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n B CII 3.13130.2009 "CucremMbl NPOTHBONOKAPHOM 3aIMTHI.
Cucrema onoBelieHusl ¥ YNIPaBJeHU 3BaKyalueil Jioaeil npu moxape.
TpeGoBanus noxapHoii 6ezonacuocTu' nana kiaaccupuxkanua COYI no tunam
¢ 1-ro no 5-ii u npuBeAeHbI TPeOOBaAHMS, KaKoe 31aHue KakuM Tunom COYD
JTOJIZKHO OCHAIATHCHA B 3aBUCUMOCTH OT 3HAYEHUSI HOPMATUBHOIO MOKA3aTeJIsl,
yncsia Jgoneit u 3taxxkaocTu. Ho ananoruyHoro pacnpeneieHusi 00beKTOB 110
THILy ABTOMATHYECKOI MOKAPHOM CUTHAIU3AINM B HAIIIUX HOPMAX HeT. X0Ts
04€eBU/HO, 4TO B 31aHUAX ¢ COYI 4-5-ro Tuna 1Jis odecneyeHuss paHHEro
o0HapPY:KeHMS U JIOKAJIU3AIUMN 04ara Heo0X0AMMO MCI0JIb30BaTh TOJBKO
aJipecHO-aHAJIOroBbIe cucTeMbl. [IpyMeHeHHe MOPOTOBBIX HEeAIPECHBIX CHCTEM
nesjecoo0pasHo orpaHu4uTh 31aHusaAMHI ¢ COYD 1-2-ro TMna HU3KOM
sTaskHOCTH. COYI 3-r0 THHA B 31aHUAX ¢ 00JbIIEH I TA’KHOCTHIO MOKHO
PEKOMEH/I0BATH 3allyCKATh OT a/ipeCHbIX cucTeM. PaccmoTrpum, kakue
NpeuMylIecTBa o0ecrnevuBaeT aipeCHO-aHAJI0r0Basi CUCTEMA 10 CPABHEHHUIO C
MOPOTrOBBIMH H aJIpPeCHBIMH

CucTteMbl MOKapHOW CUTHAIU3AIMUA IPUHATO Pa3IesisiTh Ha HEAJPECHBIC, aApPECHbIC U
anpecHo-a"anoroBbie. K coxanenuro, naxxe B Hoeimem ['OCT P 53325-20121,
KOTOpbIM BBOAMTCS B AeiicTBue B 2014 1., TepMHH "agpecHO-aHaI0roBbIi"
OTCYTCTBYET, HECMOTPSI Ha TO YTO aJIPECHO-aHAJIOTOBBIE CUCTEMBI 00ECTIEUNBAIOT
HAWBBICIIUM YPOBEHD 3alIUTHI OT MOXKapa U 00s3aTebHbI, HAPUMEP, JJISl YCTAHOBKH
B MHOTO(DYHKIIMOHAJIbHBIX BBICOTHBIX 3/IaHUSIX U 37aHUsAX-KoMIUIeKkcax B Mockge. [1o
MI'CH 4.19-20052, "BBICOTHBIE 31aHHS JTOJDKHBI OBITH OCHAIIIEHBI aBTOMATHY€CKOM
cucrteMoit noxkapHot curnanmzanuu (AIIC) Ha 0OCHOBE aJipeCHBIX U aJIPECHO-
aHAJIOTOBBIX TEXHUUYECKUX CPEeACTB'", "MOMyCKaeTCs UCIOJIb30BaTh KOJIBIIEBYIO JTUHHUIO
CBSI3U C OTBETBJICHUSIMH B KaXKJI0€ MOMeEIIeHUEe (KBApTUPY), C aBTOMATUUECKOM
3alIUTON OT KOPOTKOIO 3aMblKaHUsl B OTBETBICHUU" U "31eMeHThl AIIC nomKHBI
o0ecreynBaTh aBTOMaTHYECKOE CaMOTECTUpOBaHKe paborocrnocobnoctu". Kpome



TOTO, "UCIOJHUTENBHBIE MEXaHU3MbI U YCTPOMCTBA MPOTUBOABIMHON 3aILUTHI
JIOJKHBI 00ecrieuuBaTh TpeOyeMblil yPOBEHb HAJCKHOCTH JICHCTBUS, ONpeIesieMbli
BEPOSITHOCTHIO Oe30TKa3HOTO cpabareiBanus He MeHee 0,999". TpyaHocTu Bakyanuu
OOJBIIIOTrO YKCIIA JOEH U3 BRICOTHBIX 3[JaHUI, TOPrOBO-Pa3BIIEKATENbHbBIX LIEHTPOB U
JIPYTUX KPyIHBIX 00BEKTOB Hapsiy ¢ OBICTPBIM PacIpOCTPaHEHUEM ra3000pa3HbIX
MPOAYKTOB FOPEHUS U CIOKHOCTBIO TYLIEHUS oyara TpeOytoT MaKCUMaJIbHO PAHHETO
oOHapy»XeHUs oyara npu OTCYTCTBUHU JIOKHBIX TPEBOT. B Hanbosnee mosiHoM o0beme
ATUM TpeOOBaHUSM OTBEYAIOT UMEHHO aJJpeCHO-aHAJIOTOBbIE CCTEMBI.

HeaapecHblie cucremMbl

OCHOBHBIC HEJTOCTATKH HEAJPECHBIX CUCTEM — 3TO HECTAOMILHOCTD
JyBCTBUTEIIBHOCTH M3BEIIATENICH, OTCYTCTBUE KOHTPOJISI pabOTOCIIOCOOHOCTH U
BBICOKHH YPOBEHbB JIOKHBIX TPEBOT.

