveM. Ecnn usMepeHHas BenuuuHa fasneHus pd vmeet
MOSIOXKUTENbHBIMA 3HAK, 3HAYUT, M3MEPSIETCS M3BLITOYHOE AABNEHWNE, CNN OTPU- UaTenbHbIM paspexeHve. B
3TOM cfly4yae KaHan abContoTHOro AaBneHns pa BbiMOSHAET U3MepeHne BenYnHbl aTMOChepHOro AaBfeHus.

Mpu n3mMepeHnn abCcoOTHOrO AaBneHMS pa 06beKT 3MepeHUs NoakoyatoT K rHesay -Pd/Pa. Ecniun
rHe3go +Pd octaetcs cBO60AHbIM, TO M3MEpeHHas BenuuvHa AasneHust pd NokasbiBaeT pasHuuy Mexay
BEIMYMHOW M3MEPSIeMOro M aTMocdepHoro AaeneHus. MNpu 60Mblwo pasHOCTM aTMOCEPHOro M AaBfieHMSs!
obbekTa nsmepeHust BennumHa pd MOXET NoKasbiBaTb Neperpysky.

MNpenenbHble 3Ha4YeHWs AaeneHus, nogasaeMoro Ha rHesaa -Pd/Pa v +Pd, ykasaHbl B pasgene 3.2
HacToswero P2. Cne- ayeT y4ecTb, YTO BbICOKOE AaB/ieHMe MOXKET BO3HUKHYTb OT nepernba n okaTusl LWIaHros,
COeMHAIOLLMX ra30aHanM3aTop ¢ O6BEKTOM M3MEpPEHUsS MacCMBHbLIMK NpeaMeTaMu, a Tak Xe Mpu pasnnyHoro
poAa NHeBMAaTUYeCKUX U rMAPaBINYECcKUX yaapax.

4.9 PexxuM TeMnepartypa

Pexnm TeMnepaTypa npefHasHayeH A1 UCMONb30BaHWS PaclUMPEHHBLIX BO3MOXHOCTEN 06paboTku
pe3ynbTaTa rnpu n3MepeHuu TemnepaTtypsbl. [a30aHanM3aTop paccynTaH Ha UCrosib30BaHME B KayecTBe JdaTyumka
TeMmrnepaTypbl TEPMO3NEKTPUYECKOro npeobpasosatens Tuna «K».

[ns Hayana paboTbl HEO6X0ANMO NOAKIIIYUTL AATYMK TEMMEPATYPbI, HANPUMEP, Fa303abopHbI 30HA
N3 KOMMAEeKTa NOCTaBKN BKAOYUTL Npubop 1 BblibpaTb pexxum nsmepeHns TEMMAEPATYPA B MEHIO peXMOB,
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1/1]okpan [ 0045 namsms 3aTeM 06BbEKT, Ha KOTOPOM Mpou3BOAMTCS M3MepeHue (CM. NyHKT 4.13.3 Boibop
tg 226 °C BV obbekTa u3MepeHus). Pe3ynbTaTbl W3MEPEHWSs W CUMBOJIbI  COCTOSIHMSA
tT 229 °C tv oTobpaXxkaloTcsl Ha OAHOM 3KpaHe (puc. 4.5) B COOTBETCTBMM C MYHKTOM 4.7.3,

:’i 2:-81 :g HEAKTUBHbIE CUMBO/IbI COCTOSIHUS He OTOBpaxaroTcss. OBO3HAUEHUS N3MEPSEMbIX

i S BENIMYMH NpUBEAEHbI B Tabnuue 4.1.

tp  — By Tekywas Temnepatypa tg O6GHOBMSETCA OAMH pa3 B CeKyHay. Ecnm
cron ycpeaHene  BeSIMUMHA tg HECTABMIIbHA, MOXHO BK/TIOUYMTb (PYHKLIMIO YCPEAHEHWS MOKa3aHWiA

Puc. 4.5 knasuweii (8.

Mpnbop noO3BONSET MPOM3BOAMTL aHanNM3 TeMnepaTypHbIX PEXMMOB OObEKTOB, WCMONb3ys
yCcpeaHeHMe 1o KOHKPETHbLIM

TOYkaM 0b6bekTa M3MepeHWs. 3anucb MpPOU3BOAUTCS MOC/Ie CTabunm3aumn nokasaHui HaxaTueM
KnasuLLn @ MakcuManbHO MOXHO 3anucaTb TeMmnepaTypy y CTa Todek obbekTa. PacueT cpepHein
TemnepaTypbl NO To4kaM tp HauMHAEeTCS Nocne Nepeoro 3anncaHHoOro 3HadeHns (n>0).

Ecnn ycpegHeHue nNo ToUkaM He NpoBOAUIOCE, 3HaveHus t| , t1 , t] oTpaxkaloT n3aMeHeHue BENNYMHDI
TemnepaTtypbl tg OT Hayana usMepeHus A0 TeKyllero MOMeHTa, ecnu 6binv Npou3BeAeHbl 3anMcu BENUYUH
TeMnepaTypbl Ans ycpeaHeHus no Todkam (n>0), To t| , t1 , tJ nonyyatoTcs nyTeM aHanusa 3HaueHWi
TeMmrepaTypbl MO TOYKaAM yCpPeaHEHUS.

[nsi copoca 3HayeHuin t| , t1 , t}, n, tp Ana Hayana HOBOro aHanM3a obbekTa HEO6XOAMMO HaXaTb
KnasuLy

Mpn npoBeAeHWM u3MepeHus TemnepaTypbl ra3o3abopHbiM 30HAOM criegyeT obpaTuTb ocoboe
BHMMaHMWeE Ha NOJoXXeHMe 30HA4a B NOTOKe rasa. 3oH4 HeobxoaMMOo pacnonaratb B MOTOKE ra3a Takum obpasom,
yTObbI OCb 30HAA OblNa NepneHanKyspHa OCU MOTOKA, U MOTOK NPOXOAUS Yepe3 OTBEPCTUS Ha HaKOHEeYHWKe
30HAa. JTO 06ecneuynt MakCUMasnbHbIM KOHTaKT TepMonapbl C AbIMOBbIMM rasaMu W Haubonee 6biCTpoe
n3mepeHune Ttemnepatypbl. KOHUMK TepMonapbl He AO/MKEH KacaTbCs TPYOkM 30HAA. DTO MOXET MpUBECTU K
HeBEpHOMY pe3ynbTaTy u3MepeHus TemnepaTypbl. [lpy HeobxoaMMOCTM KOHYMK TepMmonapbl cnegyer
OCTOPOXHO OTOMHYTb. MCKaxeHWs pe3ynbTaTta W3MepeHus TeMmnepaTypbl Tak e MOoryT 6biTb Bbl3BaHbl
MPUCYTCTBMEM KOHAEHCATa B ra300TOOPHOMN TpyoKe.

Pernctpaumnsi pe3ynbTaToB M3MepeHUs Ha MpUHTEpe, B NaMsATU WKW MEpPCOHANbHOM KOMMblOTEpe
Npon3BOANTCS B COOTBETCTBUU C MYHKTOM 4.7.5. Pe3ynbTaTthl U3MeEpeHuns, coaepXKallme 3HauyeHua TemnepaTypsl
Mo TOYKaM YCpeAHEHWs, BbIBOASTCSA NPV MOSIHOM MW CTaHAAPTHOM MPOTOKOSE nevaTu MpuHTepa, UCXoAHbIe
[JaHHble AN pacyeToB TOJIbKO MpU MOSIHOM MPOTOKOS1E nevaTw.

Mocne OKOHYaHMSI 3aMEepOB M COXPAHEHUs pe3yfibTaTa M3MEPEHWsl, MOXHO BbIMTU M3 pexuma
TEMIMEPATYPA vnu BbIKNTOYUTb NUTAHKE.

4.10 Pe>kuM feTeKTop Caxu

Onpepenexve cogepXxaHns CaXku B OTXOASALWMX rasax Npou3BOAUTCA METOAOM CPaBHEHMUS CaXXeBOro
NSTHa co Wwkanon baxapaxa B cootBeTcTBUM € DIN 51402. CaxxeBoe NATHO MOSIyYaeTcsl MyTeM NPOKayku Yepes
dunbTpoBanbHyo 6yMary rasonbiieBoro notoka obvemom 1,63 nutpa 4depes kanubpoBaHHOe ceuveHue. Ons
peanvsaummn 3Tol dyHKUMKM nprubopa HeobxoamMbl NPo600TOOPHLIN 30HAA TMNa B, UMelOLWMI 3aKUM U LLeNb
[NS YCTAHOBKM cneumanbHon unbTpoBasibHOM 6yMarn. [aHHbli 30HA MNOCTaBASIETCS MO OTAENBHOMY 3aKa3y.

[na npoBegeHusl TeCTa Ha coaepXXaHue caxxu Heobxoammo BbibpaTb NyHKT AETEKTOP CAXXMWU B
MEHIO PEXMMOB W CnefoBaTb peKOMeHAauMsM, YyKasaHHbIM Ha aucnnee npubopa. [ns onpeaeneHus
COAEPXaHNS CaXu PEKOMEHAYETCS MPOBECTWU, MO MEHbLUEN Mepe, TPU TecTa M B3dTb CpeAHee 3HauyeHue.
OnpeaeneHne cogepxaHns Caxkm NpoM3BoAMIOCL NPaBWIbHO, ecnin hunbTpoBasbHasa bymara:

- He M3MeHua CBOero uBeTa OT neperpesa;

- He BnakHas oT 0bpa3oBaHMsa KOHAEHCaTa;

- Ha Hel HET MacnsHbIX NATEH;

- paBHOMEPHO OKpallieHa Mo BCEW MOBEPXHOCTY.

4.11 NMpocMOTp NaMATHU

A 2 8.4 ITOT GyHKUMS npeaHasHayeHa ans paboTbl C 3aMUCaHHLIMK B MaMsATb
1/4]% 0005 ]E/_[0008 | npubopa pesynsTaTtamu uamMepeHuin. Mocne Bbibopa nyHkta MPOCMOTP NAMATHU
H3M. COCTABA FA3A B MEHIO PEXMMOB Ha AWUCMNIEN BbIBOAUTCS 3amnucb B NaMsiTb C NEPBbIM HOMEPOM.
BANAXHUHCKAR TIN, Kaxkgas 3anvcb B NamsTb BbIBOAMTCS Ha AUCTIIEN HA HECKONIbKMX 3KpaHax B BUAE,
‘:’:TE‘:N :::f::ﬁ: MoKa3aHHOM Ha pUCyHKe 4.6. Pa3HuLa Mexay BbIBOAOM MHOPMaLMK 3anncaHHoN B
na MsaTb M COOTBETCTBYIOLWMM DPEXUMAM M3MEPEHWS B TOM, 4TO Ao6aBnseTcs

NPOCMOTP NAMATH [JOMNOJTHUTENBHOE OKHO, B KOTOPOM BbIBOAWUTCS 0bliast MHGMOPMaUUs O pexuMme
N3MepeHnsi, MecTe n BpEMEHN NPOoBeLEHMS 3amepa
Puc. 4.6
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HasHaueHwue noneit aucnnes npu BeiBoge MHGOPMaLMK B PEXXMME NMPOCMOTPA COAEPXKMMOrO NMaMsITH:

1 — nopsakoBbI HOMep 3KkpaHa / obLlee KONMUECTBO 3KPaHOB AJ1A TEKYLLeln 3anucy;

2 — HOMep TeKyLuel 3anucy;

3 — nHdopMaums, 3anmMcaHHas B NamsThb;

4 — obLuee KONMYECTBO 3anuceil B NaMsiTb;

5 — WKana NonoXeHNsa TeKyLLen 3annc B MaccuBe NaMmsTu;

6 — CMMBOJIbI YCTPOMCTB M UX COCTOSIHME (CM. MYHKT 4.2).

MepeknioveHne 3KPaHOB OCYLLECTBNSETCS KAaBULLAMU @ 7 @ Mepexoa Ha nocneayoLLyo nm
npeabIayLLYHO 3anncb NPOM3BOANUTCS KTaBULLIAMM n @ Mpuyem Npu BbIBOAE NEPBOM 3amnvcy B NaMsTb,
HaxaThe Ha knasuwy (7 Bbi3bIBAET Mepexos K MocneHeii sueiike, a Npy BbIBOAE MOCNEAHeli 3amucy,
HaXxaTue Ha KnaBuLy @ BbI3bIBAET Nepexos K NepBoi sueike.

BBuay TOro, UTo pesynbTaTbl U3MEPEHUIA 3aMNMCLIBAIOTCS B NaMsTb, KOTOPOW A/ HOpMasibHOM paboThl
Heo6X0AMMO MUTA HWEe, COXPaHeHHble pe3ynbTaTbl U3MepeHus 6yayT NOTEpsiHbl NMPW MOJHOW paspsiake
AKKyMynaTopa. AKKYMYNsSiTOp pa3psbkaeTcsi, Aaxe ecnm ¢ npubopom He paboTaloT u3-3a TOro, YTO OT HEro
3anuTaHbl MOCTOSIHHO YacTb 3/IEKTPOXMMUYECKMX AaTYMKOB M Yackl. Mo3TOMy npu He06X0AMMOCTM COXPaHUTb
pe3ynbTaThl U3MEPEHUs, 3anuCaHHble B MaMsiTb, HEOOXOAMMO MOAAEPXKMBATbL aKKYMYJSITOP B 3apsXKEHHOM
cocTtosiHnn. Ecnm B npouecce paboTbl Npubop BLIKIOUMACS CaM U3-3a pa3psifa akKyMynsTopa HeobxoanmMo npu
nepBol BO3MOXHOCTW 3apsiauTb akkyMynsTop. Ecnv uHdopmaums, BBuay kakoro-nmbo cbos B paboTe, bbina
UCKaXKeHa TOJSIbKO B OZIHOM SiYEeKe NamMsTh, pesynbTaT U3MEPEHUS B AaHHON SiUEKe MOJICTbIO 06HYISeTCS.

Mpu MpocMOTpe pe3ynbTaToOB M3MEPEHUs, 3amnMCaHHbIX B NaMaTb MOXHO pacneyaTtaTb TeKyLlyH
3anucb Ha npuHTepe, Haxas knasuwy 1 nnm nepeaatb Ha KOMMbIOTEp, HaXa@s KNaBuiLy . BapuaHTbl
MPOTOKOJSIOB M3MEPEHWI, BbIBEAEHHBIX U3 MaMSITU Ha BCTPOEHHbIV NPUHTEP NpuBeaeHbl B MpunoxenHnn 1.

MEPEXO/ Kﬂl"EVlKE 1 [ononHuTenbHble BO3MOXHOCTM MOUCKa, 61104HOI MeyaTn u
MOWCK MO JATE BbiBOAA WMHMOPMaLMM Ha KOMMbIOTEP WM yAANEHUS A@HHBIX U3 NaMaTy
NMOWCK MO MECTY NpefocTaBNseT MEHIO YNpaBieHNs NaMATbIO (CM. pUCYHOK 4.7), KoTopoe

2
3
BbIBOA HA MPUHTEP 4 MO>XXHO BbI3BaTb MpW NMPOCMOTPE 3anuncel B NamMsATb KiaBuLLen
5
6

BbIBOA HA KOMIMbIOTEP Mpy MCNONb30BaHUM MEHIO YMNpaBNeHUs NamaTbio cnegyet
CTUPAHUE NAMATU Y4YecTb criegytoulee: ]
Puc. 4.7 - NPW BbIMOIHEHUN YACTUYHOMO CTUPAHMSA 3anncen B NamMaTb U
nocneaytoLleM Nnoncke pesynbLTaTtoB U3MepeHns obpatute BHUMaHWe Ha
TO, YTO HOMepa pe3ynbTaToB, COXPAHEHHbIX B NaMATW, U3MEHSETCS, ecnun 6yayT yAaneHsbl 3anucy, caenaHHble
[0 3TUX HUX (C MEHbLUIMMKN HOMEpaMu);
- nounck no aate 6yaeT NpoM3BOAUTLCS KOPPEKTHO, EC/IN HE NPON3BOAMSIACh KOPPEKLUMS AaThbl 1
BPEMEHW BCTPOEHHbIX YacoB;
- BBMAY TOrO, YTO B MaMSATb 3aMMCbIBAETCA HE HAaMMEHOBaHWe 06bekTa U3MepeHns, a ero Homep
B CMMCKe, MpU pefakTUpoBaHWM CrMcka O6BHEKTOB M3MepeHUsi, paHee MpOoM3BEAEHHbIE 3anucu B NaMsaTb C
HOMepaMu 0ObeKTa M3MepeHUsl, KOTOPbIN BblT OTKOPPEKTUPOBAH, U3MEHST 06BEKT U3MEPeHUsl B COOTBETCTBUM
CO CAeNaHHbIMU U3MEHEHUAMMU;
Mpy BbIBOAE Ha MPUHTEP WM KOMMNbloTep 6OMbLIONO KOMMYeCTBa pe3ynbTaToB  U3MepeHWit
(pacnevaTka Ha MpUHTEpe BCeW MOJHOCTbIO 3aMOSIHEHHOM MaMsATU 3aMeT 6osbLue CYyTOK) MOXHO MpepBaTtb
BbIMO/IHEHWE OMNepaumn, HaXKaB KnasuLLy ESC.

4.12 CBepeHusn o npubope

3TOT NYHKT MEHI0 BbIBOAUT WHGOPMauMio O 3aBOACKOM HoMepe npubopa, AaTe MocneaHero
TEXHUYECKOTO  OBC/YXMBAHUSA, BEPCUM MPOrpaMMHOrO  Oob6ecrieyeHusl, YCTAHOBNEHHbIX B  npubope
3NIEKTPOXMMUYECKMX AaTuMKax B hopMaTe «ras — TUM — AaTa YCTaHOBKM — ANANa30H M3MEPEHNS» W AMarnasoHax
M3MepEeHVsl KaHanoB AaBNIEHWs] M TeMnepaTypbl. MHhopMaumsi BLIBOAWUTCS Ha TpeX 3KpaHaX, nepeksioyeHune
KOTOPbIX MPOU3BOANUTCA KIaBMLIAMMU 7 . Bo3MoXHO pacneuyataTb cBeaeHusi 0 npubope Ha
BCTPOEHHOM MPUHTEPE, HaXaB K/1aBuLLY

4.13 MeHI0 YCTaHOBOK
B MeHI0 YCTaHOBOK MpOM3BOAMUTCS HAcTpoika W KOHTPOSib npubopa. Bbl3oB npov3BoaMTCS
KnaBuLLE . OCHOBHOE MEHIO YCTaHOBOK JOCTYMHO TOJSIbKO M3 MeHI0 pexuMoB (Puc. 4.8). MNpu n3mepeHmm

COCTaBa ra3oBs, AaB/IEHMs, TEMNEPATYpbl AOCTYMHbI AOMOMHUTENBHbIE MEHIO YCTAHOBOK, coaepxaluue Habop
(YHKUMI, HEOBXOAUMBIN ANS PaboTbl B KOHKPETHOM PEXMME U3MEPEHMSI.
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COCTOAHUE MNMPUBOPA 1 COCTOAHMUE NMPUBOPA 1 COCTOSAHME NPUBOPA 1
CKWUIrAEMOE TOINJIMBO 2 COKWUIrAEMOE TOINJINBO 2 OBbEKT U3MEPEHUA 2
OBbEKT N3MEPEHNA 3 OBbEKT N3MEPEHNA 3 MNEPNOANY. 3ANNCb 3
EANHWLBI U3MEPEHNA 4 EANHWLIBI KSMEPEHUA 4
OCHOBHbIE YCTAHOBKM 5 MNEPNOANY. 3ANNCb 5
CEPBUC 6 SALNTA OATYNKOB 6

MeHIo pexxumMoB /i3MepeHue cocTaBa rasa M3MepeHve AaBneHus/cKopocTy
M3MepeHne TemnepaTypbl

Puc 4.8 OCHOBHOE M AOMOSIHUTENILHOE MEHIO YCTAaHOBOK
4.13.1 CocTosiHne npubopa

Mocne BbIbOpa 3TOr0 MyHKTa Ha ANCMEN BbIBOAUTCS:
BpeMSs U AaTy BCTPOEHHbIX YacoB;
HanpsbkeHve akkymynstopa (Uac) B BonbTax WM NpubAM3NTENbHO CTeneHb ero 3apsaa B
NpoLEeHTax Un cooblleHne BHELWHUA NCTOYHMK NPpU NMOAK/IIOYEHHOM BHELLHEM afanTepe;
TeMmnepaTypa BHyTpu rasoaHanunsaTopa (Td);
pacxof oTbupaemoli razoBoi npobsl (Qvp);
coctosiHme BIM-510 (TemnepaTypa oxnagutens npobel Tp u oborpeBaemMoro wnaHra Tl,
rOTOBHOCTb, Hanmumne ownbok). Ecnm BIM-510 He NoaK/oYEH K ra30aHann3aTopy, BbIBOAUTCS cooblleHne: HeT
CBSA3M, NpoBepbTe noaknoveHve brir-510.
MHdopmMauma o Temnepatype npubopa no3BoNSET OLEHUTb COOTBETCTBME TEMNEPATYPHOrO pexmma
npubopa TpebyeMbIM YCII0BMSIM 3KCTyaTalum.
[daHHble 0 pacxoge npobbl AalOT BO3MOXHOCTb MPOBEpPUTb Hacoc otbopa npobbl M noucka mect
HEeNpOX0AMMOCTU U yTeYeK ra3oBoro TpakTta. B pexuvme npocMoTpa coCTosiHMSA Npubopa HAaCoC MOXKHO BKITHOUUTb

WK BbIKNIOYUTb KNaBuLLEN @ (START/STOP). MNpwn paboTatowem Hacoce oTb6opa Npobbl pacxod AO/KEH
6bITb He MeHee 0,5 nuTpa B MMHYTY. K CHWXeHMO pacxoga npobbl NpMBOAUT HEUCNPaBHOCTb Hacoca Wu
HenpoXoAUMOCTb Fa30BOro TpakTa. Hacoc ucnpaseH, ecnn npu OoTKAIOYEHHOM OT rHe3ga MPOBA wTyuepe
ra3oBoro TpakTta pacxog 6onbwe 0.80 nuTpa B MMHYTY. [MpuunMHYy HENpOXOAMMOCTM B ra30BOM TpaKTe
onpesenstoT METOAOM NMOCNeA0BaATENBHOMO UCKIIIOYEHNS YacTeln npobooTOopHOM MarucTpanu. MecTo yTeuku
nNpobo0TOOpHOM MarucTpanu OMpesenstoT MOoCAefoBaTeNbHO 3arfyllasl ras3oBbll  kaHan.  Kputepwuid
repMeTMYHOCTU ra30BOro KaHana — NnocTerneHHoe CHMXXEHWe pacxoaa Ao 3HavyeHus MeHee 0,03 nuTpa B MUHYTY.

bonee KOppeKTHO MpoBepUTb MCMPABHOCTb FAa30BOr0 KaHana M Hacoca otbopa npobbl MOXKHO C
MOMOLLbIO CeLnanbHON QyHKLUMM TECT FrepMETUYHOCTU cM. 4.13.6.1.