TmerHas 6opb0a ¢ JOKHAKAMHU U 0TKA3aMH

[IpakTrka nmokaszasna, 4TO0 IPUMUTUBHBIE CLIOCOOBI YCTPAHEHUSI ATUX HEJIOCTATKOB,
BBeZIcHHbIE 10 JeT Ha3a/l, yBEJIMUYECHUE KOJINYECTBA MTOKAPHBIX U3BEIIATENCH [T
pEe3EpBUPOBAHNS HEUCTIPABHBIX U JJIs1 MOATBEpKAeHUs curHana "[loxap"
HECKOJIbKMMU U3BEIIATEIISIMU C TIEPE3ANPOCAMU COCTOSHUS JJIs1 UCKITIOUCHUS
JIO’KHBIX TPEBOT, HE SIBJIIOTCA pellieHreM npoosieMbl. bbUT ciydaii, Korja rmojoBuHa
nuieroB ¢ nepesanpocom u ¢ GOpMUPOBAHKEM TOKapa MO JIBYM H3BELIATENIIM
nepenuid B pexxum "[loxkap" B HOBOH, TOJIBKO 4TO CMOHTUPOBAHHOW HEAIPECHOM
MO’KAPHOW CUTHAJIM3allM1 BCETO JIMIIb 32 JBOE CyTOK. OHOTUITHBIE MOXKAPHBIE
M3BEIaTEeIN B OJHOM IUICH (e MOABEPratoTCs MPUMEPHO OJMHAKOBBIM TOMEXOBBIM
BO3JICHCTBUSAM U JIOKHAT OMHOBpeMeHHO. CO BpeMeHeM COOpaHHbIE Ha OJTHOM
AIIEMEHTHOM 0a3e M BBIMYIIEHHBIC HA OTHOW TEXHOJIOTHYECKOU TMHUU U3BEIIATEIH
MTOKA3bIBAIOT KOPPEISALHIO [0 OTKA3aM U 3HAYUTEIBHOMY CHIKEHUIO
YyBCTBUTENIBHOCTHU. [Ipoliecc morepu 4yBCTBUTEALHOCTH TPOUCXOAUT CO BCEMHU
U3BEIIATEIISIMU OJTHOBPEMEHHO, M UX PE3EPBUPOBAHUE COBEPIIEHHO HEA(D(PEKTUBHO.
Bo3mokHbI U gpyrue (hakTophl, BAUSIONIME HAa padOTOCIIOCOOHOCTh BCEX
M3BEIATENIEN OJJTHOBPEMEHHO, HATPUMEP HAPYILICHUE KOHTAKTOB MPU OKUCICHUU
BBIBOJIOB JICKTPOHHBIX 3JIEMEHTOB MPU HEKAYE€CTBEHHOM Mailke, BOSHUKHOBEHHUE
KOPpPO3HH KOHTAKTOB B PO3€TKaX, CHI)KEHUE EMKOCTHU AJIEKTPOJIIUTHYECKUX
KOHJIeHCaTopoB U T.4. K aToMmy Heo6xonumo 100aBUTh OTCYTCTBUE KOHTPOJIS
YyBCTBUTEJIBHOCTH B MIPOLIECCE IKCILUTYaTAllUH, & TAKKE OTCYTCTBUE JAHHBIX 110
3aBOJICKOM YCTaHOBKE UYBCTBUTEIILHOCTH NOKAPHBIX U3BELIATEEH U O MIPEJETIax ee
PETYIUPOBKU UHCTAJUIATOPAMU JJIS 3AIIUTHI OT JIOKHBIX CpabaThIBaHUM.



3a0Jryk1eHus 0 NILIMOBBIX U3BeNIATeJIAX

[upoko pacpocTpaHeHOo 3a0IyKIACHHUE, YTO IBIMOBOM M3BEUIATEN b 110
OIpeNieIeHUIO 00eCIIeYnBaeT paHHee OOHApyKEHUE MOXKapa, KaKyo Obl
YYBCTBUTEIBHOCTh OH HU UMEJ M Ha KAKOM OBl PAaCCTOSIHUU OT O4ara OH HU
pacnonarayics. MOHTa)XKHUKH OECKOHTPOJIBHO 3arpyOJisitoT YyBCTBUTEIBHOCTD,
UCIOJIb3YSl TOTEHIIMOMETP B U3BEILATEINE JIJIsl CHUYKEHHUSI JIOKHBIX TPEBOT, YTO
COBEPIIEHHO HEIONYCTUMO. B mociennee BpeMst MOsSIBUIACh TEHACHITUS
pa3MelleHHbIE HA HOPMATUBHBIX PACCTOSHUSAX M3BEILATENN, TEPBOHAYATBHO
BKJIFOUEHHBIE B OJHOTIOPOTOBBIE NUICH(HI ¢ BKIoUeHneM curHana "[loxap" mo
olHOMY u3Belaresnto no jgoruke "MJIN", nepexitodars Ha goruxky "NU". ITpu s3Tom
Ka)KJIbIM M3BELIATENb 3aIMIIAET TOJBKO CBOIO HOPMATUBHYIO IUIOIIA/b, U aJIEKBATHOE
oOHapy’KeHHUe ovara JByMs U3BEIIATEISIMH OTHOBPEMEHHO 00€CIIEYUBACTCS TOJIBKO
Ha TpaHuLEe 30H Mexay HUMHA. COOTBETCTBEHHO J1a)K€ IIPU JIOIIyCTUMOM YPOBHE
YyBCTBUTEIBHOCTH BEPOSTHOCTh OOHAPYKEHUS HEOOIBILIOTO OYara ¢
(dopmupoBanueM curtaia "l[loxap" npakTnyecku HyieBasl.

K Tomy e oTedecTBEHHBIE IIMOBBIEC U3BEIIATENN HE MPOXOJAT UCIIBITAHUS 110
tecTtoBbIM ouaram: T1I-2 "Tnenue nepesa", TII-3 "Tnenue xsomnka co ceeueHueM",
TII-4 "Topenune nenonomuyperana" u TII-5 "T'openue n-renrana", XoTs oHU
npuseaeHbl B [OCT P 53325. 1 B HacTosiee BpeMsi BBIITYCKAKOTCS ABIMOBBIE
M3BEIATENN C BBICOKUM a3pOJJMHAMUYECKUM COMPOTHUBIIEHUEM JIIMO3aX0/la C BECbMa
poOJieMaTUYHBIM OOHAPY>)KEHUEM TIICIOLIUX 04aroB C MAJILIMU CKOPOCTSIMU
BO3JIyIIHBIX [TOTOKOB.