4.13.2 Cxuraemoe TOMNIMBO
4.13.2.1 XapakTepucTukn Tonamea

Bbibop TMma OkMraemoro TOMMBa HeO6XoAMM [ANs NPaBWIbHOrO pacyeta BennumH CO2 M
KO3(h(PULMEHTOB MOTEPb, M Ha OCTallbHblE BEIMYMHBLI B/IMSIHUS He OKa3biBaeT. lNpu obpalleHun K AaHHOM
(YHKUMM BbIBOAUTCSA CNPaBOYHUK C 12 cTaHAapTHbIMM U 4 cBOboAHOMPOrpaMMMpyeMbiMM TUMAMK TOMMBA.
HGO6XOD,VIMO Bbl6paTb OAHO U3 NpeanaraeMbiX BUAOB TOMJ/IMBaA. Twvin TonnmBa u ero XapaKTEPUCTUKN BbIBOAATCA
Ha MPOTOKOJIE M3MEPEHNS BCTPOEHHOIO MPUHTEPA, EC/IN BKIIKOUEH MOJHbIA NPOTOKON neyvaty (CM. NyHKT 4.13.5
n npunoxenune ).

V|CI'IOJ'Ib3yeMbIe B an6ope CTaHAapPTHbIE TUMbI TONIMBA N UX XaPaKTEPUCTUKN NPUBEAEHDbI B Ta6nmu,e
4.4, a B Tabnumue 4.5 npuBeaeHbl XapakTePUCTMKKN STUX TUMOB TOMJIMBA, 3aBUCSILLIMX OT TeMNepaTypbl MPOAYKTOB
CropaHus.

Tabnuua 4.4.
Tonnueo CO2 max B T'max, P, O2ref
% € KKan/m3 %
MpWpOAHEIV ra3 11.8 0.81 2010 1000 3
CXWMKEHHbIN ras 14.0 0.85 2080 1000 3
Hedtenpombicnos. ras 13.0 0.84 2050 1000 3
KokcoBbiil ra3 10.4 0.77 2090 1090 3
CnaHueBblIii ras 16.2 0.82 1950 1000 3
[loMeHHbIN ra3 24.2 0.98 1470 620 3
[nsenbHoe ToNIMBO 15.6 0.87 2098 975 3
MasyT 16.3 0.88 2115 965 3
AHTpauut 20.2 0.95 2160 915 3
KaMeHHbIN yronb 18.7 0.89 2050 940 3
[Jposa cyxue 20.5 0.75 1610 875 3
Topd 19.5 0.86 1970 930 3
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roe:

CO2 max — TeopeTnyeckoe MakcMManbHoe cogepxaHne CO2 ans AaHHOro BuMAa TOMUBA;

T’max — »Kapornpon3BoAMTENbHOCTb TOMMIMBA, C YYETOM COAEPXXaHUS B BO3AYXE Bnaru;

P — KONIMYECTBO TEMMOThI, BblAENSIEMOE MPY MOSHOM CKUraHUM Mpu a=1, OTHEeCEHHoe K 1 M3 cyxux
NpoAYKTOB CropaHusi;

B — cooTHOLLEHME 06EMOB BNA@XHbIX U CYXMX MPOAYKTOB CropaHus;

O2ref — craHaapt 02 ans Mr/m3.

KoadhdpumumeHtol C' n K npuBeaeHHble B Tabnuvue 4.5 3aaatoTcsa ans TemnepaTtypbl yXOAsLWeEro rasa
200 C 1 aBTOMATMYECKM BbIUUCSIIOTCA B 3aBMCUMOCTM OT U3MEPEHHON BenmumnHbl Tg.

Tabnuua 4.5.
Tonnueo Tabn. 4.4 KpoMe AOMEHHOrOo rasa, ApoB 1 Topda [loMeHHBbIV ra3, aApoBa v Topd
79, C c K C K
100 0.82 0.77 0.83 0.79
200 0.83 0.78 0.84 0.79
300 0.84 0.79 0.86 0.80
400 0.86 0.80 0.87 0.81
500 0.87 0.81 0.88 0.82
600 0.88 0.82 0.90 0.83
700 0.89 0.83 0.91 0.84
800 0.90 0.83 0.92 0.85
900 0.91 0.84 0.93 0.86
1000 0.92 0.85 0.94 0.87
roe:
c - OTHOLLUEHME TEMNI0EMKOCTEN NPOAYKTOB MOJIHOr0O CropaHusi Npu a=1 B MHTepBase TeMnepaTyp
oT 0°C go Ti k Ux TennoemMKocTn B uHTepBane Temnepatyp ot 0 °C o Tmax;
K - OTHOLLEHNE OB6BLEMHOM TEM0EMKOCTM BO3ayxa B MHTepBane Temnepatyp oT 0C go Ti Kk

06bEMHOII TENNOEMKOCTH NPOAYKTOB CropaHust Npu Ko3dduumeHTe n3bbiTka BO3ayxa B MHTepBase TeMnepaTtyp
ot 0 C po Tmax.

4.13.2.2 V3MeHeHWe napaMeTpoB TonaMBea

Ecnu onepaTtopa He ycTpavBaloT napameTpbl CTaHAAPTHLIX TUMNOB TOMMBA, OH MOXET U3MEHUTb WX
XapaKTepucTkK (BKKOYas HasBaHue), NnMbo 3anporpaMMmMpoBaTh OAMH U3 CBOHOAHONPOrpaMMMpPyeEMbIX TUMOB
TonnMBa (YeTbipe NocneaHne CTPOKU B ClMCKe TMMNOB Tonnmea). CneayeT yyecTb, YTO U3MEHEeHUs cAefnaHHble
ANS CTaHAApPTHbLIX TUMOB TOMAMBA COXPAHSIOTCA TOSIbKO A0 Crefylowero Bbi3oBa (yHkuun Crkuraemoe
TOMJIMBO, a BBefdeHHble napaMeTpbl CBO6OAHONPOrpaMMUPYEMbIX TUMOB TOMAMBA 3anNMUCbIBAOTCA B
SHEproHe3aBUCMMYIO NMaMATb U COXPAHSAIOTCA NPU BbIKIIOYEHUN MUTAHUS.

[ns naMeHeHns napamMeTpoB TONJMBA HaAo BblbpaTb B CNMCKE COOTBETCTBYIOLWWYIO CTPOKY B CMIMCKE
TWUMNOB TOMJSIMBA M HaXKaTb KaBuLLy , Ha aucnnee oTobpassTcs Ha3BaHWe TOMNAMBa U ero KO3ahhULUNEHTHI.
[Janee HeobxoanMO BbIGMpast MUraloLLMM MapKepoM M3MeHsieMble NapaMeTpbl TOMNBA BBECTU HYXXHbIW TEKCT U1
3HaYeHus1 koapuumeHToB (CM. NyHKThl 4.13.2.3 1 4.13.2.4). BBoA M3MeEHeHUII NOATBEPXKAAETCS KnaBuLei

4.13.2.3 PeaakTupoBaH1e TEKCTOBOM CTPOKM

AKTVBHOI AN BBOAA WM PEAAKTMPOBaHUS SIBASETCS MUralolas CTpoka. s BHECEHUS U3MEHEHUM
B 3TY TEKCTOBYIO CTPOKY HaA0 HaXkaTb KIaBuLy , nocsie Yero Ha Aucrnee ocTaeTcs peaakTupyeMasi CTpoka
n nosiBnsieTcs Tabnuua, cogepxkawas CUMMBOIbI, KOTOpble MOXET coaepXaTb CTpoka. PegaktuposaHwue
NMpOV3BOANTCS BBOAOM CMMBOJIOB M3 NpeanaraeMor Tabnuubl B CTPOKY. Mapkep B CTpoke 0603Ha4aeT no3vumto
BBOAMMOrO CMMBOSIa. Mapkep nepeMellaeTcs KiaBuLLaMu @ () n @ (»). CumBon u3 Tabnuupl
[06aBNSeTCs B yXKe CYLLEeCTBYIOLLY0 CTPOKYy. CTpoKa MOXeT coaepxxaTb MakcuMmyM 21 cumeon. Ecnm npu BBoge
KOSIMYECTBO CMMBOJIOB MPEBLILAET MaKcMMasibHOe, NOCNeAHNI CMMBON OT6packiBaeTcs. Mapkep nepeBoauTcs
U3 CTPOKM B TabnuLy CYMBOJIOB KJlaBULLIEN @ (V). Ons Bbibopa cumBona 13 Tabnuubl Hago YCTaHOBUTbL Ha
Hero Mapkep KiaBulaMu C CMMBOJSIAMU @ (A), @ (v), @ (») u (7D (4) n Haxate (.
YaaneHve cMBOna cfieBa OT MapKepa NPOU3BOAUTCA KlaBULLEN @, €CNn HeobXxoAMMO CTepETb BCHO CTPOKY,
HeobX0AMMO NepeMecTUTb MapKkep B CaMblli ee KOHeL, M NociefoBaTeNbHO YaanuTb KaXabli CUMBO KnaBuLLei

PeflakTMpOBaHWe CTPOKM 3aBepluaeTcs HaxaTem knasuwm (3. OT pefakTMpOBaHWUS MOXHO
OTKa3aTbCsl B /06O MOMEHT. Bbixoa 63 coxpaHeHus nameHeHui — Haxatvem knasuwm ESE.
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4.13.2.4 Beog undpoBOro 3Ha4eHus

[ins BBOAA UM peaakTUpPOBaHMS YMCNIOBOI0 3HAYEHUS], COAEPXKALLErocs B CTPOKe CpaBoYHMKa, Hado
BblAENUTb CTPOKY, COAEpXXallyld YMCIO, M HaXaTb K/aBuLly . Yncnosoe 3HaueHue pepakTUpyertcs
3aMeHon umdp B MO3WUMM, OTMEYEHHOM MUrallWmMM MapKkepoM. K 3aBepLieHWto pefakTMpOBaHWsl 4ncnia
MpMBOAMT MOCNeA0BaTENbHbIM BBOA BCEX 3HAYalmMX undp AMbo Haxatue KnaBuLM . MonbiTka BBOAA
yMcna BHE AOMYCTUMOro AMana3oHa 3HaueHui, 0603HauYaeTCcs 3BYKOBbIM CUIHAIOM, BBOA YMCNa NOBTOPSIETCS!
3aHOBO.

PepakTupoBaHMe CTPOKM 3aBEpLUAETCS HaXaTWeM KNaBuULLM @ OT penaKTUpoBaHUS MOXHO
0TKa3aTbCs B /OO0 MOMEHT 6€3 COXpaHEHUSI USMEHEHWI HAXKaTMEM KIaBULLIM ESC.

BBOA uMCNOBOro 3Ha4veHMs Kakoro-nmbo koadduuMeHTa aHanornyeH BBOAY YMC/IOBOMO 3HAYeEHWS,
coaepXallerocs B CTPOKE CrMpaBOYHMKA, HO B 3TOM C/lydae Mapkep Cpa3y YCTaHaB/IMBAETCH Ha MEpBYHO
3Havalyo undpy.

4.13.3 Bbibop 06bEKTa M3MEPEHUS

CnpaBoYHMK Ha3BaHMI 06BEKTOB MMEET 16 CTPOK ANs 3amnvcy U XpaHeHus MHdopMaumun. HassaHue
obbekTa M3MEpeHUss BBOAUTCS M pedakTupyeTtcss corfacHo n. 4.13.2.3 Hactoswero pykosoactea. OHO
3anunCcbIBalOTC B SHEProHe3aBUCMMYIO NaMsiTb Npubopa, KOTopasl COXPaHSIET AaHHble NPV MOSIHOM pa3psiae
aKkKyMmynsitopa.

4.13.4 Bbibop eavHuL, U3MepeHUst

Pe3ynbTaT M3MepeHusi cofepXaHus ra3oB MOXET BblBOAUTLCSA B 06beMHbIX YacTax % n ppm (parts
per million, 1/1000000 yactb obbema) unv B MUAAMIpaMMax Ha KyboMeTp Mnpu HOpPManbHbIX YCIOBUAX
(nasnenun 101,3 kMa, TemnepaTtype 273,15 K).

Mpu HeobXoAMMOCTM MOXHO MPUBECTU pe3ynbTaT U3MEPEHUS TOKCUMYHbIX Fa30B K CTaHAApPTHOMY
CoflepXXaHW0 KMCopoaa M yuuTblBaTh MpeobpasoBaHMe oOKcuMaa asoTa B AMOKCUMA asoTa npu Bbibpoce
OTXOASLMX ra30B TOMIMBOOKMUIAIOWMX YCTAHOBOK B aTMocdepy. PopMynbl nepecyeT pesynbTaTa U3MepeHus
rasoB rnpuBefeHbl B NyHKTe 4.14.4.

Bblbop eanHUL, M3MepeHust U pexxMMOB MepecyeTa pesynbTaTa U3MEPEHUS COAEPXKAHUS TOKCUYHBIX
ra3oB NPOM3BOANTCS B MyHKTE 4 MeHIO YCTaHOBOK. Y BbiGpaHHO cTpoku knasuwamu 7 unm @ MOXHO
YCTQHOBWUTb OAWH U3 BapuaHTOB B COOTBETCTBMM C Tabnuuel 4.6. CoxpaHeHWe U3MeHeHWU MOATBEPXAAloTCS
KnaBuwewn @ OTobpaxeHne eanmHUL U3MEepeHNs NMpY BbIBOAE Ha AUCMIEN U NMPUHTEp cornacHo Tabnuue
4.7.

Tabnvua 4.6

M3MeHsieMbIli napaMeTp BapuaHTbl YCTaHOBKM
EanHMUbl n3mepeHus ppm mg
YueT pa3basneHus na HeT
Mepecy. NOx k NO2 aa HeT

Tabnvua 4.7

EanHWMUBI n3MepeHuns YyeT pa3baBneHns | OTobpa)keHne eamHuL u3MepeHust *

ppm HeT ppm
ppm aa p02
mg HeT mg
mg aa mQO2

* Mpu BknoyeHHoM nepecyete NOx k NO2 (MEPECY. NOx k NO2 pa), B ctpoke NOx Kk
0003HaueH 0 eanH1L n3MepeHns fobaBnseTcs CUMBON «1 ».

4.13.5 OCHOBHbIE YCTaHOBKM

MoAMEHI0 OCHOBHBIX YCTaHOBOK (puc. 4.9) NO3BOMSET MeHSATb HACTPOMKM rasoaHanusaTopa.
OTHOCSALUMECS K BbIBOZY WM PErUCTpauMu pe3ynbTaToB M3MepeHusl. [pOTOKON M3MepeHus, BbIBOAWMMBIN Ha
MPUHTEP, MOXET 6bITb NOJIHLIN, CTAHAAPTHLIN M KPATKUNA.
B 3aBuMcMMOCTM OT TWMa NPOTOKONA MeHsIeTC 0bbeM

MPOTOKOJT NMPUHTEPA 1 o
KOHTPACTH. MEYATH 5 IlélbIBOD,MMOVI MEd)OpMaLI,VIVI. BapuaHTbl NPOTOKOJIOB MpeACTaBlieHbl B
punoxenuu [.
;gzggﬁgﬁloﬁggéq_ﬂaﬂ 2 PerynupoBka KOHTPACTHOCTM neyaTu npeaycMoTpeHa Aans
3ALMTA JATYNKOB 5 MOACTPOMKM MNPUHTEPA MNOA  KOHKPETHLIM  TUM  TepMobByMarw.
YCTAHOB.IATbI/BPEMS 5 M3MEHEHME KOHTPACTHOCTM OT MMHUMAbHOM [0 MaKCUMasbHOW
' PUC. 4.9 NPOM3BOAUTCA K/IaBULLAMM @Dy @, noATBepXXAaeTcs
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KnaBuLLEew @ MOXXHO NONYYUTb TECTOBYIO PacneyvaTKy HaXaB KnaBuLly @

AHaNoOrMyHO BBIMOJHAETCS HACTpoMKa KOHTPACTHOCTM M SIPKOCTU MOACBETKM Aucnnes. He cnepyet
yCTaHaBMBaTb SIPKOCTb MOACBETKM 60sibllie HeobxoauMor W BKIOYaTb 6e3 Heo6XOAMMOCTM, TaK Kak eé
aHepronoTpebnenne cokpallaeT Bpemsi paboTbl Nprubopa 6e3 nog3apsaaku akkymynsTopa.

YcTaHoBKa nopora 3awuTbl AaT4YMKOB AOCTYMHA KaK M3 MEHIO PEXMMOB, TaK M Npun paboTe B pexnme
«rasoaHanusatop». BBog 3HauyeHus nopora 3awuTbl OnMcaH B NyHkTe 4.13.2.4.

YcTaHoBKa AaThbl U BPEMS POM3BOAUTCA NOCNeA0BaTENbHBIM BBOAOM YNCEN KaBULLAMU @. 3
4.13.6 CepBuc

4.13.6.1 lNpoBepka repMeTMYHOCTMN ra30BOro TpakTa

®yHKUMS NpoBepKa repMeTUYHOCTM ra30BOro TpakTa AOCTYMHa Npu Hanmumm B npubope moaynsa «»
n3 nogmeHio cepsuc (puc. 4.10), KOTOpOe Bbi3bIBAETCA B MEHIO PEXMMOB. TeCT repMeTUYHOCTU MO3BOSISIET
MpPOBEPUTb Fa30BbI TPAKT W Hacoc oTbopa npobbl, YTO AaeT

TECT M'EPMETUHHOCTU 1 BO3MOXHOCTb M36exaTb ownbok, Bbi3BaHHLIX pa3baBneHnem
OBCJTYXK.AKKYMYJIATOPA 2 rasoBoi Mmpobbl M3-3a Moacoca aTMOC(EepHOro BO3dyxa B KaHan
PEXXMM NDIR BJIOKA 3 oTbopa npobbl. Moa razoBbiM TPaKTOM MOHMMAETCS FA30BbIM KaHasn
PEXWM BIN-510 4 CaMoro rasoaHanusaTopa W BCE YCTPOMCTBA Ha MyTU MPOXOXAEHUS
3ABOACKWE YCTAHOBKM 0 rasoBoi Npobbl: WNaHr C KOHAEHCAaTOCOOPHUKOM, 610K MOArOTOBKM

Puc. 4.10 npo 6bl C coeauvHWUTENbHBIM M O0OOrpeBaeMbIM  LUAAHIOM U
Npo600T6OPHBINA 30HA.

MpoBepka repMeTUYHOCTM MPOXOANUT B HECKOJIbKO 3TanoB.:

- NMpoBepKa M YCTAaHOBKA «HYNs» AATUMKOB AABNEHUS;

- nposepka paboToCnOCOBHOCTM Hacoca C MOAKAOYEHHbIM K rHe3gy FA3 MofHbIM rasoBbiM
TpakToM (puc. b.7 MpunoxeHus b);

- NOAK/IYEHNEe BXxOoAa 30HAa oTbopa npobbl K wryuepy -Pd/Pa ¢ nomMowbio nepexogHuka us
KOMMJeKTa NoCTaBKu A CO34aHWs 3aMKHYTOro obbemMa M KOHTpOSs AaBfeHus B ra3oBoM Tpakte (puc. b.8
Mpunoxenuns b);

- CO3AaHune ra3oaHaanM3aTopoM pa3pexxeHusl C MOMOLLbIO Hacoca oTbopa npobsbl;

- npoBepKka repMeTUYHOCTM MyTEM KOHTPOMS W3MEHEHWs [AaBfeHUS B ra30BOM TpaKTe npu
BbIK/TIOYEHHOM Hacoce oTbopa npabbl;

- NHAMKauuS pesynbTaTa TecTa.

Mpy Bbi30oBE YHKUMM NPOBEPKM TEPMETUYHOCTM Ha AWCMMEA NOCNefoBaTENbHO BbIBOASTCS
pekoMeHAaLmMn No NpoBEAEHUIO TecTa U AOMNONHWUTENbHAs CNpaBoYHAs MHQOpMaums 0 pexuMax NpOBEPKM.
Mocne npu obHapyXeHWu OWMOKM MM HEUCNPABHOCTU TECT MpepbiBAeTC M BblAAETCA COOTBETCTBYOLLEe
coobuleHne. B cnydyae npoxoxaeHWs BCEX TECTOB C MOSIOXKUTESbHBLIM pe3ynbTaToM BblAaeTcs cooblieHne o
repMeTUYHOCTW ra3oBoro TpakTa.

B cnyyae HerepMeTMYHOCTM ra30BOro TpakTa HaZO YCTAHOBUTb HErepMeTMUHOE YCTPOWCTBO MU
YCTPaHUTb NMPUYMHY. MOUCK HErepMeTUYHOro YCTPOMCTBA MOXHO BECTM MO MPOM3BOAUTENBHOCTM Hacoca Qvp
Kak nokasaHo B NyHkTe 4.13.1. MNocne ycTpaHeHWs NpuyMHbl MOACOCa BO3AyXa NOBTOPUTL TECT rEpMETUYHOCTY.
O6bl4HO B Mpouecce 3KChyaTauMu HapylleHMe repMeTMYHOCTM MOXET BO3HMKATb B pesyfnbTaTe M3HOoca
YMNOTHUTENBbHBIX PE3VHOBLIX KOJIEL Ha WTYLEpax, B pe3y/ibTaTe HeakKypaTHOM COOpPKN KOHAEHCAaTOC60pHMKa
nocne yaaneHns KoHAeHcaTa, Npy MeXaHWYecKuUX MNoBpeXAEeHUSX WAAHIOB U Koprnyca KOHAEHCAaTOCOopHMKa.

4.13.6.2 O6cnyXnBaHne akKyMynsitopa

Beuay Toro, uto B npnbope yctaHoBneHbl NiMH nepesapsikaemble 6aTapen, xapakTepHbIM CBOMCTBOM
KOTOpbIX siBNsieTcs 3ddekT "namsatn”, BblpaXkaloWmiics B MOTEPEe eMKOCTVM NpY 3apsfke He MOSHOCTbH
pa3psXXEHHOro akkymynaTopa. [M03TOMy He peKOMeHAYeTCH 3apsXXaTb aKKyMynsaTop, €C/M OH He MOJSIHOCTLIo
paspskeH. ®OyHkums «O6CnyXvBaHWE akKyMynaTopa» npegHa3HavyeHa Ans npodUNakTUKM BCTPOEHHOMO
akkymynstopa. Mpv BKIOYEHUM 3TON YHKUMM BLIMOSHAETCSA MONHas paspsiaka akKymynstopa, Ans Yero y
rasoaHanusaTopa aBToOMaTU4eCKn BKOHaAOTCA Hanbonee MoLHbIe NOTpebuTeny sHepruu: NoACBETKA AUCNIIES,
OCHOBHOW W AOMONHUTENbHBIA HAacoChl Fa30BOM Mpobbl. Mo Mepe 3aBepLUeHUst Pa3psaku SHepronoTpebuTenm
nooyepeaHo OTKAYaloTCA. Ha ancnnee npubopa MHAMUMPYETCS NPOAOIKUTENBHOCTb Pa3psaaku U HanpshkeHue
Ha akkymynsaTope. [1pn CHUXXEHUN HanpsXeHUs Ha akKyMynsaTope A0 3HAYeHWs, YCTaHOB/IEHHOrO B NporpaMMe
npubopa, Ha ancnnein BoiBoaUTCs coobuieHne «AKKYMYNATOP PA3PSXEH», n nutaHue oTkntodaetcs. Mocne
3TOr0 HeOHXOAMMO NOAKIOUYNTEL CETEBOW afanTep 1 3apsaauTb akKyMynsTop.

4.13.6.3 Pexxum NDIR 6n10ka

STOT NYHKT NOAMEHIO AOCTYMEH TOMbKO MpW HannumMu B npubope MHbpakpacHoro usmeputens. UK
n3meputenb 06MafaeT 3HAuMTENbHLIM 3HepronoTpebneHneM. PekoMeHayeTcs BKIOYaTb MHMpPaKpacHbIM
“3MepuTeNb TONTbKO eC/M NMPpU aHaIu3e rasoBoii CMEecU MpeanonaraeTcs NPOBOAUTL U3MEPEHWE Coaep)KaHUs
YrneBoaopoaoB. 3TO NO3BOSIUT YBENNYUTL BPEMSt aBTOHOMHOM paboTbl Npubopa OT akKyMynsaTopa.

24



4.13.6.4 Pexum BIMN-510

Mpn paboTe rasoaHanu3aTopa COBMECTHO C 6510koM noarotoBku npobel BINM-510 B 3TOM nyHKTE
MOAMEHIO OMEPaTOPOM YC TaHaBNMBAETCA pexknM paboTsl BIM-510: aBTOMaTUYECKUIA UK PYYHOE YrpaBieHHe.
OnucaHne pexumoB npuBoauTcs B N. 4.7.8 Hactoswero PD v B pykoBOACTBE MO 3KCryaTaumu
COOTBETCTBYIOLLEro 6710ka NOArOTOBKM NPOOGbI.

4.13.6.5 3aBoAcKue yCTaHOBKM

B 3TOM pexuMme Ha AMCNNEN BbIBOAWTCS 3HAY€HWSI HOPMUPOBAHHLIX CWUrHANIOB, MOCTYMAOWMX C
JaTYMKOB ra3oaHanmsaTopa. [lokasaHus, NpeACTaBfeHHble B AaHHOM BuAE, CAyXaT ANs MpPOBEPKM
TEXHUYECKOr0 COCTOSIHMS M HAaCcTPOVKU ra3oaHanu3aTopa. Beuay Toro, YTo AvarHOCTMKa M HacTpolka npubopa
BO3MOXHA TOMbKO  KBaM(MUUMPOBAHHLIMM  CMELMANIUCTaMM  NpU  HalWuMM  CreuManm3MpoBaHHOIo
060pya0BaHUs, AOCTYN K OCHOBHbIM (DYHKLMSIM A@HHOTO pPeXxmMa Mpu 3KCrlyaTauuy 3akpbiT. Monb3oBaTeNb
MOXXET TOJIbKO MOJTy4UTb CEPBUC-NPOTOKOJT COCTOSIHMS MPME0pa HAaXXaTUEM Ha KaBuLLy , KOTOpbI MOXET
NMOMOYb MpY OMNpeAeNEHNM NMPUUNHBI HEUCTPaBHOCTU. Mpy NonyYeHUn coobliueHns o6 owmnbke nepea TeM, Kak
CBSI3aTbCS CO CreuManucTamm cyxbbl cepBuUca NpeanpusiTUsi-U3roToBUTENS,, PEKOMEHAYEM pacrnedyaTaTb U
MMeTb Npu cebe cepBUC-NMPOTOKOS.

4.14 OcHoBHble (hopMysibl AN pacyeTa
4.14.1 W36bITOK BO3ayxa

Ha npakTnke ouyeHb CIOXXHO 06ecneunTb MaeanbHbI PEXUM CropaHusi TOMAMBA, NO3TOMY TOM/IMBHbIE
YCTaHOBKM Bceraa paboTatoT C M30bITOYHLIM KOIMYECTBOM BO3ayXa. OTHOLIEHME AEACTBUTENBHOMO KOIMYECTBA
BO34yXa K TeopeTuyeckM HeobxoaMMOoMy HasblBatoT M3ObITKOM BO3ayxa. M36bITOK Bo3gyxa AO/MKeH ObiTb
MWHMMasnbHbLIM, HO MpU 3TOM AO/MKHO obecneumBaTbCs MOSHOE cropaHue Tornavea. OH paccyMTbIBAETCA
cneayowmm obpasom:

Alf =N2/[N2-3.76-(02 -0.5-CO)J; )]
roe:
02, CO - namepeHHoe 3HayYeHMe KOMIMOHEHTOB B NpoLEHTax 06beMa;
N2 - cogepxaHue a3oTa B oTxoasawmx rasax: N2 = 100 - RO2 — 02 - CO.

PacueT u3bbiTka BO34yxa HauMHaeTcs B cnydvae, ecnu BenuunHa O2 Medblwe 20 %. Ecnn pacuer
n3bbITKa BO3ayXa He BeAETCs, TorAa Ha AMCMIen BMECTO 3HaUeHus BbiBoanTCs “---".

4.14.2 CopepxaHve CO2 B OTXOASALWMX ra3ax

Copepxanue CO2 B oTXoAsLMX ra3ax 3aBUCUT OT AONM yriiepoda v BoAOPOAa B TOM/IUBE, KONIMYECTBa
BO34yXa, MOCTynawLWero Ha [rOpeHue, U pexuma OkuraHus Tonnuea. [asoaHanusatop [Ar-510
HenocpeacTBeHHOro namepeHns CO2 He Mpou3BOAWT, a BbIYUCIISIET, UCXOAS U3 COAEpPXaHWs Kucropoaa M
yrapHoro rasa. [ns npaBWibHOrO pacyeTa HeobxoauMo 4yTObObl TWM TOMNAMBA, Bbl6paHHOrO A0 Hadvana
N3MepeHns COOTBETCTBOBAN CKUraeMoMy TOMAMBY, U He 6blno pa3baBneHus NpoAyKTOB CropaHus BO34YXOM.
Ecnun xapakTepucT1kn OKMraeMoro Tornamea OTAMYaloTCs OT CTaHAAPTHBIX UM OKUIAeTCsl CMECh U3 HECKOSIbKUX
TOMNMB, He- 06XOAMMO U3MEHUTb XapaKTEPUCTUKK BblIBpaHHOro TOMMMBA, PYKOBOACTBYSCH MYHKTOM 4.13.2.2
HacTosiLero P3.

CopepxaHue CO2 paccunTbiBaeTCs cneayowmm obpasom:

CO2 = CO2 makc.Ton. - ( 100 - 4.76 - (02 n3m. - 0.4 - CO u3mM. )) / 100 - CO un3m. (2)
roe:
CO2 mMakc. — TeopeTMyeckoe MakcMManbHOE COAEpPXKaHWUE YINEKMUCIIONo rasa npyu CTeEXMOMETPUYECKOM FrOpeHUM
TOMNMBa;
02 13M. — Xaponpou3BoanTENbHOCTb TONSIMBA;
CO 13M. — OTHOLLIEHWE TENI0EMKOCTEN NMPOAYKTOB MOSTHOMO CropaHus*.

4.14.3 TennonoTepu rnpu cropaHuu

Mpn O©KWraHMM TOMAMBA B 3SHEProcMCTeMax CTPEMSTCS KaK MOXHO 6o0nblue WUCnonb3oBaTb
ocsoboxaatoLeecs Npu CropaHMn Tensio M BO3MOXHO YMEHbLUWTb ero noTepu.

CyuwiecTByeT criegyrowme BuAbl NOTEpPb.

- MoTepu ocBOBOXAAIOLLErOCs TeMNa NPOUCXOAST BCIEACTBME pa3HULbl MEXAY MNOCTyMNatoLlen B TOMKY
TEMMepaTypol CMecu TOM/MBa C BO3AYXOM W OTXOoAAWMMM rasamu. Yem 6osnblie M36bLITOK BO3dyxa W,
cnepoBaTenibHO, 06bEM OTXOAALWMX AbIMOBbIX FA30B M YeM Bbile TemrepaTypa OTXOASLWMX ra30oB, TEM Bbille
notepu Tenna. Mpmbop AAI-510 npon3BoanT pacdeT noTepb TENO0Thl C YXOASLWMMIN ra3aMn B COOTBETCTBUN C
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dhopmynon:

Q2=gT)-[C+(h-1)-B-K]-100 (h=C02max / (CO2+CO)); 3
T’'max
roe:
CO2 max — TeopeTnyeckoe MakcumanbHoe coagepxxanune CO2;
T’'max — )Kaponpou3BoAUTENIbHOCTb TOMINBA;

C' — OTHOLLEHWNE TEMNIOEMKOCTEN NPOAYKTOB MOSIHOMO CropaHus *;
K — oTHOLWEeHMe 06bEMHON TENIOEMKOCTX BO3AyXa W NPOAYKTOB CropaHus *;

B — COOTHOLLEHME 06BEMOB BMIAXKHbBIX U CYXMX MPOAYKTOB CropaHus;
Tg — u3MepeHHas TemMnepaTypa yXOAsLmMX ra3os;
Ti — TeMnepaTypa NocTynarLLero B TOMNKY BO34yXa.

* 3aBMCAT OT TeMmnepaTypbl YXOASLWMX ra30B M HaxXoAsTcs TabnuyHbIM CNocoboM Ans CTaHAAPTHLIX BMAOB
TOMSIMBA WM BbIMUCNAIOTCS Afs CBO6OAHOMPOrpaMMUMPYEMbIX BUAOB TOMMBA UCX0As U3 3HadeHuin C' u K npu
200°C, koTopble BBOASATCS MPU YCTAaHOBKE TOMIMBHbLIX KO3(M®ULUMEHTOB (CM. M.M. YCTAHOBKA MapamMeTpoB
TONAMBA).

- MoTepwn Tenna, CBsI3aHHbIE C XMMUYECKOW HEMOSIHOTONM cropaHusi Tonnamnea (Q3), obycnoBneHHbIE
cofepXXaHMeM B MpOAYKTaX CropaHus roptoumx KOMMOHEHTOB (OKMCKM yrnepoda). XuMuyeckasl HenosiHoTa
cropaHus HabnogaeTcs Npyu HeAOCTaTOYHOM KOMMYECTBE BO3AyXa, YHACTBYHOLWErO B rOPEHWUM, MW MIOXOM ero
nepeMeLllnBaHnm C TOMJIMBOM, MPU CHUXKEHMN TEMNepaTypbl B 30HE ropeHus. MNpunbop nponssBoanT pacyeT no
¢dopmyne:

Q3=(30.2-CO-100-h)/P; 4)
roe:

CO - copepxaHue oKcMaa yrnepoaa B yxoaswmx razax B 06beMHbIX NpoLeHTax;
P — KONMYECTBO TEMMOTHI, BbAENSIEMOE NPU MOHOM CKMraHUM 1M3 Cyxux MPoAyKTOB CropaHusi.

- O6bwwe notepu Tenna (Qa) paccunTbIBAOTCS Kak CyMMa npeablaywmx notepb: Qa = Q2 + Q3. (5)

MoTepn BCneacTemne TennousnyyeHns (BennumMHa noTepu BCIeACTBME TEMOM3YYEHUS 3aBUCUT OT
KOHCTPYKLMKN 1 n3onaumm Kotia u coctasnset ot 0.5 o 4 %).

- [loTepn OT MeXaHN4YeCKON HEMOJIHOTLI CropaHust ToMnnBa (MpoBa TOMJIMBA CKBO3b KOMTOCHUKOBLIE
peleTKkn, CoAepXaHus TOM/MBa B 30/1€ M LWnakKax, YHOC TOMAMBa C YXOAALWMMM rasaMmn) He Y4YUTbIBaKOTCA
Np1MbopOM 1 MOryT BbITb YYTEHbI MO 3HAYEHMSIM, YKa3aHHbIM B IOKYMEHTauun Ha koTen. Mo Tabnuue 4.8 MOXHO
NpUBAMKEHHO OLEHWUTb NMOTEPU M3-3a MEXAHNYECKON HEMOSTHOTLI CropaHus TOMJIMBa.

Tabnuua 4.8
Buz TOMKM Tornnmeo MoTepu OT MeX. HEMONHOTHI
cropanusi Q4 %

6ypble yrnm 0.5-1.0
KaMeHHbIE YIrn C BbIXOA0M neTyumx 6onee 25 % 1.5-25

MblneyrosnbHble TOMKU| KaMeHHbIe Yr/iv C BbIXOAOM NeTy4ux MmeHee 25 % 2-3
noayaHTpauuT 3-5
AHTpauuT 4-5

LLlaxTHO-MenbHUYHbIE | Ppe3epHbivi Topd, Bypble yrav K cnaHew 1-2

TOMNKU KaMeHHbIe Yrnn ¢ BbIxogoM netyumx 6onee 30 % 4-6
TOp KyCKOBOW 2
CnaHupl 3
6ypble YIIM C YMEPEHHOW 30JIbHOCTbIO 5-7

Cnoesble TOMKK KaMeHHbIe Yr/n 5-7
QHTPaUMT COPTUPOBaHHbIN 7
6ypble Yrnn BbICOKO30/bHbIE 9-11
QHTPaLMT HECOPTMPOBAHHbIV 14 -18

YT06bI ONpefennTs 06Lme NoTepu YCTaHOBKK, 3TU NOTEPU A0MKHbI 6bITb MPOCYMMUPOBaHBI C 06LWMMUK
notepsmu Qa,

paccyMTaHHbIMU NPUEOPOM.

PacueTr noTepb HauvMHaeTcs B ciayyae, ecim BennumHa CO2 6onbwe 1,0 % v pasHOCTb Mexay
TeMnepaTypoi rasa v TemnepaTtypoit Bozayxa 6onbiue 20 C. Ecnv pacyeT notepb He BEAETCS, TO Ha AMCTIIEN
BMECTO 3HayeHun BbiBoauTCa “———". Bonee noagpobHO MO3HAKOMWUTBLCA C WCMOMb30BAHHOW METOAMKOW
TENJ0TEXHNYECKMUX PACYETOB MOXHO B KHUrEe «3EKTMBHOCTL MCMOMb30BaHusl Tonamea», Pasud M. b., nsag.
«Hayka», r. Mocksa, 1977 .

4.14.4 lNepecyeT pe3ynbTaTta N3MEpeHUs ra3oB

CvrHanel O BenuMuuHe KOHUEHTpauun n3MepgdemMbliXx ra3oB, nocrtynawwme C AaTy4UKOB,
nponopunoHanbHbl 06bEeMHBIM  AONIAM n3MepseMbIX KOMMOHEHTOB. B 3aBucumocTn OT Bbl6paHHbIX €anHny
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M3MEPEHNS M PEXUMOB pacyeTa M3MepeHHoe B 06beMHbIX AOMsIX cofepaHue rasoB B npobe Em(ppm)
nepecynTbIBAETCA CornacHo hopmMynam, NpuBeaeHHbIM B Tabnmue 4.9, 1 BbIBOAUTCS Kak pe3ynbTaT U3MEpPEHUs.
KoahmLmMeHTbI NepecyeTa oT 06beMHbIX A0Nel (Ppm) B BECOBbIE KOHLIEHTPaLMU (Mg Ha M3 Npu1 HOpMasnbHbIX
ycnosuax 101,3 klMa n TemnepaTtype 273,15 K) npuBeaeHsl B Tabnuue 4.10.

Tabnuua 4.9 Tabnuua 4.10
EavHnubI Yuet PesynbTaT N3MepsieMblit ras, XuM. Kmy,
n3MepeHuns | pasbaBnenus N3MepeHnst dopmyna mg/ppm
ppm HeT Em (ppm) CO 1.26
ppm Ja Kdil - Em (ppm) NO* 1.34
mg HeT Kmv - Em (ppm) NO2 2.05
mg Ja Kdil - Kmv - Em (ppm) SO2 2.93
MpuMeyaHwne: * ecnv Npu BbiIbope eanHNL N3MepPEHN H2S 1.52
BblbpaH nepecyeT NOx k NO2 (MEPECYH. NOx K NO2 CH4 0,72
fa), To Kmv ana NO 6yget 2.05. C3H8 2,05
KoadhduumeHT pasbaBneHns 0THOCUTENbHO 06pa3LOBOM KOHLIEHTPALMM KUC/IOpoAa paccyMTbIBaeTCs
no gopmyne:
Kdil = (20.9 — O2ref) / (20.9 — O2m); (6)
roe:

O2ref — 3HaueHMe 06pa3LOBOro CoAep)KaHUsl KUCNopoaa B 06bEMHbIX NpoueHTax cM. n. 4.13.2.1;
02m — n3MepeHHOoe 3Ha4YeHne coaepXxaHns KMcopoaa B 06beMHbIX MpoLEHTax.

4.14.5 PacyeT CKOpOCTU U pacxona

CKOpOCTb ra30BOro NMoToKa, M3MepsieMasi C NMOMOLLbIO MHEBMOMETPUYECKMX TPYBOK, N0 U3MEPEHHOMY
AVHaMUYECKOMY AaBNEHUIO paccumTbiBaeTCst No dhopmyne:

\/2-Kt-p-(273+Ti)-101.3

v = , (7)
Kp-Pa-273 MG

roe:

p — U3MePEeHHbIN Nepenag Aasnexus, Ma;

Ti — TeMnepaTypa M3MepeHHOro ra3onblIeBoro NoToka, °c;

Pa — abconioTHOE AaBneHne B MecTe 3amepa, Klla;

Kt — k03 ULMNEHT Npeobpa3oBaHMsl MHEBMOMETPUYECKON TPYOKU;

Kp — MNOTHOCTb ra30MbIIEBOrO MOTOKA B HOPMasbHbIX YCIoBUSIX (Kr/M3). [Insi NpUGAKEHHBIX PacieToB

MNOTHOCTb AbIMOBBIX Fa30B MPUHWUMAIOT PaBHOM MAOTHOCTWU Bo3Ayxa (p = 1,29 kr/m3). TouHblli pacueT
NAOTHOCTU Cpeabl NPOU3BOANTCS B COOTBETCTBUM C pasaenom 4 TOCT 17.2.4.06-90.

CpeaHsis CKOpOCTb MO BCEM U3MEPEHHbBIM TOUYKaM B CEpUK onpeaenseTca no gopmyne:

vp=1/N-3 vpi, ML

®opmyna cnpaseanvea npu pasbueHny cedeHus ra3oxofa Ha pasHble NAOLWAAM, BHYTPU KOTOPbIX
nokanbHasi CkopocTb Vpi cuMTaeTcs 0AMHaKOBOW.

CpepHee 3HayeHMe 06bEMHOro pacxoja Cyxoro MoTOKa rasa, NPUBEAEHHON0 K HOPMasbHbIM
YCNOBWAM, MO BCEM YXKE U3MEPEHHBLIM TOUKAM B CEPUMN PacCUMTLIBAETCS Kak:

273.15-Pa VM
Qvg =S9° VP Grzisirg (L —P1=0) #iG (8)
roe:
Sg — Nnowwaab ceyeHns rasoxoaa, M2;
VP — CPenHss CKOPOCTb MO BCEM TOYKAM CeyeHus;
Ti — TeMnepaTypa U3MepeHHOro ra3onbleBoro noToka, °C;
Pa — abcontoTHOe faBneHve B MecTe 3amepa, Kla;
Pn — MaccoBasi KOHLIEHTpaLMsi BOASHBIX MapoB B ra3’oBOM MOTOKE MPU HOPMarbHbIX YCHOBUSX, /M3,
onpegensiemas B cooteeTcTBMM ¢ FOCT 17.2.4.08-90 B 1 BBOAMMAS KaK KOHCTaHTa [0 Hayasna U3MepeHus;
VM — MOJISIPHBIN 06BEM BOASIHLIX NAapOB MPW HOpMasbHbIX ycnoBusix (VM = 22,14x10‘3 M3/Monb);
1] — MONsipHas Macca BoAsHbIX napos (:= 18,0 r/Monb).

4.15 Yxop 3a ra3oaHaziM3aToOpoOM Npu 3KCrJlyaTauum

Mpun akcnayaTaumMm Nonb30BaTeNb PErynsapHO AO/MKEH BbIMOMHATb Cleayollee:

- CBOEeBpeMeHHO 3aMeHsATb UIbTPbl FPYBOM OYUCTKM MO Mepe UX 3arpsi3HeHUs (MoYEpHEHUS);

- OnopaxHuBaTb JfOBYLUKY WM KOHAEHCATa W perynspHo ee uuctutb (obpallatb BHMMaHWE Ha
YOTHEHKE);
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- PerynapHo umctutb 30HAbI 3abopa rasa. Y 3oHga Tvna B perynsapHO unctutb 6€H3MHOM

NPUEMHMK PUNLTPOBasbHOM ByMmaru;

- [na coXpaHHOCTM AaHHbIX, COXPAHEHHbIX B NaMATK, PerynspHO 3apsxaTb, He pexe 1 pas3a B

MecsLy (NpMMepHO Ha 8 4acoB).