Henocrarku moporoBbIxX U3Belareien

OCHOBHOI HETOCTAaTOK MOPOrOBBIX MOKAPHBIX U3BEILATENEN — 3TO OTCYTCTBHE
TOYHOCTH OIPEAEIICHUS IT0KAPOOMACHON CUTYallUH, JPYTUMH CIIOBAMHU, HEU3BECTHO,
KOTJIa OH aKTUBU3HpPYeETCs. BO3MOXKHBI JTOKHBIE CpadaThIBaHus MO0 CpaboTKa
TOJIBKO MPY 3HAYUTEIHHOM 33]IbIMIICHHH, HE TOBOPS YKE O HEKOHTPOJIHPYEMOM
OTKa3ze.

YyBCTBUTENBHOCTh Y IOPOTOBBIX M3BEIIATEICH MOXKET pa3inyaThCcs B pa3bl, U MPU
KaKOM KOHLIEHTpAllMU JbIMa OHU aKTUBU3UPYIOTCS, MPEACKA3aTh HEBOZMMKHO. [1pu
cepTudUKAIMOHHBIX UcTbITaHuAX 10 TpeboBanusiMm [OCT P 53325 "U3Bemarenu
MOKapHBIE THIMOBBIE ONTUKO-3JIEKTPOHHBIE" TOMyCKaeTCsl U3BMEHEHUE
YYBCTBUTEJIBHOCTH IMOPOTOBOTO JBIMOBOTO U3BEIATEINSI MOKAPHOTO B OOJBIITNX
npenenax:

*qyBCTBUTEJIBHOCTh OJJHOTO U TOTO K€ U3BEeIIaTeNs pu 6 u3MepeHusx — B 1,6 pasa;
*IIPY U3MEHEHUHU OPUEHTALMY K HAIIPaBJIEHUIO BO3AYIIHOIO IMOTOKa — B 1,6 pa3a;
*IIPY UBMEHEHUHU CKOPOCTH BO3AYIIHOTO notoka — B 0,625—1,6 pasa;



*0T 3K3EMILISIPA K IK3eMIUIsIpY — B npeaenax 0,75—1,5 ot cpeanero 3naueHus (B 2
pasa);

*IIpY BO3JCHCTBUHU BHEIIHEH 3aCBETKU — B 1,6 pa3a;

*IIpM U3MEHEHUU HaIpsDKEHUs MUTaHus — B 1,6 pasa;

*IIpY BO3JECHCTBUU MOBBIIIEHHOW TeMIleparypsl — B 1,6 pasa;

*IIpY BO3AECHCTBUHU MMOHMXEHHOW TemIieparypsl — B 1,6 pasa;

*TI0CJIE BO3JECHUCTBUS MOBBIIIEHHOM BIaXXHOCTU — B 1,6 pa3za u T.1.

N3meHeHne 4yBCTBUTEJIBLHOCTH

XOTA B KaXJIOM MCIBITAHUN YyBCTBUTEIIBHOCTH JBIMOBBIX M3BEIIATENCH NOIKHA
octaBarbcs B nipeaenax 0,05-0,2 n1b/m, mpu oqHOBpEMEHHOM BO3JICUCTBUU
HECKOJIbKHX (PaKTOPOB M3MEHEHUE YYBCTBUTEIIBHOCTH M3BEIIATEIISI MOXKET OBIThH
OoJiee yeM B yeThipe paza. K ToMy ke B mporiecce IKCIUTyaTaluy MPOUCXOIUT
3HAYUTEIbHOE U3MEHEHHNE YyBCTBUTEILHOCTH U3BEILIATENS N3-32 HAKOIUJICHUS MbLITU
WJIU TPS3U Ha CTEHKAaX JBIMOBOM KaMephl U Ha ONITUYECKUX AIIEMEHTAaX, U3-3a
CTapeHUs JIEKTPOHHBIX KOMIIOHEHTOB U T.]I.

B TexHHUeCKUX XapaKTEPUCTUKAX MPAKTUYECKH BCEX POCCUNUCKUX JILIMOBBIX
MOXKAPHBIX U3BEIIaTeNIe HE YKa3bIBa€TCsl KOHKPETHOE 3HAUYEHUE YyBCTBUTEIILHOCTH,
a IPUBOJIUTCS TOJBKO JOIMYCTUMBIN auana3oH 4yBcTBUTENIbHOCTH OT 0,05 10 0,2 1b/
M, YTO HE MO3BOJISIET TayKe IPy00 OLICHUTh UX UYBCTBUTEIBbHOCTh. Eciin mogoOHbIH
MTOPOTOBBIN MOXKAPHBIN U3BEIIATENIb CXEMOTEXHHUYECKH MepepadoTaTh B aIpeCHO-
aHaAJIOTOBBIN M3BEIIATENb, TO HUKAKUX MIPEUMYIIECTB NOJy4deHo He OyneT. Huzkas
TOYHOCTb U3MEPEHUS ONTUYECKON IJIOTHOCTH HE MO3BOJIUT BBECTH PETYITUPOBKY
YyBCTBUTEJIBHOCTH U YCTAaHOBUTH MOPOT MPEATPEBOTH. AHAIOTOBas BEIUYHMHA
KOHTpOJIMpyeMoro (akTtopa, nepeaaBacMasi Ha KOHTPOJIbHBIN TprOOp, Oy/ieT CUIHHO
M3MEHSTHCS OT BHEITHUX BO3JICUCTBUM, UTO HE MO3BOJIUT JIOCTOBEPHO
KOHTPOJIMPOBATHh HU COCTOSTHUE OOBEKTA, HM COCTOSTHUE M3BEIIATEINS, TO €CTh, KaK U B
MOPOTrOBO# cUcTeEME, OyIyT BO3MOKHBI U JIOKHBIE CpadaThIBaHUS, U MPOIYCK
HavyaJIbHOM cTaauu noxapa. [Ipuyuem eciiu uMeeTcs TeXHUYECKasi BO3SMOXKHOCTD
PErYIMPOBKU YyBCTBUTEIHLHOCTH M3BELIATENS, TO OH JOJKEH MPOXOAUTH UCTIBITAHUS
KaK MUHUMYM MPU MAaKCUMaJIbHOW U MUHUMAJIbHOW YyBCTBUTEJILHOCTH.