- [pw 3arpsisHeHUM caM NpuEOp UNCTUTb BMIAXKHOW TPSAMKOW, HE MPUMEHSIS PacTBOPUTENM U

MowoLme cpeacrea.

4.16 Bo3MOXXHble ownbku B paboTe, HEUCNPABHOCTH M CNOCO6bI X YCTPaHEHMS

MepeyeHb Hambosiee 4acTo BCTpeyvaloWwmMXcs OWKnbok B paboTe ¢ npubBOpoOM, HeucrnpaBHOCTEN WU
€nocoboB nx yCcTpaHeHusl npueeaeHsl B Tabn.4.11.

Tabnuua 4.11

HavMeHoBaHWe HencnpaBHOCTU, BHELLHee
nposieieHne

Bo3MoXXHasi MpUYMHa HEWUCNPaBHOCTU

MeTop ycTpaHeHus

Mpu60p He BKTIOYAETCS KHOMKOM

PaspsiKeH akKyMyisSiTop

MoaKntoymnTe CeTeBon ajanTep Ha 8 yacos

Mprbop He BKIKOYAETCS NPY NOAKTIOYEHUM
ceTeBOro aganTepa

BCTPOEHHbI MUKPOMPOLIECCOP «3aBUC»

CeTeBoI afanTep HEe MOAK/IOYEH K CETH
HeucnpaseH ceTeBoi aganTep

Haxmmute 1 yaepxXuBaiTe  KHOMKY
BK/ItOYeHUst npubopa 30 c.

MpoBepbTe ceTeByO PO3ETKY, HaNpsbkeHne
3ameHuTe aganTep

Mprbop He BLIKITHOYAETCS KHOMKOM BCTPOEHHbIN MMKPOMPOLIECCOP «3aBUC» Haxmute 1 yaepxuBaiite  KHOMKY
BK/IHOYeHUs npubopa 30 cek.
W2 nn Temnepatypa Tg -200C HewncnpasHa TepMonapa 3ameHuTe TepMonapy
O6pbIB TepMOKOMMNEHcaL,. kabens Halgute v ycTpaHuTe o6pbiB
WM? (HU3KUI NOTOK, 30HA MOAK/IOYEH) 3acopuncs punbTp rpy6oii ouncTkm 3ameHuTe bunbTp
Mepernb npo6ooTHOpPHOIN MarucTpam MpoBepbTe Tpaccy npo6ooT6opHOI
Marucrpanm

HenpaBunbHoe noAkoyYeHe 30Haa

MpoBepbTe NpPaBUILHOCTb MOAKIOYEHNS
30H4A

47 (HV3KMIT NOTOK, 30HA OTKIIKOYEH)

HeuncnpaseH Hacoc

O6paTuteck B cnyxby cepBuca

4}

OrtcyTcTByeT cBs3b ¢ bIM-510

MposepbTe noakaoveHne BIM-510 u
HalM4ume y Hero nuTaHus

B x

HeuncnpasHocTtb BIMM-510

CmM. BMr-510 PykoBoacTBo no
skcnayatauum JINAP.418312.001

He wu3MeHsAOTCS NOKasaHus Ha aucrinee
npv MoMeLeHnn 30HA4a B TO4YKy OTOOpa
npobbl: TgxTa, 02x20,9, CO..H25=0

He BktoYeHO U3MepeHne

Haxxmute Ha kHonky START/STOP

Temnepatypa rasa Tg coOTBeTCTBYeT
[OENCTBATENBHOCTM WM U3MEHSIeTCs,  a
02=20,9, CO...H25=0.

Ltyuep  npo6ooT6opHoOii
MOAKI/IIOYEH HE K TOMY THe3Ay
HerepMeTuyHbIN NPO600TEOPHBIN TPakT

Marucrpanu

BbInonHUTE NpaBubHOE NOAKIIOYEHNE

MpoBepbTe TPakT B COOTBETCTBMM C
n.4.13.6.1 n n.4.13.1.

TemnepaTypa
LENCTBUTENBHOCTU 1
BbillE OXWAAEMbIX 3HAYEHUI,
HUXXE OXMAAEMbIX 3HAYEHWIA.

rasa Tg cooTBeTCTBYET
nsmeHsietca, 02
CO..H2S

HerepMeTuyHbIi NPOBoOTEOPHbIN TpakT

MpoBepbTe TPakT B COOTBETCTBUM C
n.4.13.6.1 n n.4.13.1.

M3MepeHHble napaMeTpbl COOTBETCTBYIOT
0oXunaaembiM, pacyeTHble napametpsl (CO2,
Qa, Alf) He COOTBETCTBYIOT OXXMAAEMBIM.

HenpasunbHO Bbl6paH TMN TONMIMBa

HenpaBunbHO BBeAEHbl XapaKTEPUCTUKK
Bbl6paHHOF0 TvNa TonanBea

BbibepuTe MpaBuibHbIA BUA TOMAWBA, ANs
KOHTPO/IS BK/IKOUMTE MOJHbI TUM NPOTOKO/Ia
npuHTEpa

MpaBunbHO — BBEAUTE  XapPaKTEpPUCTUKU
BbIGPaHHOro TMMA TOMUBA, AS KOHTPONs
BK/KOUMTE MOJIHbI TUM NPOTOKO/1a MPUHTEPA

Mpu w3MepeHWM cocTaBa rasa npubop

YcTaHoBeH Nopor 3alumTbl AaTYMKOB HIDKE

M3MeHuTe nopor 3almTbl 4aTYMKOB Bbille

MHAMLMPYET neperpysky [aTYMKOB | M3MEPSIEMOiA BENMUMHBI OAHOrO U3 KaHanoB | M3MEpSieMoro  3HayeHust Mo KaHanam
CO...H2S He pocturHys BepxHero npegena | CO...H2S. CO...H2S
n3MepeHus
XXX - paTumk HeucrnpaseH HenpaBusbHbIN OTEOP «4MCTOro Bo3dyxa» | [poBepbTe  HaxOXAeHVWe  30HAQ  Ha
Npu NPOBEAEHUN YCTAHOBKWN «HYNS» «4ncTOoM»  BO3AyXe, nNpa- BWIbHOCTb
NOAKIIOYEHUS BMMn-510, pecypc

Hewncn PaBHOCTb AaTyMKa

reHepartopa Hynesoro rasa y brnn-510
Ob6paTuTechk B Cryx6y cepsuca Anst 3aMeHb!
JaTymka
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5 CBefeHMs 0 TEXHUUYECKOM 06CNTY)XMBAaHUMN U PEMOHTE

la3oaHanuzatop [OAM-510 sBNSieTCS CNOXHLIM MpUBOPOM C raMMON M3MEpsiEMbIX MapaMeTPOB,
OCHOBAHHbIMW  Ha  pPasNUYHbIX  NpUHUMMIAX  M3MepeHus.  TexHudeckoe  obcnyxuBaHne  Tpebyet
cneunanu3npoBaHHOr0 060pyaoBaHUS M AOMKHO MPOM3BOAUTBLCA KBANMMUUMPOBAHHBIMK CheuManmcTamum.
TexHnyeckoe 06CNy>XMBaHWE MNPOM3BOAMTCA HA NpeanpuaTuM  marotosutene wm ero dunmanax. B
MEXMOBEPOUHbIA WHTEpBan MNpubop He TpebyeT TeXHUYecKoro obcnykmBaHus. CBeAEHWUS O TEXHWMUECKOM
06Cny)XMBaHUM 1 peMOHTE BHOCSTCS B Tabnuuy 5.1.

Tabnuua 5.1.

[Jata HavnmMeHoBaHWe TEXHNYECKOro O6C)'IY)KMBaHMFI N PEMOHTA
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6 MoBepka

MoBepka rasoaHanM3aTopa AO/MKHA MPOU3BOAUTLCA NNLAMKU C KBanudUKaLuein rocyaapcTBeHHOro
MOBEPUTENS B COOTBETCTBUM C METOZIMKOW NMOBEPKK, coaepXalleica B peaepanbHOM MHGopMaLMOHHOM dhoHae
no obecrneyeHno eANHCTBA U3MEPEHUIA, C MEXXTIOBEPOYHBLIM MHTEPBANIOM 12 MecsiLEB.

Tabnuua 6.1.

CBeneHus 0 noBepke [laTa noBepku

Moanuce,

HomxHocTb, ®UO nosepuTens
3HaK NoBEpKU

7 MpaBuia XxpaHeHUA U TPAHCNOPTUPOBKHU

la30aHanM3aTop [AO/MKEH XPaHUTbCS B 3aBOACKOM YMAKOBKE B  3aKPbITbIX MOMELLEHUSX C
TemnepaTypoit oT roc 5 ao noc 40 C v oTHOCUTENbHOM BRAXHOCTbIO A0 80 % npu Temnepatype 25 C
(ycnosusi xpaHeHus 2 no FOCT 15150). [laHHble ycnoBus XpaHeHUs OTHOCATCS K XpaHUAWLLAM U3roTOBUTENS U
noTpebutensi. B NoMeLLeHMN ANS XpaHEHUS HE AO/MKHO ObITb MblIM, MAPOB KUCOT M LUENoYeEn, arpeCccMBHbLIX
rasoB W ApYyrux BpeaHbIX MpUMeCel, Bbi3bIBAIOLLMX KOPPO3MIO.

la30aHann3aTop TPAHCMOPTUPYIOTCS B 3aBOACKON YrakoBKe NtobbiIM BUAOM KPbITOro TPaHCMopTa U B
oTan/iMBaeMbIX rep- METU3MPOBaHHbIX OTCeKax CaMoneToB 6e3 orpaHMyeHns CKOpOCTU Ha Ntobble pacCcTosHMS
npu Temnepatype oT MuHyc 20 Ao nmoc 50 € M OTHOCMTENBHOM BRAAXHOCTM BO3dyxa 40 95 % npwu
TeMmnepatype 35 C. TMpu TpaHCNOPTUPOBKE Tapa [AOMKHA ObiTb HAAEXHO 3aKpersieHa W 3aliuileHa oT
BO3AENCTBUS COMHEYHbIX Nly4el, 0CaAKoB, MbLIM U XMMUYECKUX BELLECTB, YPOBEHb BMGpauuu rpynna L1 no
FOCT 12997-84.

8 Ytunuzaums
YTunusauus He TpebyeT cneynanbHbix Mep 6€30MacHOCT 1 NpPoM3BOANTCS 06bIYHBIM CNOCO60M.
9 NapaHTHiiHbIe 0683aTeNIbCcTBa

1. FapaHTUs npeaycMaTpuBaeT 6ecnnaTHbIM PEMOHT MM 3aMeHy 3anyacTeil, KOMMIEKTYIoWMX B
TeueHue 12 mMecsueB, HauMHas co AHS OTrpy3ku npubopa noTpebuTento.

2. I3rotoBuTENb rapaHTMpyeT COOTBETCTBME XapaKTEPUCTUK mn3aenus TpeboBaHusM, U3NOXKEHHbIM B
pasgene «TexHUYecKue XapaKTEPUCTUKWU», B TeYEHUe rapaHTUMHOrO cpoka npu CcoBAOAEHUM YCNOBMIA
SKCnNyaTaunn, U3N0XXEHHbIX B HAaCTosLLEM PYKOBOACTBE.

3. MapaHTUItHOE 06CNYXXMBaHME BLINOMHAETCS Ha TEPPUTOPUN NPeanpUSTUS-U3roToBuTens. [loctaBka
HeucrnpaBHOro Npubopa BbIMNOSHAETCS 3a CYET U Cunammu noTpebuTensl, ecnM B AOroBOpe Ha MOCTaBKy He
YKa3aHO MHoe.

4, Cpok rapaHTMIHOro peMoHTa He 6onee 30 pabounx gHeN.
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5. 3aMeHeHHble (CNIOMaHHbIE) 3amacHble 4YacT M KOMMEKTyWwme ABASKTCS COHBCTBEHHOCTbIO
nsrotoButens. [ns BCEX 4YacTel, KOTOpble YCTaHaB/MBAOTCS B TEYEHWM rapaHTUMHOMO CPOKa, rapaHTusi
3aKaHUMBAETCSl BMECTE C rapaHTuen npubopa.

6. FapaHTUa AeUCTBUTENbHA B TOM CllyYae, ecu:

- npnbop NCrosb3yeTcs CTPOro B COOTBETCTBMM C PYKOBOACTBOM MO 3KCNJlyaTauuu;

- He HapyLleHa 3aBoAacKas niaombuposka npubopa;

- ecnu aedekTbl He CBSI3aHbl C BHELLIHMMW BO3AEUCTBUSMU;

- PEMOHT MPOM3BOAMICA TONIbKO NPeACTaBUTENSAMU NPeanpUSTUS-U3roTOBUTENS;

- ecnn npubop nocne ycrtaHoBneHus aedekta HesaMeanuTenbHO nepeaaH npeacTaBUTENo
npeanpusaTUa-U3roToBUTENS.

Mo Bonpocam rapaHTUiHOro 06CNyXxmMBaHWs obpallanTech No agpecy:
Poccusi, 603152 HwxHuin Hoeropog, yn. JlapuHa 9a,

000 " OutaHras", http://www.ditangaz.ru

Ten. 831-4665451, e-mail: market@ditangaz.ru
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COTI'JIACOBAHO

["1aBHbIH MeTposiOr
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e T. b. 3maunHcKan

7 16 cenTadps 2024 r.

I'OCYJAPCTBEHHAS CUCTEMA OBECITEYEHUSA
EJUHCTBA HSMEPEHUH

I'azoananuszatopsr JJAT-510

METO/JIUKA ITOBEPKH

MII 1600-1719-2024

2024 r.



1 O0mme noJs1oKeHNst

Hacrosimias meTonuka TMOBEPKH paclpocTpaHseTrcss Ha raszoaHanu3atopbl JIAT-510 (B
JabHEHIIIEM — ra30aHaNn3aToOPhI ), IpeIHa3HAUCHHbIE I U3MEpPEHUs cojiepxkanus kucinopoza (02),
okcuna yraepona (CO), okcuaa azota (NO), auokcuaa azora (NO2), cepauctoro anruapuaa (SO»),
cepoBosiopona (HoS) u yrieBomopooB B OTXOASIIMX Ta3ax TOIJIMBOCKHUTAIOIMIMX YCTaHOBOK,
U3MEpEHUs TeMIIepaTyphl B TOUKE 0TOOpa MpoObI M TeMIIepaTypbl OKPYXKaIoIIe cpebl; n3MEepEeHHs
abCOJIIOTHOTO ~ JaBJICHUS, PpA3HOCTH JABICHHWN, W30BITOYHOTO MJaBICHHs/ pa3pexeHHs, U
yCTaHaBIMBAET METO/IbI IEPBUYHON MOBEPKH J0 BBOJA B HKCILIyaTaIUIO, a TAKXKE IMOCIe PEMOHTA U
MEePUOIUYECKON MOBEPKU B MPOIIECCE IKCILTyaTALUH.

TpeboBanusi 1o OOECHEUEHUIO MPOCICKUBAEMOCTH TMOBEPAEMBIX Tra30aHAIN3aTOPOB K
rOCYJapCTBEHHBIM TEPBUYHBIM ATAJIOHAM €JIMHUI] BEJIMYHMH BBIMOJHAIOTCS IMyTeM MPUMEHEHUS
CTaHJapPTHBIX 00pa3lloB YTBEPXKIEHHOTO TUIIA M CPEACTB M3MEPEHUil, MPUMEHSIEMbIX B KauecTBE
ATAJIOHOB, TPOCIEKUBAEMBIX K TOCY/IapPCTBEHHBIM MTEPBUYHBIM 3TAJIOHAM:

I'DT154-2019 «I'TID enuHUI] MOJIIPHOW JOJIM, MAaCCOBOM JTOJIM U MACCOBOUM KOHUEHTPALIMHU
KOMITOHEHTOB B T'a30BbIX U Ta30KOHACHCATHBIX CPEeIax» B COOTBETCTBUHU ¢ MIpuKa3zoM DenepaibHOTO
areHTCTBAa MO0 TEXHUYECKOMY peryJupoBaHuio u MeTrposioruu ot 31 mekadbps 2020 r. Ne 2315 «O6
YTBEpKIEHUM [ 0CynapCTBEHHOW NIOBEPOYHOM CXEMBI Il CPEACTB WM3MEPEHUN CONECPIKaHUS
KOMITOHEHTOB B T'a30BbIX U T'a30KOHJEHCATHBIX CPElax»;

['DT101-2011 «I'TID enuHUIBI TaBiIeHUs UIst 00IaCTH a0CONIOTHOTO JAaBJICHUS B JHMANa3oHe
1:10" — 7-10° Ila» B cooTBeTcTBMM C mpukazoM DenepanbHOr0 areHTCTBA IO TEXHHYECKOMY
PETYIHPOBAHUIO ¥ MEeTPOJIOoTuu OT 6 aekadps 2019 r. Ne 2900 «O06 yTBepkaenuu ['ocyaapcTBeHHOM
TMOBEPOYHOI CXeMbl I CPEeJICTB M3MepeHMil abCcoMoTHOro aapieHus B auanaszone 1-1071 —
1-107 ay;

I'DT23-2010 «I'TID enuHUIIBI JaBICHU-TIACKASA» B COOTBETCTBUU C MpuKa3zoM denepanbHOro
areHTCTBA 110 TEXHUYECKOMY peryaupoBaHuio U merposorun Ne 2653 ot 20 oxtsaops 2022 r. «O06
yTBEpkKACHUH [ OCyTapCTBEHHON MOBEPOYHON CXEMBbI MAJSl CPEACTB U3MEPEHHIl H30BITOYHOTO
nmasaeHus g0 4000 MIlay;

I'0T95-2020 «I'TICD enuHuIbl AaBIACHUS JISI PAa3HOCTH JIaBJICHUN» B COOTBETCTBUM C
npukazom DeepanbHOro areHTCTBa MO0 TEXHUYECKOMY PerynupoBaHuio U metposioruud Ne 1904 ot
31.08.2021 «OO6 ytBepxaeHuM ['ocyaapcTBEHHONW MOBEPOYHOM CXEMBbl JUIsl CPEACTB M3MEpPEHHM
pasHoctH gaBnenuii 10 1-10° Tax;

['DT35-2021 «I'TID eauHUIBI TeMIiepaTypsbl - KelbBUHA B Auana3one ot 0,3 no 273,16 K» B
COOTBETCTBUU C TMpukazoM @DeaepaqbHOrO0 areHTCTBa MO TEXHHYECKOMY pEeryJupOBaHUIO H
metposorun Ne 3253 ot 23.12.2022 «O6 yrBepxaeHuu ['ocyaapcTBEeHHON MOBEPOUHON CXEMBbI IS
CPENICTB U3MEPEHUN TeMITepaTyphI»;

['5T34-2020 «I'TID enunuisl TeMnepaTypsl B quanaszone ot 0 10 3200 °Cy» B COOTBETCTBHH C
npukazoMm DeepanbHOrO areHTCTBA M0 TEXHUYECKOMY PETyIHpOBaHUI0 U MeTposoruu Ne 3253 ot
23.12.2022 «O6 ytBepxaeHuu ['ocynapcTBEHHON MOBEPOYHOM CXEMbI AJISI CPEICTB M3MEPEHUi
TEeMITepaTyphI».

Meton, obecrieunBarouil peann3aiuio METOJUKN TOBEPKH — IPSIMON METOJ U3MEPEHUH.

2 llepeueHb onepanmii NOBEePKM CpeCTBa U3MepeHUui

2.1 Ilpu npoBeieHUH TOBEPKH JOJKHBI OBITH BBHITIOTHEHBI OTIEpAIliH, yKa3aHHbIe B TabmuIe 1.

2.2 Ha oCHOBaHMM NUCHMEHHOIO 3asBJICHHS BJIAJENblla CPEACTB U3MEPEHUWU WU JIUIA,
MPEOCTaBUBIIETO WX Ha TOBEPKY, OGOPMICHHOIO B TPOU3BOIBHON ¢opMe, JOomycKaeTcs
MPOBEJICHUE TTOBEPKH OTIEIbHBIX N3MEPUTEIBHBIX KaHAJIOB U3 COCTaBa CPEACTB U3MEPECHUM.
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Tabmuna 1 — Onepanyn MoBepKu

Homep nmyHkra

O0s13aTeTbHOCTD TTPOBEICHUS
ONepaLNH TPU:

HaumenoBanue onepanuu METOJIUKH - =
- NEPBUYHON | MEpUOIUYECKOM
MTOBEpKeE MOBEPKE
1. BHemHuii ocMotp 7 Ja Ja
2. OmpeneneHue MEeKTPUIECKOM MPOYHOCTH 891 a HeT
W30JISIUN
3. Onpo6oBanue 8.2.2 na na
4. TlonTBepxaeHUE COOTBETCTBUS 9
POrPaMMHOTr0 oOecreueHust e s
5. OnpeneneHue METPOIOTHUECKUX 10 1 1
XapaKTEPUCTUK CPEACTBA U3MEPEHUI
5.1. Onpenenenrie OCHOBHOM MOTPEIIHOCTH
M3MEpPEHUI cofepKaHMsI Ta30BbIX 10.1 Ja na
KOMIIOHEHTOB
5.2. OnpeneneHue nNorpeHocTH U3MEpEeHn
a0COJIIOTHOTO JTaBJICHUS, PA3HOCTH JaBJICHUI 10.2 na na
1 M30BITOYHOTO JABJICHUS — PAa3pEKEHUS
5.3. OmnpeneneHre OCHOBHON MOTPEITHOCTH 10.3 1 1a
W3MEPEHHI TeMIIepaTyphl
6. [loaTBepkneHne COOTBETCTBUSI CPEICTBA 11 1 1
M3MEpPEHUI METPOJIIOTHYECKUM TPEOOBAHUIM
7. OdopmieHue pe3yabTaToB MOBEPKU 12 Ja na

Ecau IIpH MPpOBCACHUHU TOM UJIM UHOM Oonepanuru IMOBEPKHU IMMOJIYYCH OTpI/II_IaTeJ'ILHHﬁ pe3yJiIbTar,

MOBEpKa MPEKpaIiaeTcs.

3 TpeOoBaHuA K yCJOBUSIM IIPOBeIeHUS NTOBEPKH

HpI/I IMPOBCACHUH ITOBCPKHU JOJIZKHBI OBITh CO6J'IIO,I[€HBI CJICAYIOIIUC YCIIOBUA:

- TeMIieparypa okpy»katomiero Bosayxa (20 = 5) °C;
- OTHOCHUTEJIbHAS BJIAKHOCTh OKpY»Karomiero Bo3ayxa ot 30 % mo 80 %;
- atMocdepHoe aasneHue ot 86 1o 106 kIla.