AJpecHbie MOPOroBbie CHCTEMbI

B angpecHbix cucteMax obecrieunBaeTcsi MHACHTU(UKALNS CpabOTaBILIETO
M3BEILIATEIIS, YTO 3HAUUTEIBHO COKPAIAeT BpEMs IIPOBEPKU CUTHAJIA IIEPCOHATIOM.
Kpowme Toro, B apecHble U3BemaTeIn 00ObIYHO BKIFOYAeTCS (DYHKITUS
aBTOMATHUYECKOTO KOHTPOJISI paboTocrocobHocTu. OHAKO OCTaIbHBIE HEIOCTATKA
MOPOTOBBIX U3BEMIATENIeH OCTAIOTCS 0€3 U3MEHEHUS TI0 CPABHEHHIO C HEQIPECHBIMU
CUCTEMAMH.



AJIpecHO-aHAJIOT0BbIe CUCTEMbI

B omune OoT HeaapeCHBIX U aJPECHBIX B aAPECHO-AHAIOTOBBIX CUCTEMAX MOKAPHBIE
u3BenaTenu He GpopmMupyrot curnainsl "l[loxap", a sIBASIOTCS TOUHBIMU
U3MEPUTEISIMU KOHTPOJIUPYEMBIX (PAKTOPOB, 3HAYEHHS] KOTOPBIX MEPEAAOTCS Ha
aJApEeCHO-aHAJIOTOBYIO NTaHeb. FIMEHHO Takoe MOHMMaHUE aHAJIOTOBOCTH OINPEAETIEHO
B ['OCT P 53325 n. 3.8: aHanoroBbIil U3BEIIATEINb MOXKAPHBIN — 3TO
"apromarnueckuit M1, obecneunBaroninii nepegady Ha NpueMHO-KOHTPOJIbHBIN
npubop MHGOpPMAIMH O TEKYIIEM 3HAUEHUU KOHTPOJIUpYyeMoro (akropa moxapa'. B
IIPOTUBOIIOJIOKHOCTh aHAJIOTOBOMY M3BEILATENIO 10 I1. 3.19, MOpOroBsIii MOKapHBIMA
u3Bemareib — 3To "aBromaruueckuii [1M, popmupyromuii TpeBoKHOE U3BEIIEHNE
IPU JOCTUKEHUH WU MPEBBIIIEHUN KOHTPOIUPYEMBIM (paKTOPOM HoXkKapa
YCTaHOBJIEHHOTO ropora'.

IIpenmyuiecTBa nepBbIX pelIeHUH

[lepBble aipecHO-aHAIOTOBBIE TAHENH, 10 CYTH, pa00OTaIH B IOPOTOBOM PEXHUME C
OTrpaHUYECHHBIMU BO3MOXKHOCTAMH 00pa0oTKu nHpopmanmu. M3Beniarenu ¢
MU3MEpPEHNEM YPOBHEHW HECKOIBKUX (DaKTOPOB MOKapa MepeIaBalid Ha MaHEIb TOIbKO
OJHY "CBEPHYTYIO" aHAJIOTOBYIO BEJIMYHHY, KOTOpas, 110 CyTH, CPABHUBAJIACh B
MaHEJIM ¢ MOPOraMHy MPEBAPUTENIBHON TpeBoru 1 nmoporom "Iloxap". 1o Hepeako
BBI3BIBAJIO KPUTHUKY CO CTOPOHBI IIPUBEPIKEHIIEB aIPECHBIX ITOPOTOBBIX CUCTEM, YTO
IIEPEHOC MOPOra U3 W3BELIATENS B [TAHEb HUKAKUX [IPEUMYILECTB HE 1a€T, KPOME
YCIIO’)KHEHUS U yaopokaHus cucteM. OHaKko HaJl0 3aMETUTh, YTO YK€ TOr/a Obuia
BO3MOKHOCTb KOPPEKTHPOBKH YyBCTBUTEIBHOCTH MO KAKJIOMY M3BEILATENIO, IS
yero TpedoBaach Ha MOPSAOK OoJiee BhICOKasi CTAOMIBHOCTh U TOYHOCTh U3MEPEHUS
KOHTPOJUPYEMOTO (paKTopa.

JIpyroe HECOMHEHHOE MPEUMYLIECTBO aIPECHO-aHATIOTOBBIX CUCTEM — 3TO
3HAYUTENILHO 00JIE€€ TOUHBIN OCTOSHHBIA KOHTPOJIb COCTOSIHUS a/IpECHO-aHATOTOBBIX
MOKapHBIX U3BEILATENEH 10 CPAaBHEHUIO C aJpECHBIMU M3BELIATENIIMU, KOTOPbIE
camu popmupytot curHai "HeucrnpaBHOCTE'" O€CKOHTPOILHO.

HeorpannyeHHble BO3MOKHOCTH COBPEMEHHBIX CHCTEM

B Hacrosiiiee BpeMst BO3SMOXHOCTH 00paboTKU HH(OpMAIKU B aipEeCHO-aHATIOTOBOM
MaHeIN MPAaKTUYECKU HE OTPAHUYEHBI. YK€ UCTIONB3YIOTCS 32-OUTHBIE TPOLIECCOPBI,
Y TIaHEJIb, 110 CYTH, SIBJISIETCS MOILHOMW CIEIMATU3UPOBAHHON BBIYMCIUTEIbHON
MamrMHOM. Bo3MoykHa ajanraiusi, MUHTEpaKTUBHBIE aJITOPUTMBI IO KaXKAOMY
MOMEIIIEHUI0, aBTOMATHYECKOe 00yUeHNEe CUCTEMBI, HCTIOIh30BaHNUE TEOPUH
pacro3HaBaHUs MMPU OJJHOBPEMEHHOM aHAJIN3€ PA3IUYHBIX ()aKTOPOB U T.J. AJIPECHO-
aHaJoroBas cucteMa (popMUpPYET MpeBAPUTEIIbHBIC CUTHAIIBI O TMTOI03PEHUHN Ha



ITO’KapOOTIACHYIO CUTYAIIHIO 33JI0JIT0 JI0 cpadaThIBaHUS ITIOPOTOBOTO AaTunKa. Ecim
MIOPOTOBBIE CUCTEMBI OCYIIECCTBIISIOT AaHAJIN3 YPOBHS KOHTPOJIUPYEMOTO (hakTopa
MIOCJIE MPEBBIIEHUS TTOPOTa, HATPUMED MOACYETOM YUCIIAa CUTHAJIOB BBILIE ITOPOTa,
TO B aHAJIOTOBBIX CHCTEMAX aHAJIMU3 CUTYAI[UU MPOU3BOAUTCS MTOCTOSHHO B PEATTBHOM
Maciiutade BpeMeHu. HeT 3arpat BpeMeHH Ha epenpoOBEPKY COCTOSIHUS U3BEIIATEIs,
TaK KakK aIpeCHO-aHAJIOTOBas MaHelb AaHATU3UPYET U3MEHEHUE KOHTPOJIUPYEMBIX
(baKkTOpOB U TMepernpoBepKa MPOU3BOUTCS MPAKTUYECKU HA KaXKIOM IIEPHOJIEe OITpoca
U3BEIIaTeNIeH, KaXkable S C.

s ynoGcTBa 00CTyKMBaHUS BEIMYMHA KOHTPOJIUPYEMBIX (haKTOPOB OTOOpaKaeTcs
Ha JIUCIUIEE TTAHEJIM B CTAaHAAPTHBIX €AMHUIIAX U B JTUCKPETAX.

Puvc. 1. AHanorosble BenM4MHbl Asitosoro-CO-Tennosoro
A0pECHO-AHAN OrOBO M0 MABELIATENS

Hamnpumep, Ha puc. | noka3zansl aHaioroBble BeMunuHbl TeMneparypst 27 °C (085),

ONMTUYECKOH TWIOTHOCTH 5,5 %/M (184) u koHmneHTpanuu yrapaoro raza CO 102 ppm
(255) npu Bo3AEHCTBUY Ha U3BEIIATENb IPOAYKTOB OT TIEHUS GUTHIIA (puc. 2).

Puc. 2. BozneicTame TASOWErD GUTINA COOTEETCTEYET MAKCHMANBHOMY
YPOBHIO 3A/BIMASHIA WU KOHUEHTPALMA yrapHoro rasa CO

IIpenmyniecTBa aipeCHO-AHAJIOTOBbIX CHCTEM O4€BH/IHO

[TosiBisieTcst BO3MOXKHOCTh OOHAPYKUTh MOXKAPOOIIACHYIO CUTYAIUIO U TIPECEYb €€
pa3BUTHE HA paHHEW CTAJUU IO CUTHATY MPEATPEBOTH, KOT/Ia €Ille He TpeOyeTcs
ABaKyalus Jroneid. MUHUMU3HPYIOTCS U HEMTOCPEICTBEHHBIN MaTepUalibHbIN yIepo,
U TIOTEPHU, CBSI3AHHBIC C dBaKyallMel J0AeH, IPepbIBAHUEM TPOU3BOACTBEHHOTO
mpoiiecca ¥ COOCTBEHHO ¢ Mpod)eCCHOHATBHBIM TyIIICHHEM TIoxkapa. imeroTcs
IIUPOKUE BO3MOXKHOCTH a/IANTAIIUU K YCIOBUAM SKCIUTyaTalli U TIOMEXOBBIM
BO3JICUCTBUSM MPU UCTIOJIH30BAaHUU MYJIETUCEHCOPHBIX M3BEIIATENICH B Pa3IMYHBIX



peXrMax ¢ BHIOOPOM UyBCTBUTEILHOCTH M CIUIUT-PEKUMOB C UX aBTOMATHYECKUM
MEPEKITIOYCHUEM B paboune u Hepaboure 4achl U THU

CeromHsi HU B HOpMaTUBaX, HU MPU PACUETE TIOKAPHOTO PUCKA HE YUUTHIBACTCS
CKOpOCTh OOHApYKEHHS Oouara rnoxkapa, HeCMOTPsI Ha TO YTO HeaJapeCHbIE, a[peCHBIC
U aIPECHO-aHAJIOTOBBIC CHUCTEMBI 00ECIICYMBAIOT PA3IMYHBIC YPOBHHU MTOKAPHOM
3aIIUTHI. DTO MOJIOKEHUE SBIISICTCS CYIIECTBEHHBIM OTPAHMYCHUEM B IIPUMCHCHHUH
6osee 3¢ (PEeKTUBHOTO MPOTHUBOIIOKAPHOTO 00O0PYIOBAHMUS.



AJIPECHO-AHAJIOI'OBBIE CUCTEMBI -
HAMBBICIIIUIA YPOBEHbD 3AIIIUTHIL. YACTb 2

Onybnukosano: Kypuan "Cucmemol 6ezonacnocmu” #6, 2013
Hrops Hemnoxos

Texunueckuii nupekrop no [1C komnanun "[loxrexHuka",
K.T.H.