4 TpeOoBaHUA K CHIEIHAIMCTAM, OCYLIECTBJISIIONINM MOBEPKY

K MMPOBCACHUIO ITOBEPKU AJOIMTYCKAOTCA ITIOBEPUTCIIN U3 YUCIIA pa6OTHI/IKOB HOPHUINYCCKUX JIUI]

U HHIABUAYAIBHBIX IpEAIpUHAMATENEH,

AKKPCAUTOBAHHBIX Ha IPOBCACHHUC IIOBECPKU B

COOTBCTCTBHMHU C 3aKOHOAATCIILCTBOM P® o006 AKKpeauTanum B HaHHOHaHLHOﬁ CHUCTEMC
AKKpCAUTaAlMU, N3YYMBIIUX HACTOAIIYIO MCTOJHUKY IMOBCPKH, PYKOBOJACTBO IIO0 3KCILNIyaTallMM Ha
HpI/I60p U UMCIOIMUX CTaX pa6OTBI o JaHHOMY BUOY H3MepeHHI>i He MeHee | roaa.

5 MeTpoJiornyecKkne 1 TeXHH4eCKHe TPeOOBaHUs K CPEeACTBAM IOBEPKH

[Ipu mpoBeneHUMU MOBEPKHM NPHUMEHSIOT CPEACTBAa MOBEPKH (ITAJOHBI E€IWHHUIl BEIHYUH,

CTaHJapTHBIE 00pas3llbl,
yKa3aHHBIC B Ta0IUIIE 2.

CpencTBa U3MEPEHHU,

BCIIOMOTATCIBHBIC TCXHHYCCKHEC Cpe,Z[CTBa),
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Tabnuna 2 — CpeacTsa MoBepKu

Onepanyu
MOBEPKH,
TpeOyroIme
MIPUMCHECHUE

CPCACTB ITIOBCPKU

MeTpooruuecKkue U TeXHUYeCKrue TpeOOBaHHS K
CpeACTBaM IOBEPKH, HEOOXOAUMBIE AJIs
IIPOBEJICHUS TIOBEPKU

[Iepeuenb peKOMEH1yEMBIX
CpeICTB HOBEpKH

Kontpouns
YCIIOBUM
IIPOBEICHUS
noBepku (11. 3)

CpenctBa U3MepeHU TeMIIepaTypbl OKpPYKaIOLIET0
BO3/IyXa.

Huanaszon uamepenuii remneparypst oT +10 °C 1o
+30 °C, mnpenensl JOMYyCKaeMOW MOTPEHIHOCTH
usmepennii £0,5 °C

CpencrBa U3MEpPEHUM OTHOCHUTEJIBHOM BIAKHOCTH
OKPY>KaIOIIIETO BO3yXa.

JranazoH U3MEpEeHUN OTHOCUTEIbHOU BIAXKHOCTH
or 25 % no 85 %, mpenmensl JomyckaeMomn
MOTPEIIHOCTH U3MepeHut +3 %.

CpenctBa n3mMepeHuit aTMoCGEpHOTO JTaBIICHUS.
Juanazon u3mepenuit ot 85 no 106 klla, mpenesnsl
JomyckaeMoi nmorpemnocty usmepenunii 0,5 klla

[Tpubop KOMOMHUPOBAHHBIN
Testo 622, per. Ne 53505-13

Onpenenenue
OCHOBHOM
MOTPEITHOCTH
KaHalia
U3MEPCHHS
coJiepKaHus
ra3os (1. 10.1)

Pabouue  smanonvr  eounuy  coodeposcanus
KOMNOHEHMO8 8 2a308blX CMecCsix 2-20 paszpsoa u
sviue no ITIC 6 coomeemcmeuu ¢ NpuKazom
Poccmandapma om 31 dexabps 2020 2. Ne 23152,

[wnana3on BOCIIPOU3BEICHUS 00BEeMHOM
(MOJIIpHO¥)  JTONMM  IIEJIEBOTO  KOMIIOHEHTa  OT
1,010°% no 25 %, npenensl  JOIyCKaeMoun

OTHOCHUTEJIbHOM norpemuocti +(2 —5) %

CrangapTHble o0pa31sl
cocTaBa Ta3oBBIX cMecei
(I'C) (xapakrepuctuxku I'C

IPUBEJICHbI B
IPWIOKEHUHU A);
["'enepartopsl ra30BbIX

cmecert I'TC-P,
per. Ne 62151-15

BepxHuuil npenen usmepeHuss 00beMHOro0 pacxona
raza 0,063 ™/u, MpeAeNnbl  JIOImycKaeMou
norpemHocTy n3mepenuit +4,0 %

Poramerp ¢ MecTHbIMHU
IIOKa3aHUsSIMU CTCKIISITHHBIC
PMC-A-0,063 T'Y3-2,

per. Ne 67050-17

Penyktop ra3oBsiii ¢ gaBieHueM Ha Beixoae ot 0,1
1o 0,2 Mlla

Penykrop BA30-5MTI'
TV 3645-032-0022531-97

TpyOka droporiacroBas

Tpoinuk I'C-TB
I'OCT 25336-82

Onpenenenue
MOTPEITHOCTH
MU3MEPEHUS
a0COJIIOTHOrO
JaBICHMUS,
pa3HOCTH
JTaBJICHUU
A30BITOYHOTO
JaBJICHUS
paspexeHus
(m. 10.2)

Pabouue smanonvl edunuywl oasnenus 3-20 pazpada
u eviwe no I'TIC 6 coomeemcmeuu ¢ NpuKazom
Poccmanoapma om 6 oOexabps 2019 2. Ne 2900
(ouanazon usmepenuti om 80 oo 110 xlla, npedenwvi
donycrkaemotl OCHOBHOIU abconomuol
noepewnocmu + 0,25 xlla);

Pabouue smanonvl edunuywl dasnenus 4-20 paspada
u eviwe no I'TIC 6 coomeemcmeuu ¢ NpuKazom
Poccmanoapma Ne 2653 om 20 oxmsabps 2022 2
(ouanazon uzmepenuii om —2,5 oo +2,5klla,
npeoenbl  OONYCKAeMOU OCHOBHOU NOZPEUHOCU
+0,5 %)

Pabouue smanonvl edunuywl oasnenus 3-20 paspaoa
u eviuwe no I'TIIC 6 coomeemcmeuu c llpuxkaszom

bapomertp 00pa31OBBbIi
nepeHocHoir  BOII-1M-1,
per. Ne 26469-04;
Kamubpatop

MHOTO() YHKIIHOHAJIbHBIN
MCS5-R, per. Ne 22237-06;
W3mepurenu JIaBJICHUS
nudposbie NALL-2,
per. Ne 25320-03

35




Oneparuu
MIOBEPKH,
TpeOyrorue
MPUMEHEHHE
CPE/ICTB MOBEPKHU

MeTpoornuecKue U TeXHUIEeCKne TpeOOBaHHS K
CpeICTBaM MOBEPKH, HEOOXOTUMBIE IS
MIPOBE/ICHUS MIOBEPKH

[TepeueHb peKOMEHTyEMBIX
CPEICTB MOBEPKH '

DedepanvHoco  aceHmcmea N0 MEXHUYeCKOMY
pecynuposanuto  u memponozuu Ne 1904 om
31.08.2021 (Oouanazon usmepenuti om —2,5 00

Onpenenenue
OCHOBHOM
MOTPEITHOCTH
WU3MEPECHUS
TEeMIEPATypPhI
(mm. 10.3)

+2,5klla, npedervt  Odonyckaemou  OCHOBHOU

noepewrocmu = 0,1 %)

Juanason 3amaBaeMbix gaBieHuid ot —-90 go | Ilomna py4Has
+250 xIIa. maeBMaTnaeckas «I1-0,25»
Pabouue smanonsvr eounuyvr memnepamypwi 3-co | llpeobpazoBatenu

paspaoa u eviwe no ITIC 6 coomeemcmeuu c | TEPMODIEKTPUIECKHE

npuxazom Poccmanoapma om 23.12.2022 Ne 3253%
(Ouanason usmepenuti om —20 °C oo +800 °C,

npeoenvl OO0NYCKAEMOU OCHOBHOU NOSPEUHOCMU
+ 0,2 °C).

MJIATUHOPOAU M -TIJIATUHOBBIE
sranonnsle 11110,
per. Ne 1442-00;
TepmomeTpsbl
COTNIPOTHUBIICHUS 3TAJIOHHBIC
9TC-100,
per. Ne 19916-10;
N3mepurens Ttemmeparypbl
MHOT'OKaHaJIbHEIN
npeunsuonublii  MUT 8§,
moaudukamuss MUT 8.15,
per. No 19736-11;
Tepmomerp nabopaTopHbIi
AJIEKTPOHHBIN LTA-D,
per. Ne 69551-17

Junanaszon Bocnpou3BoauMbix Temmeparyp ot | [leus MTII-2M
100 °C o 1200 °C
Junana3zon Bocmnpou3BoAMMBIX Temmeparyp ot | Tepmocrat Julabo FP50-ME

—20°C mo 200 °C; HecTaOMIBLHOCTH HE Oolee
+0,10 °C

Huanazon temneparyp or 0 °C pmo +50°C,
JI0ITycKaeMoe OTKJIOHEHHe TeMnepatypsl 2 °C

Knumatuueckas
TeIUIa-X0JI01a-BJIark
NHO0470F

Kamepa

D" nomyckaercs ucmonp3oBaHMe APYTMX CPEICTB  HOBEPKH,

oOecreynBaroMX OINpeeseHue

METPOJIOTHUECKUX XapaKTePUCTHK ra30aHain3aropa ¢ TpedyeMoi TOYHOCTBIO;

) OMXHO OBITH 0OECIIEYEHO COOTHOMIEHHE TOYHOCTEH MEKAy pPabouuMM STaJoHaMH 2-TO paspsia u
CpeAcTBaMU MU3MepeHUii He Ooree '2;
3) OTHOLIEHKE TPAHMIIBI JOBEPUTENIBHOM MOTPEIIHOCTH TAJI0OHA U HpejieNa JA0IyCKaeMOoii ITOrpelIHOCTH
MOBEPSIEMOT'0 CPE/ICTBA M3MEpEHH JOKHBI ObITh He Ooiee 0,4 (1:2,5).

6 TpeGoBanus (yc/I0BHsI) 110 00eclIeYeHHIO 0€30MIACHOCTH NPOBEACHHUS OBEPKHU
IIpn mpoBeeHNM TOBEPKH HEOOXOANMO COOIIOAATh TpeOOBaHMS OE30ITaCHOCTH, H3JI0KECHHBIE
B JKCIUTyaTallMOHHBIX JOKYMEHTaX Ha MOBEpseMble ra30aHAIM3aTOPhl U NMPUMEHSEMBIE CPE/ICTBA

MTOBEPKH.

[Tomemienue, B KOTOPOM HPOBOJSAT TOBEPKY, JOJKHO OBbITH 00OpPYIOBAaHO TNPUTOYHO-
BBHITSDKHON BeHTWIsIMEH. He momyckaeTcst cOpachiBaTh TOBEPOYHBIE T'a30BbIe CMECH (B TaIbHEHIIIEM
I'C) B atMocdepy pabouux MOMEIIeHUH.
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KoHueHTpanun BpeHbIX KOMIIOHEHTOB B BO3yXe padoueil 30HbI JOJKHBI COOTBETCTBOBATH
tpeboBanusm ['OCT 12.1.005 «Cuctema cranmaptoB Oe3omacHocTd Tpyna. OOmue caHWTapHO-
TUTHEHUYECKUE TPEOOBAHUS K BO3IyXYy pabodeil 30HbI».

[lpn mpoBeneHMH TMOBEPKH JMOJDKHBI OBITH COONIOJEHBI TpaBuia O€30MacHOCTH TI0
['OCT 12.2.007.0 «Cuctema cranmapToB Oe30macHOCTH Tpyna. M3nenusi 31eKTpOTEXHUYECKHE.
Oo6mwe TpeboBanus 6e3onacHocTH» U DenepaabHble HOPMBI U TIPaBHiIa B 00JIACTH MPOMBIIITICHHON
6e3onmacHoctn «lIpaBmiia TPOMBINITICHHON O€30MacHOCTH TPH HCIIOJIB30BaHUKM 000pYyJOBaHUS,
paboTaromero 1mojx n30bITOYHBIM JAaBICHUEM», YTBEPXKICHHBIE Tpuka3oM denepanabHoi ciyk00H 1o
IKOJIOTMYECKOMY, TEXHOJIOTHUECKOMY U aTOMHOMY Haazopy oT Ne 536 ot 15.12.2020 r.

7 BHeIHMH 0OCMOTP CpeacTBa U3MepeHui

[lpy mnpoBeneHMM BHELIHETO OCMOTpa JIOJKHO OBITh YCTQHOBJIEHO COOTBETCTBHE
ra3oaHaIM3aTopa CIEAYIOIUM TPeOOBaHUAM:

— COOTBETCTBHUE BHEIIIHET 0 BU/Ia F'a30aHAIN3aTOpa OMUCAHUIO U U300paKEHUIO, IPUBEIEHHOMY
B OIIMCAHUU TUIIA;

— OTCYTCTBME BHEIIHUX MOBPEXICHUH, BIUAIOLMX HA paOOTOCIIOCOOHOCTb;

— UCIIPAaBHOCTb OPraHOB YIIPaBJICHUS;

— COOTBETCTBHE KOMIUIEKTHOCTHU (IIpU MEPBUYHOM MOBEPKE) U MApKUPOBKH r'a30aHaAIU3aTOpa
PYKOBOJICTBY IO SKCILTyaTaLUH.

Pe3ynbrarbl BHEIIHEr0 OCMOTpPAa CUMTAIOT NOJOXUTENbHBIMU, ecau CH coorBeTcTBYET
NEPEYHCICHHBIM TPEOOBAHUSM.

8 lloaroroBka K nNoBepke U ONPOOGOBAHUE CPEICTBA M3MepPeHUit

8.1 [loaroroBka Kk moBepKe:

BEINOTHATE MEPOTIPHUSITHS TIO 0OECTICYCHUIO YCIIOBUIA O€30MTaCHOCTH.

Brinepxkars 6amnonsl ¢ I'C mpu temneparype (20 £ 5) °C ne menee 24 4.

[TpoBeputh Hamuuue nacnoptoB I'C M CpokHM MOBEPKH CPEACTB HW3MEPEHUN U 3TaJOHOB,
IIPUMEHSEMBIX TP ITOBEPKE.

["a30aHanu3aToOp yCTAaHOBUTH B pabouee MOJI0KEHUE U MOATOTOBUTh K pab0OTe B COOTBETCTBUU
¢ TpeOOBaHUSAMU €ro FKCIUTYaTallMOHHOM JOKYMEHTAIUH.

BxirounTh NPUTOYHO-BBITSDKHYIO BEHTWIALMIO. Belnepkarte npuOop npu TemmepaTrype
IIOBEPKH HE MEHEE 2-X YacoB.

[lepen HayasioM MpPOBENEHUS MOBEPKU YOETUTHCS, YTO BHEIIHUE YCIOBHUS COOTBETCTBYIOT
TpeOOBaHUAM pazjena 3 METOAUKH MOBEPKHU.

8.2 OnpoboBanue

[Tpu npoBeneHNM onpoOOBaHNUS JOJKHBI OBITh BBIMOJIHEHBI CIIEAYIOIINE ONEePALUU:

- IPOTPEB U MPOBEpKa O0LIET0 PYHKIIMOHUPOBAHUS T'a30aHAIN3aTOPA;

- aBTOMAaTHYECKas YCTAHOBKA HYJIEBBIX ITOKAa3aHUN ra30aHaIn3aropa.

Pe3synbTarhl onpoOoBaHMs CUUTAIOTCS YOBIETBOPUTEIbHBIMHU, €CIIU TOCIE aBTOMAaTHUYECKON
YCTaHOBKHM HYJI Ha JAMCILIEE ra30aHAJIN3aTOPA YCTAHABIMBAIOTCA CIIEIYIOIINE TOKAa3aHUs:

- o karasaM CO, NO, NO», SO, HzS ot 0 10 1 mu’';

- o kanaiy Oz ot 20,85 % 10 20,95 % 00.;

- IO KaHaJly yraeBoopo1oB ot 0 1o 5 MTH

9 IlpoBepka NporpaMMHOro odecrnevyeHus CPeACTBA U3MEPEeHUit

Jnst mpoBepku coorBeTCTBUS [1O BBIMOIHSAIOT CIENYIONINE ONIEPAIUN:

- TPOBOAAT BU3YANHU3ALUI0 WACHTU(DUKANMOHHBIX JaHHBIX [IO, yCTaHOBIEHHOTO B
razoaHanu3arop, uepe3 MeHio cornacHo «MHpopmanus o mpudopey;

- CpPaBHUBAIOT MOJIYYCHHBIE JaHHBIE C HUJICHTU(PUKAIMOHHBIMU JAHHBIMH, YKa3aHHBIMH B
onmcanuu tuna CH Ha razoanann3arop v MpUBEICHHBIMU B TaOwHIIe 3.
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PesynpTar moarBepxkaeHust COOTBETCTBHS [1O cUMTAIOT MONOKUTETBHBIM, €CITH HICHTU(DUKA-
[IHOHHEIE TaHHBIE COBITAHAIOT.

Tabmuna — 3
W nenTudukaonHble TaHHbIE (TPU3HAKH) 3HaueHue
WNnentudukanmoHHoe HAMMEHOBAaHUE POTPAMMHOTO .
! (uan porp d510s2_ditangaz.hex
obecrieyeHus
Howmep Bepcun (naeHTUPUKAITMOHHBIN HOME
P BEPCHH (HACHTHAHKAL P) e rivke 0612.055.001
MPOrpaMMHOTO 00€ecTeueHus
Hudposoit uaeHTuGUKaTOp NPOrpaMMHOro o0ecredeHus 30F92D26
(KOHTpOJIbHASI CyMMa HCIOJHIEMOT0 KOJ1a)
AJrOpUTM BBIUKCICHHS HIU(PPOBOTO UACHTHPHUKATOPA
p up JIeRTH(UKATOP CRC32

IIPOrpPaMMHOI0 K0J1a

10 OnpenesieHue METPOJIOTHYECKHX XaPAKTEPUCTHK CPeACTBA U3MeEPeHUit
10.1 Onpenenenrie OCHOBHOM MOTPEIIHOCTH U3MEPEHUHN COAEPKaHUS ra30BbIX KOMIIOHEHTOB

[MoaxmrounTh Ta30aHATM3AaTOp K OAJUIOHY B COOTBETCTBUH C pHCYHKOM 1. Mcmomb3oBarh
MaKCHUMalIbHO KOPOTKUE oTpe3ku Tpyoku [1BX.

m\
13

1. bannon I'C;

2. Penykrtop ¢ naBnenuem Ha Beixoje oT 100 mo 200 xI1a;

3. BeHTu1b TOUHOH PEryJIMpOBKY;

4. Porametp ¢ notokoMm ot 0,2 10 0,5 1M>/MUH B yCTaHOBHBILEMCS PeXHME IIPH 0TOOpE MPoOkI
ra3oaHajln3aTopom;

5. I'azoananu3zarop;

6. TpoitHuk;

7. TpyOka MOTMBUHWIXJIOpHAHAS THOKas 6x1.5 MM.

Pucynok — 1 [TaeBMaTudeckasi cxema COSIMHEHHIA MTPH MPOBEICHUU TTOBEPKH ra30aHATU3aTOPOB C
nomoisio I'C B 0anmoHax Mo JaBJIEHHEM

IToaroToBUTH ra3oaHanu3aToOp K U3MEPEHUIO COAECPHKAHMS Ia30B COIIACHO PYKOBOJICTBY I10
JKCIUTyaTaluu.
Onpenenenre OCHOBHON MOIPEUTHOCTH U3MEPEHUI TPOBOIAT MOCIEA0BATEIBHO M0 KAXKIOMY
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M3MEPUTEIIBHOMY KaHaly MpU MOOYEPEIHOM IPOMYCKAHUU YEPE3 ra30aHaIM3aTOPbl MOBEPOUYHBIX
ra3oBBIX CMECEH 3aJaHHOr0 cocTana B rociienoBaTelIbHOCTH NeNe 1-2—-3-2—1-3 ¥ CHITUH DOKa3aHUi
MOBEPSAEMBIX I'a30aHATIN3aTOPOB 10 COOTBETCTBYIOIIEMY U3MEPUTEILHOMY KaHAaIYy.

HomunaneHble 3HaueHUs cojepxaHus ornpeneiaseMblx kommnoHeHToB ['C mpuBeneHsl B
NPUIOKEHUH A.

[lomaya I'C Ha razoaHanu3aTophl K3 OaUIOHOB TOJ MJAaBJICHHUEM OCYIIECTBISETCS B
CIEAYIOLIEH MMOCIEI0BATEIIbHOCTH:

- oTkpbIBatoT 6amioH ¢ ['C, ckopocTk mojaun ra30BOM cMecH JO0JKHA ObITh B Ipeaenax OT
0,2 10 0,5 am>/muH;

- mmocJie cTabuiu3alry NMoKa3aHUi razoaHanus3aTopa Mo nosepseMoMy KaHamy (uepe3 3 — 5
MUHYT Toclie Hadana mnomadyd ['C) CUHMTHIBAIOT W3MEPEHHOE 3HAa4YeHHEe OOBEMHOW 0T
onpenensemoro komnonenta I'C (B man™! umu % (06.));

- 3akpbiBatoT 6ayoH ¢ I'C.

10.2 OnpeneneHue NOrpelIHOCTA U3MEPEHH a0COIFOTHOTO JIABJICHHUS, PA3HOCTH JIaBJICHUI
Y U30BITOYHOTO JIaBJICHUS — PA3PEKEHUS

10.2.1 OmpeneneHne MOTPENTHOCTH HW3MEPEHHH aOCOJIOTHOTO JaBJICHUSI TMPOBOJUTCS
METOJIOM HEMOCPEICTBEHHOIO CIMYEHUS 33JaHHOTO JaBJEHUs Ha OOpa3slOBOM MaHOMETpPE H
MOKa3aHUH Ta30aHaIn3aTopa.