AJIpeCcHO-aHAJIOTOBbIE CHCTEMbI MO3BOJISIIOT O0HAPYKHUTH
MO0KAPOONACHYI0 CUTYAllMI0 U MPeceYb ee pa3BUTHE HA PAHHEH CTAAUM IO
CUTHAJIY MPeATPEBOrH, KO/ elle He TpedyeTcs IBaKyauus Jioaeii. Pannee
o0Hapy:KeHMe 3arOPaHNs HA MOPSIAOK MOBBIIIAET YPOBEHb MOKAPHOM 3aIIUTHI U
JTOJIZKHO YYUTHIBAThCS TP pacyeTe NnoxkapHoro pucka. Kpome toro,
HCNO/Ib30BAHNE AIPECHO-AHAJIOTOBBIX CHCTEM MOKET PpacCMATPUBATHCS B
Ka4YecTBe KOMIICHCHPYIOIIMX MeponpusaTuii npu paspadorke CTY. Ha so0om
00beKTe HE3AaBHUCHMO OT €ro pa3MepoB a/IPeCHO-AHAJIOTOBasi CHCTeMA NPHU
noxape MUHMMU3UPYET HEMOCPEACTBEHHbIH MaTePUAJIbHBII yiepd U norepu,
CBsI3aHHbIE C IBaKyalueii Jioaeid, npepbiBaHMeM MPOU3BOACTBEHHOI0 Mpolecca
U COOCTBEHHO ¢ NMPO(eCcCHOHATIBHBIM TyIlIEHHEM MOoKapa. JTUMHU
HECOMHEHHBIMHU MPEeUMYIIeCTBAMH 00bSICHAETCS TOT PAKT, 4TO 32 pyOe KoM
a/IpeCHO-aHAJIOTOBBIX CHCTEM BBINYCKAETCS B HECKOJbKO pa3 00JblIIe 10
CPaBHEHMIO C HeaJpeCcHbIMU cucTeMamu. [IpuyeM HecMOTPS HA OTCYTCTBHE B
3apy0e:KHbIX HOPMAaX Halllero HeMOHSITHOIO TPeOOBAHNUS YCTAHOBKH He MeHee 3
HeaJIpPeCHbIX MOKAPHBIX U3BeIaTe/Ieil B OJHOM MOMelleHH

B nepBoii yactu crareu (cM. "Cucremsl 6e3onacHocTu" Ne 5/2013)2 Obutn
pPaccMOTPEHBI HEJOCTATKH HEaIPECHBIX CUCTEM M MPEUMYIIECTBA aIPECHO-
aHaJIOTOBBIX cucTeM. Bo BTopoii yactu 6osnee moxpoOHO pacCMOTPUM IIHUPOKHE
BO3MOXXHOCTH aJIaNTallly aJPECHO-aHAJIOTOBBIX CUCTEM K YCIOBHSIM KCILTyaTaIliy U
IIOMEXOBBIM BO3ECUCTBUSM IPHU UCIIOJIB30BAHUU MYJIBTHCEHCOPHBIX U3BEIIaTeNeH B
Pa3NMUYHBIX PEKUMAX C BHIOOPOM YPOBHS YyBCTBUTEILHOCTHU U CIUTUT-PEKUMOB C X
aBTOMAaTUYECKUM IEPEKIIIOUeHHEM B paboune 1 Hepaboune yachl U 1HU. [IpuBeaeHbl
pe3yAbTaThl SKCIEPUMEHTATbHBIX UCCIIEI0BaHUN MYJIbTHCEHCOPHBIX U3BeIIaTeNeH B



Pa3IMYHBIX pEeKUMax IO CTaHIApTHOMY TecToBoMy odary TF8 — ropenue nexanuna
CI10H18.

MyJbTHKpHUTEpHAJIbHBIE PEeKUMBI 00pad0TKH HHPOPMALIMHU
AJIpecHO-aHaIOTOBOE MOCTPOEHUE CUCTEMBI 00ECIIEUNBAET BO3MOKHOCTh
OJHOBpPEMEHHOU 00pabOTKu MH(GOPMALIMH 110 HECKOJIBKUM (hakTopam. B
MYJIBTUKPUTEPUATIEHOM PEKUME JOTOTHUTENbHASI HHPOPMaLIUS UCTIONb3YETCs TS
NOBBIIIEHUS Y()PEKTUBHOCTH OOHAPYKEHUS 04aroB 10 OJJHOMY OCHOBHOMY (hakTopy.
[ToBbimienne 3(h(PeKTUBHOCTU ABIMOBOTO M3BEILIATEINS

Ha nmpaxTuke B ajpecHO-aHaIOTOBBIX MAHESAX MPUMEHSETCsl 00paboTKa MOKa3aHU
JBIMOBOI'O CEHCOPA € Y4€TOM U3MEHEHHUs TEMIIEPATypPhl 110 TEINIOBOMY CEHCOPY B
pexume HPO — High Performance Optical — Beicokoa(hpeKTUBHBIN ONTHUYECKUT.
TeroBo# KaHa!I HE UCTIOIB3YETCsl CAMOCTOSTENbHO, HH(OPMaLKs O TEMIIEpaType
NPUMEHSETCS TOJBKO JIJIS1 PACIIUPEHUS BOBMOKHOCTEN JIBIMOBOTO ONTHUKO-
AIIEKTPOHHOI'O CEHCOPA MO OTKPBITHIM OYaram.