[loaroroBuTh razoaHaiu3aTop K HW3MEPEHUIO JaBJIEHHUS COIJIACHO PYKOBOJCTBY I10
JKCIITyaTaIuu.

Jns mpoBeneHus uM3MepeHM K mryuepy «Pa» razoaHanmMsaTopa MOJIKIIOYHATH IIOMILY
PYUYHYIO THEBMATHUECKYIO U MoouepeaHo noaath aasneHue (80 £ 2), (90 + 2), (96 £2), (102 £ 2),
u (108 £2) klla, koHTpoMUpPYsl €ro Ha oOpa3loOBOM MaHOMETpe. 3aHUKCHpPOBATH M3MEPEHHOE
3HaYCHUE JIaBJICHUS.

10.2.2 OmnpeneneHne MOTPENIHOCTH W3MEPEHUH HM30BITOYHOTO NABJICHUS/PAa3peKCHUS U
pPa3HOCTU JaBJICHUU.

[lepen ompeneneHneM MOTPEIIHOCTH JTOJDKHA OBITh MPOU3BEIEHA IPOBEPKA TEPMETHUYHOCTH
COCIMHEHUI B KaHaje U3MepeHUs M30BITOYHOTO JaBIICHUS / pa3peKeHUs U Pa3HOCTH JaBICHUIN
cornacHo Pexkomenmauuu MU 1997-89. IlpoBepka repMETMYHOCTH B KaHajle JaTYMKa PasHOCTU
JIABJICHUH JIOJDKHA IPOU3BOAMUTHCS NpU H30BITOYHOM JABICHHM, PABHOM BEpXHEMY Ipeneny
M3MEPEHU Pa3HOCTH AaBieHUW. VM3MeHeHue TeMmeparypbl B IPOILECCE MPOBEPKH HE JOJKHO
npeBbImath + 0,5 °C.

Jlnist IpOBEPKU FePMETHUYHOCTH KaHAJIOB M3MEPEHUs M30bITOYHOTO JaBJICHUsI/pa3peskeHus U
Pa3HOCTH JAaBJIeHUN u3MepuTenb AasieHus v nommy [1-0,25 mpucoenuuuth k mryuepy «+Pd»
razoaHanuzaropa. [lommoii co3nmath wn30bITOouHOE aAaBineHue 2,5 klla, KoHTponmupys ero mno
MaHoMmeTpy. KaHanm cuuTaercs TepMETHYHBIM, €CIHM II0C/I€ TPEXMHUHYTHOM BBIIEPKKU TOJ
JIaBJICHUEM, B TEUECHHUE NOCIENYIOIIMX 2 MUHYT NaJieHUe JaBiaeHus B HeM He npesbimaet 0,2 kl1a.

N3meputens maBieHus TPUCOCNUHHUTH K IITylepy «-Pd» razoamammzaropa. Cosznath
u30bITouHOE NaBienue 2,5 klla, koHTpoiaMpys ero mo u3Mepurento AasieHus. Kananm cumraercs
TepPMETUYHBIM, €CIIM I0CJI€ TPEXMUHYTHOM BBIIEP)KKHU O] JaBJICHHEM, B TE€UEHHE MOCIEAYIOIINX
2 MUHYT B HEM He HaOJ0JaeTcs MaIeHHsI JaBJICHUS.

[TorpemHocTh KaHANOB W3MEpPEHUS M30BITOYHOIO AABJICHUS / pa3pekeHUs M Pa3HOCTU
JIaBJICHUI OIpeAeNaTh B TOUKax auanazona: munyc 2,4 klla, munyc 1,25 klla, 0,5 kI1a, 1,25 kIla u
2,4 xIla mpu 3HaUEHUAX U3MEPSIEMON BEJIMYMHBI KaK MPH MOJAX0A€ K TOYKaM CO CTOPOHBI MEHBIINUX,
TaK ¥ CO CTOPOHBI OOJIBIINX MOKa3aHUH.

10.3 Onpenenenne OCHOBHOM MOTPEIIHOCTH U3MEPEHNUN TEMITEPaTyphl

10.3.1 Omnpenenenue MOrpemIHOCTH U3MEPEHUN TEMIIEpaTyphl I'a30BOI0 MOTOKA IPOBOAST
METOJIOM CIIMUEHUS MOKa3aHUM MOBEPSIEMOro razoaHan3aTopa ¢ MoKa3aHUsIMH pabodux 3TajJOHOB
€AMHMIIBI TEMIIEPATYpPBI IPU 3HAUEHUAX TeMIleparypbl: Munyc 15; 250; 520; 790 °C.

JInst BBINTOJIHEHWS M3MEPEHMM TEMIIEpAaTypHBIM 30HJ Ta30aHAJIA3aTOpa W ATAJIOHHBIN
TEPMOMETpP COINPOTHUBIICHUSI MJIHM MpeoOpa3oBaTeslb TEPMONIEKTPHUECKUI MOMEIIAIOT B Me4b WIN
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TEPMOCTaT Ha OJHOM ypoBHe. [lociie BbIIEpKKH IpHU 3aaHHOM TeMieparype B TeueHue 20 MUHYT
dbukcupyroT nokazanusi padbouero sramona To u razoananuzaropa Tg. B kaxmoi Touke mpousBectu
Ha MEHEe TpeX OTCYETOB C ra3zoaHainu3aropa M dTanoHHoro CH u BBIUHCIMTH CpelnHee
apudmeTnyecKoe 3HauUCHuE.

10.3.2 OmnpeneneHue MOTPEIIHOCTH HW3MEPEHUN TEMIIEpaTypbl OKpYKaloLEH cpeabl
MPOBOAST METOJIOM CIIMYEHUS MMOKa3aHUN MOBEPSEMOro ra30aHaIn3aTopa ¢ MoKa3aHUSAMH pabounx
ATAJIOHOB ~ €IMHHULBI TEMIIEpaTyphl MpU TPEX 3HAUYEHUAX TEMIEpPATypbl, PABHOMEPHO
pacrpeieIeHHBIX 10 JUana3oHy U3MEPEHUs TEMIIEPaTypbl OKPYKAIOIIEH Cpe/Ibl.

JUis BBIIOJIHEHUS M3MEPEHHUI Tra30aHalIM3aTop MOMEHIAIOT B KIMMATHYECKYIO0 KaMmepy,
STAJIOHHBIA TepMOMETp pacronaratoT BOiIM3u mrynepa «['a3» razoananuzatopa. Ilocie Bbixoma
KaMepbl Ha PEeXUM M CTa0MIM3alMu (PUKCUPYIOT TMOKa3aHHWsS STaJOHHOro Tepmomerpa To u
razoaHanuzaropa Ta.

11. TIloaTBep:kaeHue COOTBETCTBHSI CPeACTBAa H3MEPEHHH MeTPOJOTrHYeCKHM
TpeOOBaAHUAM

[To pe3ynbTaTam u3MepeHHil couepKaHusi ra30BbIX KOMIIOHEHTOB, MOJIYYCHHBIM B KaxKJIOM
TOYKE TIOBEPKU, OMNPEICNAIOT OCHOBHYIO aOCOJIIOTHYIO WM OTHOCHUTEIBHYIO TMOTPEUIHOCTb
ra3oaHalin3aTopa B 3aBHCHMOCTH OT Y4acTKa JAuana3zoHa u3MepeHuii mo gpopmyie:

Ao =[Ai - Ao,
WM do = [Ai - Ao] / Aox100 %,
re: A — nokasaHus razoaHanuzaropa, % 06. (man');

Ao — NEHCTBHUTENIBHOE 3HAYCHHUE COACPKAHUS H3MEPSIEMOro KOMIIOHEHTa B IPOBEPSICMOM
Touke, ykazanHoe B nacropte Ha I'C, % 06. (man™).
3Ha4YeHHSI OCHOBHOHM aOCOJIFOTHOM MOTPEHIHOCTH Aa B KaXJIOW TOYKE W3MEPECHHHA aOCOJIOTHOTO
JABJICHUSI BBIYHUCIISATE 110 (hopMyIie:
Aa = [Di— Do],
re:
Di — nokazanue razoananuzaropa, klla;
Do — noka3zanue manomerpa, klla.
[To pe3ynpTaTaM uU3MEpeHUN H3OBITOUHOTO JABJICHUS/PA3PEKEHUs] W PA3HOCTH JABJICHUIA,
MOJIYYCHHBIM B KQXJI0W TOYKE MTOBEPKHU, OTPEIEISIOT OCHOBHYIO A0COIOTHYIO MJIM OTHOCUTEHHYIO
MOTPENIHOCTh ra30aHaAIN3aTOpa B 3aBUCUMOCTH OT y4acTKa Juara3oHa U3MepeHuil mo gopmyse:
Ay = [Di - Do],
15 R0 Ox=[Di - Do] / Dox100 %,
rae: Di — moka3zanue razoananusaropa, klla;
D, — noka3anue usmepurens nasinenus, klla.
[lo pe3ynbraramM H3MEpEeHUN TeMIIEpaTyphl Ta30BOr0 TMOTOKA, IMOJTYYEHHBIM B KaXKIOM TOUKE
MOBEPKH, OMPEENAIOT a0COMIOTHYIO WM OTHOCHTENBHYIO TOTPENIHOCTh Ta30aHaiu3aTopa B
3aBUCHMOCTH OT y4acTKa Juana3oHa U3MEepeHuil 1o ¢popmyse:

Ar =[Ti—Tol,
UIn Ot =[Ti—To] / Tox100 %,
rie: Ti — cpeaHee  apuMeETHYECKOE  3HAYEHHE  TEMIEPATYPhl,  HM3MEPEHHOE

razoaHanuzaropom, °C;
To — HelicTBUTEIHPHOE 3HAYCHHE TEMIIEPATYPHI, H3MEpeHHOe pabodrnm TanoHoMm, °C.
[To pesynpTaTam M3MEpPEHH TeMIepaTypbl OKPYXKAIOUIEH Cpelbl, MOTYyYEeHHBIM B KaXKIOW OYKe
MTOBEPKH, OTIPEIICIISIOT a0COTIOTHYIO IMMOTPEITHOCTh Ta30aHaIM3aTopa:
A¢ = [Ti - To,
TIe: T; — 3HaUeHUE TeMITepaTypbl, K3MEPEHHOE razoaHam3aropom, °C;
To — melicTBUTEIHHOE 3HAYCHHE TEMIIEPATYPHI, U3MepeHHOe pabouynm dTanoHoMm, °C.
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[Tony4yeHHbIE 3HAUEHHUS] OCHOBHOM MOTPEIIHOCTU JJISI KAXKI0I0 OMPEEIsieMOro KOMIIOHEHTA,
TEMIEPATyphl U JaBJICHUS, HE JOJKHBI MPEBbIIIATh 3HAYSHUI, yKa3aHHBIX B Ta0IuIIe 4.

Tabmuua 4 — Jluanma3oHbl U3MEPEHUH W TpPEAesbl JTOIMYCKAaeMOH OCHOBHOM MOTPEIIHOCTH

ra30aHAIN3aTOPOB
Onpesiensiemrii y‘IaCTOKvI[I/IaHaSOHa HpeI[eJ'ILE noryckaemoii | Enunuia
Enununa | [Iwama3oH | W3MEpeHHi, B KOTOPOM |OCHOBHOM MOTPEIIHOCTH | MJIa IIIero
KOMITOHEHT/
HaDAMET W3MEPECHUN | U3BMEPEHUN | HOPMUPYETCA OCHOBHAs | abCOIOT- | OTHOCH- paspsna
P p TOTPEIIHOCTD HOU TENHLHON | MHAUKAIIUHU
O0bemuas ot 0 10 4 BKIIIOUY. +0,2 —
1) b
Kucnopon (O2) ons, % ot 0 mo 21 cs. 4 10 21 — S % 0,01
ot 0 10 ot 0 7o 1000 BxIOU. +100 -
40000 ¢B. 1000 o 40000 - +10 % |
Oxcup yriepona ot 0 1o 100 BKIrOY. *10 -
(CO) D ot 0 10 4000 =250 10 4000 - +10 %
ot 0 o 10 BxiIOU. +1
or 0 no 400 cB. 10 70 400 - +10 % 0.1
ot 0 1o 250 BKkIIIOY. +25 —
2
ot 0102000 =250 10 2000 - +10 % .
H ot 0 mo 50 BKIIIOU. +5
Oxkcup azora (NO) ot 0 1o 400 c5. 50 110 400 — 10 %
ot 0 1o 10 BxiIOU. +1
or 0 20 100 cs. 10 10 100 - +10 % 0.1/1
ot 0 1o 100 BKkIIOUY. +10
ot 0 A0 400 cB. 100 10 400 - +10 % |
Jmokcua azora O6beMHuas ot 0 go 50 BKIIFOU. +5
2
(NO») P JIOJIs, ot 0 70 200 ¢B. 50 1o 200 - +10 %
MIIH ! ot 0 10 10 BKJIIOU. +1
(ppm) | 0TV A0S0 cB. 10 710 50 +10 % 0.1/1
ot 0 o 250 BKIIIOU. +25 -
2
ot 0102000 =50 10 2000 - +10 % |
CepHUCTBIN  aHTHUAPUT ot 0 1o 50 BxitIOU. +5
4
(SO P ot 0 1o 400 cB. 50 10 400 - +10 %
ot 0 go 10 BKIIFOU. +1
or 0 x0 50 cB. 10 110 50 - +10 % 0.1/1
ot 0 1o 100 BKkIIOUY. +10
4
ot 0 20 400 c8. 100 10 400 - +10 % |
H ot 0 mo 50 BKJIIOU. 15
Cepoogopox (H»S) ot 0 mo 200 cB. 50 10 200 — 110 %
ot 0 1o 10 BxitIOU. +1
ot 0 x0 50 cB. 10 710 50 +10 %
VYrnesogopoasl (1o ot 0 no 1000 BkyrOU. +100 -
CsHs) " ot 0 105000 == 500 110 5000 - +10 % !
Temmneparypa razoBoro oC or—20 1o | ot —20 o +300 BKIIOU. +3 - 0.1
noroka? +800 ¢B. +300 1o +800 - +1 % ’
TeMnepaTypal 2) °C ot 0 1o +50 | ot 0 mo +50 BKITEOU. +1 - 0,1
OKPYIKAIOIIEH cpeJIbl
Abeommiotioe ot 80 10 110 ot 80 10 110 +2,5 - 0,01
JaBJICHUE Ila
PazHocTh naBieHuit? ot ;%’2 o or 2,5 1o +2,5 40,025 - 0,0001

41




[Tponomxenue Tabauis 4

Onpenensiembii Vuacrok guanazona | [Ipenens nomyckaemoit | Enunmia
KEMHOHCHT y Enmanmna | Jlwama3on | u3MepeHHi, B KOTOPOM |OCHOBHOM MOIPEUIHOCTH | MITAIIIIETO
HapaMeT U3MEPEHUI | U3MEPEHUN | HOPMUPYETCS OCHOBHAS | aOCOIIOT- | OTHOCH- paspsina
p p TOTPEIIHOCTh HOM TCAbHON | WHIUKALUU
ot —1 mo +1 10,05 -
M30s1TOUHOE HaBieHue or —2,5 o
~ ot 2,5 10 -1,0 - 5 % 0,001
/ pa3pexeHue +2,5
ot +1,0 mo +2,5

CKOpOCTh MOTOKA?)

VYraekucnsri ras (CO,)

CyMMa OKCHJOB a30Ta

Koadd. n36piTKa
BO3IyXa

Koadd. noreps Tenna

HE HOPMHUPOBAHHI (ONPEAETICHUE TI0 PacyeTy)

HpI/IMe‘-IaHI/IH: D KomunuectBo OMnpeACIA€MbIX KOMIIOHCHTOB U JUAIIa30HbI H3MepeHHI>i OMpPEACIAIOTCA IO OTACIIBHOMY

3aKasy;

2 VI3MepuUTeENbHBIE KaHANIBI YCTAHABIMBAIOTCS M0 OT/EILHOMY 3aKa3y

12 OdopmiieHue pe3yabTAaTOB NOBEPKHU

12.1. Pe3ynbrarsl NOBEPKHU 3aHOCAT B MPOTOKOJL.

12.2 CBeneHus o pe3ysibTaTax NOBEPKU CPEICTB UBMEPEHUN B LIEJISIX TTOATBEPAKACHUS TOBEPKHU
nepenaioT B DenepanbHblii HHPOPMAMOHHBI (OHI 1O OOSCICUYCHUIO SIUHCTBA W3MEPCHUU B
cootBercTBUU ¢ [lopsakom co3manus u Benenuss denepanbHoro MHGOPMAMOHHOTO (GOHIA IO
00ecTeueHnI0 eIMHCTBAa U3MEPEHUH, TIepe/Iaun CBEJICHUI B HETO U BHECEHUSI U3MEHEHUN B JaHHBIC
CBEJICHHUs, MPEAOCTABICHUS COJEPXKAIIMUXCA B HEM JIOKYMEHTOB U CBEICHMU, YTBEPKICHHBIM
npukazoM Munnpomropra Poccun Ne 2906 ot 28.08.2020. ITpu npoBeaeHNN MOBEPKU OTAEIBHBIX
M3MEPUTENIbHBIX KaHAJIOB U3 COCTaBa CPeJCTBa U3MEpeHU HHpopMaIms 00 odbeMe MpOoBEACHHON
noBepku mepenaercss B DenepanbHblii MHPOpPMAMOHHBIH (BOHA TO 0O0ECNEUYEeHUIO EIMHCTBA
A3MEPEHUM.

12.3 Tlo 3asBieHUIO BiaAeNblia CPEACTBA M3MEPEHUN WIIM JIMIA, MPEICTAaBUBIIETO €ro Ha
MIOBEPKY, AKKPEAUTOBAHHOE Ha MOBEPKY JHUILO, IPOBOAMBILEE ITOBEPKY, B CIIydae MOJIOKHUTEIbHBIX
Pe3yJIbTaTOB MOBEPKH BbIIAET CBUJECTEIHLCTBO O MOBEPKE B YCTAHOBJICHHOW (opMe WM B Ciiydae
OTPULATENIBHBIX PE3YyJIbTATOB TOBEPKU BBINAET M3BEIICHUE O HENPUTOJHOCTU K INPUMEHEHHIO
CpEACTBA U3MEPECHUM.

12.4 B uensx npemoTBpalleHUs] HECAHKIMOHUPOBAHHOIO JOCTyNa K y3JaM HAaCTPONKH
(perynupoBKH) CPEACTB U3MEPEHUN B MECTaX, MPEAYCMOTPEHHBIX KOHCTPYKIIMEH, [0 3aBEpLICHUU
MOBEPKH AaKKPEAWTOBAHHBIM Ha TMOBEPKY JIMIIOM YyCTAHABIMBAIOTCS MACTHYHBIE IUIOMOBI,
coJieprKalire n300pakeHue 3HaKka MOBEPKH.
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IIpunoxenue A
(obs3aTenbHOER)
ITepedeHnb TOBEPOYHBIX TA30BBIX CMECEH, MPUMEHSIEMbIX IIPY TOBEPKE Ta30aHAIN3aTOPA.

IIpenemnst Howmep
Jlmama3ox Conepxanue JOIyCKaeMou o
Ne pexomenyemoii I'C
KommoneHTt HU3MEpEHUs, xomrmonenTa B I'C, MOTPEUTHOCTH
Irc o peectpy ['CO
00BbeMHas 1011 00BbeMHas 1011 aTTecTanuu
i uctouHuk I'C
xommonenra B I'C
0% Azot (N2)
1 T'OCT 9293-74
0 102,1%
Kucnopox (Ox) oro A0 +2.5% I'CO 10546-2014
10 21,0 % 2 ot 9,45 no )
11,55 % (O2/No);
3 ot 18,9 1o 21,0 % Ire-p
Azot (N2)
| 0% T'OCT 9293-74
ot 0 110
-1
or0no 4000 +3,5% I'CO 10546-2014
40000 mnH ) ot 18000 (CO/N,);
10 22000 mna! re.p.
3 ot 36000
10 40000 muH!
A3zor (Nz)
0 1 0% T'OCT 9293-74,
KCHI(ICY(F)J;epoﬂa 010 ot 0 mo 400 v’
0 4000 e | 2 ot 1800 +3,5% I'CO 10546-2014
A 710 2200 M’ (CO/N,);
3 ot 3600 ITC-P
1o 4000 mrH'!
A3zor (Nz)
1 0% T'OCT 9293-74
1
or0 or 0 no 40 mmH__ +3,5% I'CO 10546-2014
10 400 maH 2 ot 180 1o 220 mutH (CO/Ny):
3 0T 360 10 rerp.
400 mua’!
A3zot (Ny)
1 0% I'OCT 9293-74
010 ot 0 70 200 muH!
02000 v | 2 ot 900 +3,5% I'CO 10546-2014
A 710 1100 mn! (NO/Nb);
3 ot 1800 ITC-P
10 2000 muta’!
A3o0T (Nz)
1 0 % I'OCT 9293-74
1
Oxcun a3ora or 0 ot 0 10 40 Mk
(NO) 0 400 Mu! ) ot 180 no +3,5% I'CO 10546-2014
A 220 ! (NO/NL):
3 ot 360 no ITC-P
400 muta™!
A3zot (Ny)
1 0 % T'OCT 9293-74
o1 0 ot 0 1o 10 mua’!
0100 sr’! ) ot 45 +3,5% I'CO 10546-2014
a 0 55 muta’! (NO/Ny);
3 ot 90 1o ITC-P
100 v
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[Ipenenst } Homep
Juanaszon Conepxanne JIOITyCKaeMOM .
No pexomenyemoii ['C
KommoneHt U3MEpEHUs, komrroHeHTa B I'C, MOTPEIIHOCTH
Irc o peectpy ['CO
00BbeMHas 1011 00BbeMHas 10 aTTecTanuu
i uctounuk I'C
xommonenta B ['C
A3zot (Ny)
1 0% I'OCT 9293-74
010 ot 0 10 40 M’
0 400w ) ot 180 no +3,5% I'CO 10546-2014
A 220 M’ (NOy/Ny):
3 ot 360 1o ITC-P
400 mua™!
Azot (N2)
0 %
1 T'OCT 9293-74
JInokcuy azora 010 or 0 10 20 M’
(NO») 200 ! ) ot 90 o +3,5% I'CO 10546-2014
A 110 momm! (NO2/No):;
3 ot 180 no ITC-P
200 v’
A3zot (Ny)
1 0% T'OCT 9293-74
1
or0 or 0 10 5 MiH +3,5% I'CO 10546-2014
1o 50 maH or 22,5 ]
2 10 27,5 mn’! (NO/N);
3 ot 45 10 50 muH’! TTe-p
A3zot (Ny)
| 0% T'OCT 9293-74
ot 0
-1
or0 Z0 200 mumH +3,5% I'CO 10536-2014
1o 2000 mitH ot 900
2 1 (SO2/N»);
no 1100 maa ITC-P
3 ot 1800
10 2000 mma™!
A3zot (Ny)
. 1 0% T'OCT 9293-74
CepHucTbIit o1 0 110 40 srr!
auruaphz (SO) 400 gme'l 5 ot 180 110 +3,5% I'CO 10536-2014
a 220 mun’! (SO2/N2);
3 ot 360 10 ITC-P
400 mua’!
A3zot (Ny)
1 0% T'OCT 9293-74
1
or0 or 0 20 5 MK +3,5% I'CO 10536-2014
110 50 MiH ot 22,5 1o
2 Y (SO./Ny);
27,5 muH ITC-P
3 oT 45 no 50 muH’!
A3zot (Ny)
1 0% T'OCT 9293-74
1
CepoBonopon ot 0 ot 0 20 40 mim o
(H,S) 10 400 yotir ) ot 180 no +3,5% I'CO 10536-2014
220 muH! (HaS /N»);
3 ot 360 o ITC-P
400 mua’!
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[Ipenenst Howmep
Junanazon No Conepxanne JIOIyCKaeMoit peKoMerIyemoii I'C
KommoneHt U3MEpEHUs, Hl: C | KOMNOHeHTa B I'C, MOTPEIIHOCTH 1o peectpy F'CO
oOBeMHast oISt oOBeMHast oIS aTTecTaluu Y
nii uctounuk ['C
komronenTa B I'C
A3zot (Ny)
1 0% I'OCT 9293-74
or 0 ot 0 10 20 min’!
10 200 M ) ot 90 10 +3,5% I'CO 10536-2014
110 My’ (HaS /N>);
3 ot 180 mo ITC-P
200 M’
A3zor (N2)
1 0% I'OCT 9293-74
-1
or0 or0 20 5 i +£3,5% I'CO 10536-2014
Jo 50 MiH ot 22,5
2 4 (HaS /Na);
o 27,5 mnu I'TC-P
3 ot 45 10 50 v’
A3zot (Ny)
| 0% FOCT 9293-74
ot 0
YrneBonopoasl ot 0 1o 500 mua! £3.59
(o CsHs) 10 5000 muH! ) or 2250 = e I'CO 10651-2015
10 2750 mun’! (C3Hg/N»)
3 ot 4500
o 5000 mra'!
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MpunoxeHue b. BHewWHWI BUA ra3oaHanusaTopa, NoAKIoYeHe nepudepum

pi
PRINT  MEMORY 4
Ul oo o
3 "g A b [1]]
i 'w'-'u :x.»':lu.::: o:t '::‘l'l"i‘II. ‘l'lll;ll l:l n e G
(¥ 1] N"IN‘H“‘TI My ""'“l"l" ‘ . l : ’
— @ 6o
STARI/STOP W ESE ENTER
o —

Puc b.2. lNazoaHanuzatop AAl-510, 3amMeHa 6ymaru B npuHTepe.

Puc b.3. MasoaHanusatop OAl-510, 6okoBas naHenb. Puc. b.4. PexxuM razoaHanusartop
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Puc B.5 Pabota c BIM-510

Puc B.7 MNpoBepka repMeTUYHOCTH

JINAP.413411.001 P3 c nsmeHeHvem 1

Puc. B.6 Pexxum paBneHune/cKkopocTb

——

Puc. b.8 MpoBepka repMeTMYHOCTY (3aKpbITbii TPaKT)
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MNpunoxenne B. CTpyKkTypHas cxema rasoaHanusartopa JAr-510
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Mpunoxenune I'. bnok cxema paboTbl razoaHanusaTtopa JAr-510.
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MpunoxeHwne [. NprMepbl MPOTOKOIOB NeYaTu.

M3 nZMATH: GEANEHIAS WCROPOCTE M3 NEMATA: SAEMSHME W CROpOCTh  MAMEDEHME: NARNSHWE M CROPOCTE M3 NAMSTIC NESNEHHE W CEDDOCTA
=l =l =l n=0

=510 TRICRHIMEATOR JAr-510 PROCAEMGEATOR i 510

23.04.2004 10.37.33 SANHCE E OausTe B 0027 232.04.2004 10.37.33 Ak B naaaTs B OF0ZT
23.04.2004 10.37.33 23.04.2004 10.37.33

15.000 m'fa
n < &
wp ¢ 15.00 mfs
o = 15.000 m'fa
Mam=pedne: rEsiaxHansIarop W3 nasATd: ras0asanAsaToD Wamepeniss; TeMnepanypa ne0 Ha nauaTh: TemnzpaTypa Nl
TASCAERMEATOR [AT-510 - TRSORENEERTOE OAT-510 TIE0A EBEATOR E10 v ENTOF OAC-510°

23 ._04_Zi004 10.37.33 SAMECE B OaegTe BOO01E 23.04.2004°  10.37_33 Sansch B naanT. B 0015

23.04. 2008 10.27.33 Z3.04_2004 10_.37.332

Tg £ ‘167.8 TE T3 £ 16T.B "C
Ta : 25.6 "C Ta : 265 "C
T : 24.5 "C T : 288 C
02  :  2.56 hod az oz 2.56 o Wamepenis: Temnepamya n=l M3 naWsTH: TEMRERaTYRE =]
ooz : 10.38 Aol oz :  10.35 hod L
<o : 115 ppm o0 = 115 ppm X - OAT-510 OAT-510°
- {e] 5 T4 ppm NO - 74 ppm
WER: E 7 ppm mo2 7 ppm 23.04.2004 10.37.33 SANMCE 0 MEMATE B 0015
WO B1 ppm M - Bl ppm 23.04 2004 10.37.33
s02 = 1E0 ppm 802 = 180 ppm
H2E = 28 ppm HIS 28 ppm
CH : 16 ppm H 15 ppm
g o EsTN o E.5T b
2 C T ! oooa = TR - F S R = g & BLT ¢
[+ E 6.58 A oa 6.58 & TL : 15.8 *C o TR - T -
RE 112 RE 1.1z T - 102A "C T 15.8 *C
Tr: - EOZL o
TDHMEYEHHE,
v Ebi8 n W NOUTHOM MEYETH
L
[ e CTpoK3, BEEOIHTCR NPW CTEHIADTHOM H RONKOM ROOTONNNE HEYETH
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Mpunoxenne E. dopMaT AaHHbIX MHTepdeica RS-232

JINAP.413411.001 P3 c nsmeHeHvem 1

HAIMTHSHME KOHTONTOE PabSM0E W pacnaiis maderm Tafimua E1.
oA cesm rasnakamaatops JAN-510 1 nepooEaneHsM . K0sNER- TAT-540 fastres 9 wow) PLIEMN-310 [pozsmea 9 ooe. )
TepoM CoBMECTHMER C IBM PC npuasnska 8 Taimigs E1. $op- C¥rHan LomT T C¥rHan HoHmasT
MAT BENCIHLE AaHHED ¥ WeTepenca RS-232: 9600 Bog, soceme CTs B ATS 7
G o cron-Ser. Nareee nepenaiotca & ASCH g Gnoxakm, GHD 5 GHD 5
NOCTRO4HD ¢ cEDHHakM cTpesy CR, LF (0DH, D8H). Maaoaa THD 3 FXD 3
THIATOE ORMPEVET PAINI-HER BERNIOHEE NOEUEW B 35ENE- =T = ) 3
MOCTH OT RERMM HIMEPSHUA, B KOTCROM HINODHTCA MEWToR WK 7Te - e 3
DERHME, W3 EOTOROMD GakHee ObrM amecaHel B8 NaMATh.
TOCIennECTENEHICTE OaHHEN NEMBESKA B Talmus B2
Tabmua B2
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S— Moceinasies poskeE Meossmerne!dopmar ammsgHocTR T emEdaHIE Mpreasp
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MpunoxeHue XK. PaboTa rasoaHanusaTopa B peXX1Mme BHELUHEro yrnpaBrieHus.

XK.1 NMogknroyeHme razoaHanmMsaropa

K.1.1 Pabora rasoaHanusatopa [JAI-510 B pexume BHELLHETO yNpaBneHns OCYLLECTBSETCA B COCTaBE CO CTALMOHAPHbBIM
yCTpOCTBOM nogroTosku npobsl BI1M-510. YcTpoiicTBo noArotosky Npobbl AOMKEH BbITh YCTAHOBMEH HA 0BBEKTE COrNacHo pasg,
9 «YKka3aHWs No YCTaHOBKE M MPOEKTHOM NpUBS3Ke» pykoBOACTBA Mo akcnnyatauuy Ha BIr-510 JINAP.418312.002. MogknioveHne
rasoaHanusatopa k BIIM-510 npoussogutcs B cooTBeTCTBME pasg. 4.2 «MogroToska broka k pabotex v pasa. 4.3 «[opsgok pabo-
Tbi».

K.1.2 BHewHee ynpasneHue rasoaHanusatopa [AI-510 ocyliectensetcs no nocnegosatensHoMy nHtepdency RS-232 ¢
“cnonb3oBaHuem npotokorna obmena Modbus, dhopmatom naketa RTU. CraumoHapHoe yCTpoicTeo nogrotoski npobsl brM-510 no-
3BONISIET NPOW3BECTU NOAKIOYEHe MO MHTEpdency RS-485 ¢ panbHocTbio cessm Ao 1000 meTtpos. MogpobHoe onmcaHne npotokona
obmeHa 1 anroput™ paboTbl rasoaHanuaaropa npueeaeHbl B NXK.3.

)K.1.3 ABTOMaTMuECKMA BEIGOP pexuma BHELLHEro ynpaBfieHns NPOUCXOAUT NPX KaAOM BKMIOYEHUN NUTaHNS rasoaHanm-
3aTopa [JAI'-510, ecnu ycTaHoBNeEH "pexim npu BkioyeHun" kak “[uctaHumonHoe ynpaen." (cm. n. 4.13.6.6 )

XK.1.4 [ins nogknto4eHns ynpaBnsioLLEro KOMMbOTePa HEOHX0AUMO BbIMOMHUTL PEKOMEHAALIMM U MPOU3BECTU COEAUHEHNE nep-
COHarbHOMO KOMMbIOTEPA (BELYLUErO KOHTPONNepa) B COOTBETCTBUM CO CXEMOM COEAMHEHWN, NMpUBEAEHHON B pasg. 9 «YkasaHus no
YCTaHOBKE W NPOEKTHON NpUBSA3KE» PYKOBOACTBA Mo 3kcnnyataumuu Ha BrM-510 NMAP.418312.002 unu B COOTBETCTBUM CO CXEMOA,
NpuBEAEHHOM Ha puc. X.1.

Llens KonTakt| HAr-510 «PC» MNepcoHanbHbIi KOMMLIOTEP (Po3eTka 9 KOHT.)
(BMnKa 9 KoHT.)
TST 1 KoHTakt Lenk
1 2
RXD 2 5 1 2 RXD
TXD 3 3 3 3 TXD
GND 5 1 GND
RTS 7 :I
CTS 8

PucyHok XK. 1. MNogkntodeHre nepcoHansHoro komnbtotepa K JAMN-510 B pexume BHELLHETO ynpaBeHus

X.2 Nopsapok paboTbl

K.2.1 Pexum BHeLLHero ynpasnenus ClyxuT Ansa yaarneHHoro ynpaeneHus razoaHanusatopom JA-510 v nonyyenus uH-

chopmaLn 0 cocTosHUM Npubopa 1 pesynbTatax U3MEPEHNs, KOTopble 06pabaTbiBalOTCA NEPCOHANBHBIM KOMMBOTEPOM (BbIBOAAT-

ACK3B :MODBUS-RTU: S005 Cs Ha Aucnnei, NPOTOKONMPYITCS, apxmeupylotes v T. A.). Mopsgok pabotsl ¢ JAr-510 ¢ nep-
COCT :OXMOAHUE

COHasTbHOTO KOMMbHOTEpa (BEYLLEro KOHTPONNEPa) 3aBUCUT OT KOHKPETHOTO MporpaMmmMHoro obec-

NO2 ----p NO ----p neveHus. Onucanne paboTbl NPOrpamMMbl NPUBEAEHO B COOTBETCTBYIOLLEM PYKOBOACTBE Onepa-
H2S —=--p  SO2 -===p  gpg

Ta ----C Tg ----C '

TT ----C  Tp ----C Mocne BKMKOYEHUs ra3oaHanuaaTopa NOAKMOYEHHOro Ans paboTbl B peXuUMe BHELIHErO
Puc. X.2

ynpaBreHus Ha aucnnei BbIBOAUTCS MHGOpMaLIMs B COOTBETCTBUM C puc. XK.2. lMepen Havanom
paboTbl HEODXOAMMO BLICTABMTL NMPaBMILHON CETEBOM aapec rasoaHanusatopa [Al-510. Beog agpeca nponsBoguThbCs B COOT-

BeTcTBUM C N. 4.13.2.4 Hactoswero PO. ®yHKUWA YCTaHOBKM CETEBOTO afpeca BbI3bIBAETCA M3 MEHI0 YCTAHOBOK BHELUHEro
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ynpasnenus (puc. XK.3) knasuien @ B cootBeTcTBMM ¢ mpoTokonom obmeHa agpec

COCTOSIHVE NIPUBOPA 1

CETEBOM AJIPEC 2 LOMKeH HaxoauTtbcs B AnanadoHe ot 001 oo 247. MeHIO yCTaHOBOK BHELHEro ynpaBneHus
CXUTAEMOE TOIUIMBO 3

OBBEKT M3MEPEHNSA 4 [OCTYMHO MPW HaXETUM Ha KraBuLy TONbKO Npu paboTe rasoaHanuaatopa B pexume
EIVHUIH W3MEPEHVA 5

MPOTOKOJI IIPYHTEPA 6 BHeLWHero ynpasneHus (puc. X.3) B pexume «oxuganuey. HasHaueHne octanbHbIX qyHKLMIA
Puc. XK.3 MEHIO YCTaHOBOK BHELLHEr0 YNPaBneHUs aHanoruyHbl npueegeHs! B n.4.13.

B pexume BHeLTero ynpasrneHus razoaHannsaTop oTobpaxaeT Ha AuCniee B NepBON CTPOKE akTMBHbIN NpOToKoNn obmeHa
(MODBUS-RTU) u agpec B ceTvt B AecaTuyHom cucteme ucuucnenns (ADDR:005).

Bo BTOpOI CTPOKE BLIBOAUTCS COCTOSHWE rasoaHanusatopa (COCT:):
- OXXMOAHWE, razoaHan13aTop HaXo4MTCS B PEXUME OXMAAHUS KOMaHAb! C KNaBuaTypbl UK No UHTEpgency;
- YCTAHOBKA '0', npon3BoaunTbCs NPOAyBKa 4aTYMKOB ra3oaHann3aTtopoB YMCTbIM BO3AYXOM C NOCEeayHoLLEern YCTAHOBKOW «HYNs»;
- NAMEPEHMUE, BbinonHseTcs M3mMepeHue coctasa U Temneparypbl ra3osoit npobbi;
- MPOLYBKA [IATY., npoun3BoaMTLCS NPOLYBKa AATYMKOB ra30aHan3aTopoB Y/ACTbIM BO3A4YXOM MOCMNE BbINOMHEHUS M3MEPEHNS;
- HAIP/OXJ1.IMPOB., rasoaHann3atop HaxoguTcs B pEXUME OXUOAHWNS KOMaHAb! C BKMKOYEHHbIM 060rpeBoM npobooT6opHON Maru-
cTpanu.

B TpeTbeit cTpoke oTobpaxaeTcs BbinonHsemas komanaa (BbIMOJ:):
- HET KOMAHTBbI, komaHga He nonyyeHa;
- OAHOKP./A3MEPEH., BbinonHseTCA KOMaHAa «BbINOHATL OQHOKPATHOE U3MEPEHMNEY;
- HEMNPEPBIB.N3MEP., BbINONHAETCSH KOMaHOa «BbINOMHUTL HEMPEPLIBHOE M3MEPEHNEY;
- MEPEX.B OXKMIAH., npepbiBaHue u3MepeHus 1 npu noryyeHun KoMaHabl «nepexos B COCTOSIHUE OXWAaHNe;
- PYYHOE YMPABIJ1., 3anyck HenpepbIBHOTO M3MEPEHIS C KnaBuaTypbl.

C 4yeTBEpTO CTPOKW MO LUECTYIO BbIBOAATCS PE3ynbTaTbl U3MEPEHUs COCTaBa rasa. EAMHNLbI U3MepeHns (PUKCUPOBaHHbIE:
ansa 02 - % 06., Ans ocTanbHbIX ra3os — ppm. WHAMKaLMs NPOM3BOAMTCS TOMbKO B PEXUME U3MEPEHUS 1 NPOAYBKM AATHMKOB.

B ceabmoit cTpoke oTobpaxaeTcs Temnepatypa Bo3gyxa Ta u Temnepatypa B MecTe otbopa ra3osom npobel Tg.

Ecnn 6rok noarotoBk1 Npobbl OCHaLLeH anekTpudeckum oborpeBoM npobooTOOPHONM MarucTpani U akTUBHbIM OXnaauTe-
nem npoBbl B BOCLMOM CTPOKe 0TOBpaxaeTcs Temnepatypa npobootbopHom maructpanu Tl v Temnepatypa oxnagutens npobsi Tp.

K.2.2 B pexume BHeLITEro ynpasneHus npu HeobxogumMocTu NpoBepkn paboTocnocobHOCTH rasoaHanusaTopa Ha MecTe
€ro yCTaHOBKW MOXHO OMepaTMBHO NMPOM3BECTU U3MEPEHWe COCTaBa rasa C BbIBOLOM Pe3ynbTaToB Ha Aucnned. [ns atoro
HeobX0AMMO NPU HAXOXAEHWUM ra3oaHann3aTopa B COCTOSHUM «OXMAAHNSA» HaxXaTb KnaBuLy @ lpyn 3TOM B TPETLEN CTPOKE
Jncnnes BbIBOANTCS CO0bLLEHne 0 ucmonHsiemon komanae - BbIMOI: PYYHOE YIMPABII. lMocne BbINONHEHMs ¢hasbl YCTaHOBKM
«HYNS» 3NEeKTPOXUMUYECKUX [ATYNKOB ra3oaHann3aTop HauMHaeT MPOM3BOAWTL HEMPepbIBHOH M3MepeHue cocTaBa. JTOT PexuM
MOXeT MpepblBaeTCH AUCTAHLUMOHHO KOMaHZOW C MepCoHanbHOr0 KOMMbloTepa (Bedylliero KoTponnepa) nubo MOBTOPHBIM
HaXaTWeM KnasuLLm @

)K.2.3 [Ins BbIxoga W3 pexuMa BHELIHETO YNpaBneHus 1 nepexofa K MEHK pexumoB paboTsl (pucyHok 4.2) Heobxogumo

Ha)aTb KnaBuLLy ESC NOATBEPAUTL BbIXOA KaBULLE @
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.3 Peanusauusa npotokona Modbus RTU razoaHanusaropa AAI-510.

XK.3.1 UHTepdeinc

asoaHanuaatop JAI-510 umeeT nocnenoBatenbHbIn MHTEpdenc RS-232. Mo nocrnenoBatenbHbIM MHTEPdeNcam NoaLepHu-
BaeTcs npoTokon BepxHero ypoBHst Modbus ¢ dpopmatom naketa RTU B cooteeTcTBIM ¢ fokymeHTom «Modbus over Serial Line Specifica-
tion & Implementation guide V1.0». ®opmart nepegaun AaHHbIX UKCUPOBaHHBIN; ckopocTb nepepayn 9600 6ut/c, 8 GuT, 2 cTon buTa,
©e3 NpoBEpPKM Ha YETHOCTb.

B pexume aBTOHOMHOW paboTbl (PeXMM camocToATeNbHOrO cpeacTea nameperus) [LAM-510 He obecneunBaet Teneynpae-

NeHue.

XK.3.2 3apepxku mexay naketamu

BpemeHHble 3agepxku MeXOy nakeTamu n cumBonamy naketos cootBeTcTByoT «Modbus over Serial Line Specification & Im-
plementation guide V1.0». Mexay cumBonamn 0gHOTO NakeTa MOXET ObiTb 3agepkka AnMHHOM He Goree nomyTopa CUMBOIIOB.
Mexay nakeTamu JormkHa ObiTb 3agepxka He MeHee 3,5 cumBONoB. PekomeHayeTcs HayaTb nepegaBathb CriedytoLmii nakeT He
paHee yeMm yepe3 4,5 cumBona nocne nomyyeHns nocneaHero outa npegpigyLero naketa. Ecnu B uHTepeane mexay 1,5 cumsona-
MW 1 3,5 cMBONamK Nocne npuxoda nocnegHero CUMBOMA, NPUXOAUT NEPBbLI CUMBON CREAyHLLero nakera, copackiBalTcs
oba naketa.

MpumeyaHue: 3adepxka OnNUHHOU 8 cuMBos - 3mo 8pemsi Heobxodumoe, At mozo Ymobb! nepedams 8 6um GaHHbIX npu OaH-

Holi ckopocmu nepedadu U hapamempax COeOUHEHUST

XK.3.3 Agpeca yctponcte Modbus

asoaHanusatop [JAM-510 nogaepxueatoT komaHabl Modbus B COOTBETCTBMM C CMHTAKCMCOM 3anpoca 1 OTBeTa onpege-
nexHbIM B fokymenTe «Modbus Application Protocol Specification v1.1a». Agpec yctpoitcta MoxeT 6biTb 0T 01h o OF7h. [uanasoH
anpecos 0F8h-0FFh 3apesepsuposaH B cTaHgapte Modbus. LLinpokoselLaTentHble 3anpockl (agpec yetponctsa 00h) He noanepxu-

BaloTCA.