HcnbiTanust ABIMOBBIX ONTUKO-3JIEKTPOHHBIX M3BELIATENEH MO O4araM pa3iudyHbIX
TUIIOB NOKA3bIBAIOT CHUKEHUE UX d3(DPEKTUBHOCTU MTPU OOHAPYKEHUH OTKPBITHIX
04aroB MO CPABHEHMIO C PaIUON30TONHBIMH JIBIMOBBIMH U3BEIIATEIIIMU. DTO
CYLIECTBEHHbIN HEAOCTATOK KJIACCUYECKUX ONTHYECKUX JABIMOBBIX U3BELIATENEH,
MOCKOJIbKY OTKPBIThIE O4aru ObICTPO Pa3BUBAIOTCS U MPEACTABIISIIOT COOOi
HanOOJIBIIYIO OMACHOCTh. YyBCTBUTENLHOCTD YBEIMUMUBACTCS MPU OOHAPYKEHUU
MOBBILIEHUS TEMIIEPATYPhI OKPYKAIOIIEH CPEIbl, U TEM CaMbIM COKPAILa€TCsl BpEMS
OOHapy’>KEHUSI OTKPBITHIX OUAroB, TAKUX KaK TOPEHUE IJIACTHKA,
JIETKOBOCILJIAMEHSIOIIUXCS KUJIKOCTEN U T.11. JlaHHBINM anroput™ o0paboTKu
uHpopManuu Mo3BoJsieT A3GGHEeKTUBHO 0OHAPYKUBATHh OTKPBIThIE ouard. [Ipudyem B
3TOM ajropuT™Me HH(GOPMAIHS OT TEIIOBOIO CEHCOpa OTAEIbHO HE aHAIM3UPYETCS, U
TOJIBKO TEIUIOBOE BO3/ACHCTBUE O€3 AbIMa HE KIACCU(ULIIUPYETCSI KaK MOKapOOIIacHasl
CUTyalus.

Hosbiuenue 3¢ gexruBHOCTH razoporo CO-usBemareas

Hpyroit npumep MyJIbTUKpUTEPHAIbHON 00paboTkH B razoBoM CO-u3Bewiarene ¢
TEIJIOBBIM KaHaioM — 3To pexxuM Compensated CO (kommniencupoBanHbiii CO).
Nupopmanus no koHLEeHTpauuu yrapHoro raza CO aHanmu3upyeTcsi TakkKe ¢ y4eToM
U3MEHEHUS TEMIIEpaTypbl OKPY>KaIOLIEH cpesibl o TEIIOBOMY ceHcopy. M Taxxke
qyBCTBUTEJIBHOCTH 110 Ta30BOMY KaHainy CO noBbIIIAETCA ¢ YBEIUYEHUEM
TEeMIIepaTypbl OKpyXKarolen cpenbl. F13BecTHO, 4To ra3ossle n3Beniareau CO
O0OHapPY’KMUBAIOT TJICIOLME OYard 3HAUYUTENBHO JIYUIllEe, YeM JBIMOBBIC U3BELIATENH,
MOCKOJIBKY MTPH TJIEHWH BCErJa CHadaja 00pa3yloTcsl 3HAUUTEIbHbIE KOHLIEHTPALUU
YTapHOTO ras3a, ONacHbI€ JUIsl 370POBbS U KU3HU YEJIOBEKA, a IOTOM MOSIBIISIETCS



JOCTATOYHBIN /711 OOHAPYKEHUsI ypOBEHb JibIMa. CKpPBITOE TJIEHUE NPU OTPaHUYCHUH
noctyna kuciopona ussemareau CO oOHapyKUBaIOT B HECKOJIBKO pa3 ObICTpee
JIBIMOBBIX U3BEIIaTENICH.

OnHako Ipy BO3SHUKHOBEHUH OTKPBITBIX 04aroB BhlJieieHUE yrapHoro raza CO
HE3HAYUTENBHO U Ta30BbI€ U3BELIATENM HE OOHAPYKUBAIOT 3TU OYarH, YTO SABJISETCS
UX CYIIECTBEHHBIM HEIOCTATKOM U 3HAYUTEIHHO OTPAaHUYUBAET 001ACTh
npuMmeHeHus. s ycTpanenus 3Toro Henocrarka B pexume Compensated CO
MIPOU3BOJIUTCA OLIEHKA PE3yabTaTOB M3MepeHus koHieHTpauu CO ¢ yuetom
M3MEHEHHMs TEMIIePaTyphl OKpYKarolien cpeapl. JJaHHBIA adropuTM oOecreunBaeT
BO3MOXKHOCTb OOHApY>KHBAaTh OTKPBITHIE 04aru ¢ 3((PEKTUBHOCTHIO IBIMOBBIX
M3BEIATENEN IPU OTCYTCTBHUHM JIOKHBIX TPEBOT IPU BO3JAEHCTBUH IBUIH, I1Apa,
a’po30JIeH U T.NI.

Omnpeznenenue MyJIbTUKPUTEPUATBHBIX TETEKTOPOB U MYJIBTUCEHCOPHON 00paboTKU
uHOpMAINH B aJ[peCHO-aHAIOTOBBIX MaHESX MOSBUIOCH B aMEPUKAHCKOM
crangapre NFPA 72 2013 r.: "3.3.66.12* MynbTUKpUTEpUATIbHBINA JETEKTOP —
YCTPOKCTBO, KOTOPOE COAEPIKUT HECKOJIBKO CEHCOPOB, PEArMpPyOLINX HA pa3InyHbIe
¢dusnueckue (HakTopbl, TAKHE KaK TEIUIO, AbIM U BBIACIAIONIMECS OT O4ara ras3bl, Uiu
HCIIONIB3YET O0JIee OJTHOTO CEHCOopa, YTOObI OOHAPYKUThH OJIUH U TOT K€ PaKTop.
OTOT AeTEKTOp CrocoOeH (POpMUPOBATH TOJIBKO OJMH CUTHAJ TPEBOTH OT CEHCOPOB,
IPUMEHSEMBIX TUOO CaMOCTOSITENIbHO, JIM00 B KOMOMHANMU. BbixonHoM curnan
JETEKTOpa — pe3y/bTaT MATEMAaTUUYECKON OLIEHKH, ONIPENEIIAEMBIi, KOTJIa CUTHAI
TPEBOTHU ABIIAECTCS 000CHOBaHHBIM. OlIEHKa MOXKET ObITh BBIMOJIHEHA WU B
JETEKTOPE, WIH B MAHEJIW. DTOT IETEKTOP IPUITUCHIBAETCS K OTHOMY THILY, KOTOPBIi
oTpezenseT 0OCHOBHYIO (yHKuto nerekropa (SIG-IDS)"