X.3.4 Mogenb AaHHbLIX U KOMaHAbI
B cBsi3n ¢ opraHM3aLmelt perMcTpoB NamsiTi NPU OTCYTCTBUM AUCKPETHBIX BXOLOB U BbIXOAO0B, (MKCUPOBAHHOM anroputMe
paboTbl, rasoaHanusatop [JAM-510 nogaepxusatoT TOMbKO CReayoLLme KOMaHAb!:
- 03h Yrenue pernctpos (Read Holding Registers);
- 04h Yrenue BxopHbIx peructpos (Read Input Registers);
- 06h 3anuck peructpa (Write Single Register).
KomaHgel 01h, 02h, 04h, 05h, 07h, 08h, 0Bh, OCh, OFh, 10h, 11h, 14h, 15h, 16h, 17h, 18h, 2Bh He noanepxvBatoTcs.

Pe3yanaTb| n3mepeHusa OOCTYNHbI TOMbKO ANA YTEeHUA U pacCMaTPUBaOTCA Kak BXOAHbIE PErUCTPbI.

K.3.5 Agpecauus
OcHoBHbIM criocobom nepeaayn AaHHbIX rasoaHanusatopa JAM-510 no npotokony Modbus RTU sBnsieTcs YteHme unm 3a-

M1Cb Per1cTpoB. Aapeca 3anpallMBaeMblX PETMCTPOB W UX HAa3HaYeHWe UMEIoT OaHO3HauHoe TabnuyHoe cooTeeTcTBre. ObpalleHne

BO3MOHO TOJbKO K PEMCTpam onpeaeneHHbIM B Tabnmue XK.1.
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Tabnuya X.1

OTHocuTenbHbIn|Komanaa

HanmeHoBaHue peructpa Mpumeyanne
afpec peructpa [4teHus/3anmcu
Peructpbl uteHns napameTpoB razoaHanusatopa (Read Input Registers)
MobuTHOE pacnpeseneHue peructpa
=)
=
= >
: £ &
o_-_o I3 =
ST 383k o2
IO o s 9= [&]
VDO = 5 = o =
00 o0 8 s s ©
S ioo0oz . o £
e§zZo58 _2 s £
cSTEEQ I o 2 S
Peructp cratyca 0000H 04H/ — S232&28% E S g[ s £33
25885 = 8% faz¢
2830 x8 A = R
QoS T OO s 22855
i B R = X T oz o
] 1 = = <) O O m O
2 oL 3 139 o35 T o9 o0
S5 IEIZIQ SESTHIE
=
2 ZFs888 82 a8 I8z ae
% o E o % > 0 T
a Lz8588 Q 2858838
w0 - o - N~ 2] ~ o
~ P ~ O o o o o
MobuTHOE pacnpenenexue pernctpa
£
S| o S| =
m |3 S| =
S % | = | &
&-): Iq_-’ § [} = ()
o = 23| &8 L=
o Q| x| 8|8 o=
X s|Q|lA8|l s|EBE| ® S|
sl o Q. 8 2| o T = T
Elao|lSla|lc| =| 0| « S| Q
S5l s| ® Tl =| TR
S| 2| &| < S|l S| = =8
PervcTp owwnbok 0001H 04H/ — SIF|e|E|E|&| 2|2 | S
SlZle|l8|gl2|g2|8|R|S|S|olo ol =
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om o) = = = I o a a 2 J = I > o) <
o S o o T T (a2} = = = = = = = >
2| G| 5|lo|l|lo|S| 8| || 0| S| & @ KSD =
(= el = E3 = o g | | | | | = 2 8
g|lo|lo|lo|3| 8|2 o|lc|o|o|lc|c|ao|E|a
= o = = S [3) = = = = = = = B B
ol 8lo|lo|Z|o|c|lo|lo|le|loe|lo|lo|le| ]|
= S = = o = [y = = = = = = = = =
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o| O©o| o| of = T = o o o o ol ol of [
L < o N ~ o (o2 (e ~ (<=} (Yo} oy o N ~ o
~ ~ ~ ~ ~ ~ o o o o o o o o o o
Pesynbtat nsmeperus Tg  |0002H 04H/ —
Pesynbtat nsmeperus Ta  |0003H 04H/— °C
PesynbTat nsmepenns Oz |0004H 04H/ —
Pesynbtat pacyeta CO2  |0005H 04H/— % 06.* 100
Pesynbtat namepenns CO |0006H 04H/ —
Pesynbtat nsmeperus NO |0007H 04H/ —
Pesynbtat namepenus NO2 |0008H 04H/ — ppmM UK mg/ms B 3aBUCUMOCTM OT YCTaHOBMNEHHBIX EQMHUL, N3MEPEHMS
PesynbTat nsmepenns SO2 |0009H 04H/ —
PesynbTat namepenms HzS |000AH 04H/ —
[lata nosepku 000BH 04H/ — Lo byte - uncno, Hi byte — mecsiy
loa noBepku 000CH 04H/ —
Obuias HapaboTka 000DH 04H/ — Yacos
Pesynbrat namepenns CH |000AH 04H/ — ppm Ui mg/m3 B 3aBUCMMOCTY OT YCTaHOBMEHHBIX EAUHNL, U3MEPEHMS
Peructpbl 3agaHus napameTpoB rasoaHanusatopa (Holding Registers)
Hi byte — pe3eps, Lo byte — komaHga:
00H - peseps;
01H - npoBecT aBTOMATUYECKOE OAHOKPATHOE N3MEPEHME;
Pernctp komaHg 0000H 03H/ 06H P A p P
02H - Ha4yaTb HEMPEPLIBHOTO U3MEPEHNE;
03H - nepexog B cocTosiHMe "oxXugaHue",;
04H - nepexog B coctosHue "standby";
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HaumeHoBaHwe peructpa

OTHOCKTENBHBIN
afpec peructpa

KomaHpa
YyTeHusi/3anmcu

MpumeyaHue

(05H - BKMto4NTb NOAroToBKY NPob00THOPA K U3MEPEHMIO.

PerucTp pexuma usmepe-
HUS

0001H

03H/ 06H

Lo byte — egunmubl namepetms: 00 - ppm, 01 - mg, 02 - mg k Oz, 03 -mg
NO>NO2, 04 - mg k O2 NO>NO2.

Hi byte — Tvn cxuraemoro Tonnnea, B COOTBETCTBIM C HOMEPOM TOMMMBA B
1abn. 6.1, n.6.5 Bbibop BuAa TonnuBa.

MpumevaHus:

1. Bbixof pe3ynbTaTa U3MepeHus U3 HOMUHaMNbLHOO AnanasoHa U3MepeHus oTpaxaeTcs 3anuckio uucna 8000H B cooTeeTCTBY!IO-

LMX perucTp.

2. B peructpax ¢ pesynstatamu usmeperust (Read Input Registers 0002H..000AH) npu oTCyTCTBIM aKTyarbHbIX AaHHbIX 3anucChbl-

BaeTcsa 8001H cooTBETCTBYHOLLMX PETUCTP;

3. B peructpax ¢ pesynbtatamu usmeperus (Read Input Registers 0004H..000AH) npu oTCyTCTBUM COOTBETCTBYIOLLEMO AaTuMKA B

onpalunBaemMoM rasoaHann3aTope 3anmncbiBaeTca 8002H COOTBETCTBYHOLUNX PETUCT;

4. B peructpe komaHg (Holding Registers 0000H) koz KomaHbl COXpaHAETCs A0 KOHLA BbIMONHEHUM 3aNUCaHHON KOMaHabl, 3aTeM

cbpacbiBaetcs B 0000H.

5. 3anuce B peructp komaHg (Holding Registers 0000H) koaa komaHabl «05H - BKMtouMTb NogroToBky npo6ootbopa k M3MepeHito»

“MeeT cMbicr, ecnin npobooTbop ycTpoiicTBa noaroToBku npobel bIM-510 ocHaleH oborpeBaeMoi NuHUEN 1 eCTb HeOBX0AMMOCTb

BbINOJTHWUTb €€ HarpeB A0 NPOoBeAEHNA N3MEPEHUA.

Tabnuua X.2
r,|\j|g'| Onepauys ,anHT-:llx [laHHble lMpumeyaHve
1 UreHve pervictpa cta- |3anpoc  |ADR-04h-00h-00h-00h-01h-CRC YTeHve BXogHoro peructpa no agp. 0000h
Tyca OtBetr  |ADR-04h-02h-00h-00h-CRC [JaHHble He roToBbl, Nprbop B pexume "oxupaHue”
9 UreHvie patbl ovepen- |3anpoc  |ADR-04h-00h-0Bh-00h-02h-CRC yTeHve 2-x BX. peructpos ¢ aap. 000Bh
HOWN NMOBEPKM OtBetr  |ADR-04h-04h-0Bh-A05h-07h-D6h-CRC oyepenHas nosepka 05.11.2006
3 UreHvie Bpemermn 06-  |3anpoc  |ADR-04h-00h-0Dh-00h-01h-CRC YTeHve BXxogHoro peructpa no agp. 000Dh
et HapaboTkm OtBetr  |ADR-04h-02h-04h-B1h-CRC Hapa6oTka 1201 yacos
Urekie craTyca, oum- 3anpoc  |ADR-04h-00h-0Bh-00h-00h-CRC yreHvie 11-Tn BX. perctpos ¢ agp. 0000h
4 [Goknp esyanaT’a Ya- ADR-04h-16h-01h-02h-01h-00h-00h-C8h-00h-23h- |pexum "n3mepeHme", owmbka aaTumka AaBneHns,
MepeHIS Otser  |07h-C6h-00h-5Ah-00h-53h-00h-0Fh-00h-02h-00h- | Tg=200, Ta=35, 02=19.9, CO2=0.9, CO=83, NO=15,
00h-00h-00h-CRC NO2=2, S02=0, H2S=0
5 Urenve pervctpa ko-  |3anpoc  |ADR-03h-00h-00h-00h-01h-CRC yTeHve opHoro peructpa no agp. 0000h
MaHz, Oteer  |ADR-03h-02h-00h-02h-CRC BbIMOJTHSIETCA HENPEPbIBHOE M3MepeHne
6 3anmcb pernctpa ko-  |3anpoc  |ADR-06h-00h-00h-00h-01h-CRC 3anmck 01h B perretp no agp. 0000h
MaHz, Oteer  |ADR-06h-00h-00h-00h-01h-CRC 3anycK OHOKPaTHOro M3MEPEeHMst
7 Urenve pervctpa pe-  |3anpoc  |ADR-03h-00h-01h-00h-01h-CRC yTeHve opHoro peructpa no agp. 0001h
XM M3MEPEHMS! Oteer  |ADR-03h-02h-00h-00h-CRC e0VHWULIbI U3MEpeHs ppm
8 3anmcb pernctpa pe-  |3anpoc  |ADR-06h-00h-01h-00h-03h-CRC 3anmck 03h B pervetp no agp. 0001h
X1Ma nsMepeHns Oteer  |ADR-06h-00h-01h-00h-03h-CRC eaunHnubl nameperns mg/m3, NO npuseaeHo k NO2

X.3.6 YnpaBneHue razoaHanusatopom [Al-510 no nporokony Modbus

Briok cxema paboTbl rasoaHanusatopa OAI-510 B pexuMe aBTOMATU4ECKOTO OAHOKPATHOMO M HEMPEPLIBHOTO M3MepeHUs

npueeaeHa Ha puc X.2.

Warn co 2 no 11 (puc. K.2) — MHMLManu3aums ycTporcTea. He pekomeHOyeTcs UCnonb3oBaHWe rasoaHanusaTtopa, ecrnu

BbIsiBNeHa HeobX0AMMOCTb oqepe,quM NOBEPKN UNK MHTEpBaIT BpEMEHU pa6OTbI (M3MepeHI/IVI) be3 KOPPEKTUPOBKMK nokasaHuin co-

crasun 6onee 1000 yacos. B 3Tux Chny4asx HyXHO HanpaBUTb rasdoaHann3aTop Ha O6Cﬂy)KMBaHI/Ie 1 NOBEPKY.

BaxHo Yy4€CTb, YTO KOMaHAbl Ha4ana U3MepeHns 1 nepexona B COCTOAHME "standby" [OJMKHbI N0AABaTbCA TOJbKO KOraa raso-

aHann3aTop HaxoauTbCA B pexunve "oxnaaHue", No3TOMY nepes nposeaeHUEM N3MEPEHNA Heobxoaumo NPOBEPUTbL PEXMUM ras3oaHanu-
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3aTopa W ecnn oT ByaeT OTNMYHBIN OT pexiMa "oxuaaHre", NnepeBecTy ero B pexum "oxugaHune". B npoTMBHOM criydae komaHga UrHo-
pUpyeTcs, a OTBET rasoaHanuaatopa CoaepxuT owmbky 06.

Ecnn npoBootbop 6roka nogrotosku npobbl OcHaLLeH o6orpeBaeMon fHWeR, To npumepHo 3a 10 MUHYT B0 nogayn Ko-
MaHzbl Ha BbINONHEHWE M3MEPEHNS HEODX0AMMO NofaTh KOMaHZY «BKOYUTL MOAroTOBKY nNpobooTbopa k namepeHuon» (war ¢ 31
puc. X.2). Bpems roToBHOCTb 3aBUCUT OT TEMMNePaTypbl OKPYXaloLero Bo3ayxa U YCTAaHOBMNEHHON TeMnepaTypbl TEpMOCTaTMpoBa-
HWs oborpeBaeMom NMHUK. [0TOBHOCTb NPOB0O0OTOOPA K M3MEPEHMIO MOXHO Y3HAaTb, MPOYKUTAB PETUCTP CTaTyca.

[Mocne 3anucy koMaHabl aBTOMATUHECKOTO O[HOKPATHOIO U3MepeHIs (Lwar co 26 puc. X.2) HauMHaeTCs NOMHbIN LK n3vepe-
HUS, KOTOPbIN BKNIOYAET B cebsl CnepytoLLme aTansi:

- YCTAHOBKA HyIs ANEKTPOXMMUYECKNX AaTHMKOB;

- 3mepeHue Npobbl C NOCMEAYHOLLMM YCPEOHEHNEM, NOCE YCTAHOBINEHWUS NOKA3aHWIA;
- COXpaHeHue pesynbTara u3mMepenus;

- NPOJYBKa SMEKTPOXMMUYECKUX AATYNKOB «YUCTBLIM BO3LYXOMY;

- Mepexoq B COCTOsHWE "oxuaaHue".

TekyLLee cocTosHKe npubopa MOXHO Y3HaTb, MPOYNTAB PErUCTp cTaTyca. Bpems nonHoro Lukna u3MepeHus coctasnseT ot 5 1o
20 MUHYT. YTeHne pesyrbTata U3MEPEHUs JOIMKHO BbINOMHATLCS MOCNe Nepexoia rasoaHanusaTopa B COCTosHUe "oxuaaHmne”. Mpepsatb
LMK U3MEPEHMS MOXHO KOMaHIOM Nepexofa B coCTosHMe "oxumaaHmne”. Komanga npepbIBaeT LK U3MEpeHUs, NpoM3BoaMTCS NpoayBka
3NEKTPOXMMUYECKWX «4MCTBIM BO3OYXOM» C MOCIEAYIOLLMM NEPEXOA0M B COCTOSHUE "OxuaaHme".

KomaHga HenpepbIBHOMO u3Mepenus (war ¢ 16 1 ganee puc. X.2) no3sonser nomnydyatb Tekyluee CoaepkaHne U3MepsieMblx
KOMMOHEHTOB B ra30Bo CMecu B Touke 0TBopa npobbl. Linkn HenpepbIBHOMO M3MepEeHUs aHanorMyeH OAHOKPATHOMY U3MEPEHUHO 3a pas-
HULIEI TOrO, YTO BPEMS M3MEPEHUS HEOrPaHYEHHO, @ YCPEHEHIE MOKa3aHui NPOU3BOAUTCS 3a MHTEPBAN BpeMeHn 1 Cek. ¢ perynsipHbIM
COXpaHeHWeM pesynbTata, 6e3 OxuaaHNs YCTaHOBNEHWUS NoKasaHWiA. [pu CYNTBIBAHWM AaHHbIX CNIEAYET YYUTbIBaTb BPEMS TPaHCMOpTH-
pOBaHus MPobbl OT TOYKM 3amepa (MPOM3BOAMTENBHOCTL HACOCa OKOMO 1 MUT./MMH.) U MOCTOSHHYIO BpeMeHn no ypoeHio 0.9, koTopas
COCTaBNSIET OKOMO 1 MUH.

[ns npexpaLLeHns U3MepeHns HyXHO BOCTIONb30BaTLCS KOMaHOoM nepexoda B cocTosHue "oxuaanne” (war co 23 puc. X.2).
[MponoMmKUTENBHOCTL (hasbl M3MEPEHUS 3aBICUT OT COOEPKaHWA TOKCUYHbIX U3MEPSIEMbIX KOMMOHEHTOB B Npobe. Yem Bbile coaepxa-
HME TOKCUYHBIX a30B, TEM MeEHbLLE JOMOXEHO BbiTb BpeMs HEMPEPLIBHOMO W3MepeHns. PekoMmeHayemas OnuTenbHOCTb U3MEepeHus
npuseaeHa B Tabnuue X.3.

[MpepbiBaHWe LKA M3MEPEHUs C NepexooM B PEXUM NPOAYBKA JATYMKOB, @ 3aTEM B COCTOSHWE "OXmMaaHne" MOXeT npo-
N30T aBTOMATMYECKN NPU NPEBbLILLEHAW pesyrbTaTa HOMUHANBHOTO Anana3oHa U3MEPEHNs N0 OAHOMY W3 ra3oBbIX KaHamnoB npy
3TOM TeKyLWuin pe3ynbTaT oTpaxaeTcs yncriom 8000H B COOTBETCTBYIOLLEM perncTpe W ycTaHaesnueaoTcs butel 11 (npekpalyeHue
“3MepeHus npu neperpyske) u 2..7 (owmbka COOTBETCTBYIOLLErO AaT4YMKa).

Tabnuya X.3

W3mepsiemas KoHLEHTpaLus, 5 10 25 50 75 100
% OT AuanasoHa U3MepeHus

Bpems namepeHusi, MuH. 60 50 30 20 10 5

KomaHpa nepexog, B coctosHue "standby” (war ¢ 13 puc. X.2) ocyliecTenseT BbiknioyeHre npubopa, Npou3BOAMTCS TOMbKO
nof3apsiaka akkymynsatopa. BknioueHue nutaHns u npopomkeHne paboTbl BOMOXKHO NyTEM BbIKMIOYEHUS! 1 NOBTOPHOTO BKIIOYEHNS
yepes 2...5 CeKyHA BbIKMIOYaTENs NUTaHWs rasoaHanusaropa.

MpyMepb! hOPMUPOBAHNS 3aNPOCOB 1 COOTBETCTBYHOLLMX UM OTBETOB NpUBEAEHbI B Tabnuue X.2.
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PucyHok XK.2. Briok - cxema paboTbl rasoaHanmaaTtopa JAIM-510




Co06LLEHMS O UCKMIOYMTEMBHBIX CUTYaLMsIX BO3HUKAKOT TOSIbKO Ha 3anpoch! afpecoBaHHble 4aHHOMY YCTPOCTBY C npa-
BUMNbHbIM 3HauYeHnsmm CRC naketa. Kogpl owmbok npyeeneHs! B Tabnnue A.4. Mpn obHapyxeHn JA-510 ogHo 13 3Tux owmbok

BbICbINAETCS OTBETHOE COOBLLEHNe — yBeaoMIeHue 00 oLwnbke, B KOTOPOM CTapLUmii GUT koaa yHKUMK ycTaHaBnmMBaeTcs B "1", 3atem

XK.3.7 UcknrounTtenbHble cuTyauumn

CrieflyeT KO, UCKITHUMTENbHOIM CUTYaLmu.

Tabnuya X.4

Kon ‘ HassaHue ‘ Onwucanue

01 ILLEGAL FUNCTION E:;:mxaer TOMbKO MPM 3anpoce C HOMEPOM KOMaHZb!, KOTOPYO He NOAAEPXMBAET JaHHOE YCTPOi-

02 ILLEGAL DATA ADDRESS | Adpec B 3anpoce BHE AONYCTUMOro AnanasoHa 4sis JaHHOro NogYMHEHHOrO.

03 ILLEGAL DATA VALUE BenuuunHa copepxallascs B nomne AaHHbIX 3anpoca ABNSETCH He AOMyCTUMON BENUYMHON 4115 NOA-
YWHEHHOTO.

04 SLAVE DEVICE FAILURE HEBOCCTaHvaBJ'IVIBaeMaFI owwnbKka umena Mecto noka NOAYMHEHHBIN MbITancs BbINOMAHUTL 3aTpebo-
BaHHOE [ENCTBYE.
MoaunHeHHbIN 3aHAT 06paboTKoN kKoMaHAabIl. [MaBHbIN JOMKEH NOBTOPUTL COOBLLEHWE NO3xe, MMbo

06 SLAVE DEVICE BUSY npepBaThb BbINOMHEHUE TeKyLLen komaHabl. OlmbKka BO3HWUKAET B CriyYae MOMbITKM 3anyCTUTb 13-
MepeHWe unu nepenti B coctosHue "standby" 13 pexuma OTINYHOTO OT COCTOSHUS "OXmMaaHNe".

Ne

n/n

ﬂpmmep (pOpMVIpOBaHI/IFI OTBETAa Ha 3anpocC YTeHUA BXOOHOIo permctpa ¢ HeCyLeCcTBYLWnM agpecom

npvBeaeH B Tabnuue A.5.

Tabnuua X.5
Tun

Onepaums DAHHBIX [aHHble lMpumeyarre
UreHvie BxogHoro pe- |3anpoc  |ADR-04h-01h-00h-00h-01h-CRC YTeHve BXogHoro peructpa no agpecy 0100h
rcTpa Oteer  |ADR-84h-02h-CRC afpec ykasaHHblid B 3anpoce He AOCTYneH

K.3.8 HazHaueHue koHTakTOB pa3bemoB "RS-232 PC" n "RS-232 bInmn"

HasHaueHWe KOHTaKTOB pa3beMoB npuBeaeHo B Tabnmue XK.6.

Tabnuua X.6
Homep koHTakta  |O603HaveHne
pasbema Lenm

HasHaueHve uenu

Pasbem RS-232 PC

1 TST TecToBbIN BXO[,

2 RXD [p1HMMaEMbIE JaHHbIE

3 TXD [NepefaBaemble AaHHble

5 GND OBbwwi nposoa

7 RTS 3anpoc Ha nepefavy

8 CTS ['0TOBHOCTb K Mpremy

9 TRE [NepedaTymK aKTMBEH
Pasbem RS-232 BII1

2 RXD [p1HMMaEMbIE JaHHbIE

3 TXD [NepefaBaemble AaHHble

5 GND Obwwi nposoa
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