[ToueMy yKa3bIBaeTCsl, 4TO AETEKTOP MPHUIIMCHIBAECTCS TOJIBKO K OTHOMY
KOHTPOJHPYyeMOMY (haKTopy, HECMOTPS Ha HAIMYUE CEHCOPOB JAPYTUX TUIIOB? DTO
MO3BOJISIET OTPAHUYUTh 00BEM CEPTU(UKALMOHHBIX UCIIBITAHUNA TOJIBKO MO OTHOMY
THUITY, @ HE TI0 HECKOJIBLKHM, KaK y KOMOMHUPOBAaHHBIX JIETEKTOPOB, U, KPOME TOTO,
JIETaeT MPEAEIIBHO IMMOHATHOW pacCTaHOBKY TaKUX JIE€TEKTOpoB. Hanmpumep, 1pimoBoOM
aJIpECHO-aHaJIOrOBBIN M3BEIIATENb C TEIIOBBIM CEHCOPOM MpHU
MYJIBTUKPUTEpUANIbHON 00padboTke B pexkxrme HPO ocTtaeTcst AbIMOBBIM M3BEIIATEIEM
C YJIyYIIIEHHBIMU XapaKTEPUCTUKAMH OOHAPYKEHHS OTKPBITHIX 0YaroB, 4To
MOJTBEPKIAETCS MPU CEPTUPUKALMOHHBIX UCTIbITaHUsAX. HO HUKakuX OCHOBaHUMI
TpebOBaTh YCTAHOBKU TAKMX M3BENIATEIIEH MO HOPMAM TEIJIOBBIX HET, B OTJIMYUE OT
KOMOMHHUPOBAHHBIX JIbIMOBBIX-TEILIOBBIX.

Ecnu agpecHo-ananorossle razossie CO-u3BeNIaTeNN ¢ TEIUIOBBIM CEHCOPOM IIPH
MYJIBTHKpUTEpUabHON 00paboTke B pesxkume CCO mpoiayT Bce UCTIBITAHUS HA
TECTOBBIE OYaru JUIsl IbIMOBBIX U3BEILATENEH, TO TAKXKE MOTYT ObITh YCTaHOBJIEHBI 110
HOpMaM JbIMOBBIX M3Belaresneid. OueBuIHO, B IPUBEIECHHBIX IPUMEpPax Mpu



MYJIBTHKPUTEPUATTEHON 00paboTke HEe 00eCTeYnBaeTCA 3alUTa JHIMOBOTO KaHalla OT
ITOMEXOBBIX BO3JIeUCTBUIN. Hanmnune CEHCOPOB TOIBKO JBYX THUIIOB HE MTO3BOJISIET
0oree T0CTOBEPHO UACHTU(DHUIIMNPOBATD MTOKAPOOIIACHYIO CUTYyAINi0. MakCHMaabHO
HIMPOKHUE BO3MOKHOCTH T10 MOBBIIIEHUIO JOCTOBEPHOCTH cUTrHANOB "lloxap" ¢
pacuIMpeHrueM CreKTpa 0OHapyKUBAEMbIX 04aroB MPEI0CTaBISETCS MpU
OJTHOBPEMEHHOM aHAJIN3€ ONTUYECKON IIJIOTHOCTHU CPEibl, KOHIIEHTPALIUH YTapHOTO
raza CO u TeMneparyphl.

BricokomnocToBepHbIe peskUMbI 00padoTKN HHPOPMAITUA

[TprMepoM MyJIBTHCEHCOPHBIX aITOPUTMOB 00paOOTKH yACITHEHOW ONTHYECKOM
MJIOTHOCTH CPEJIbl, KOHIIEHTPAIIMU YTapHOTO ra3a U TEMIEPaTypbl, MOTYyUYEHHBIX OT
aJIpEeCHO-aHaJIOrOBOr0 JIMOBOT0-CO-TEIIIOBOTO IETEKTOPA, SBISIOTCS IKCTIIEPTHHIC
aJITOPUTMBI — YHUBEpCaIbHBIN MynbTHCeHCOpHBIN (Universal Multi-Criteria Sensor)
u BeicokomoctoBepHbid (Resilient Mode) pesxxumel.

Pannee oOHapykeHUE pa3TUYHBIX 0YaroB MoKapa Mpu MUHUMYME JIOKHBIX TPEBOT B
TSKEJIBIX YCIOBHSAX IKCIUTyaTallMK — IIEHHOE Ka4€CTBO MOXKAPHOTO JIETEKTOPA,
KOMITCHCHPYIOITIEE €TO BBICOKYIO CTOMMOCTH TPH IKCILTyaTallud Ha MHOTHX
00BEKTax, IIe JOXKHAs TPEBOTa CBA3aHa CO 3HAYUTEIIPHBIMU MPSAMBIMU (PHHAHCOBBIMU
yOBITKaMH WU C KOCBEHHBIMH Y€Pe3 UMHUDKECBBIC TIOTEPH, J1a U Ha TFOOOM 00BEKTE
YJaCThIC JIOXKHBIC TPEBOTH MCKITFOUAOT aJICKBATHYIO PEAKIIMIO TIPH ITOKape.

Ha6op cencopoB — npiMoBoii, CO 1 TernoBoii (puc. 1) — siBiseTcs yHUBEpCaTbHBIM
JUTSL 3aIIUTHI Pa3IMYHBIX OOBEKTOB IIPH OTCYTCTBUH JIOKHBIX CpaOaThIBAaHUH J1aXxe B
CJIOKHBIX YCIIOBUSIX MPU HAJTMYHMH MIOMEXOBBIX BO3/ICHCTBUI. BhIsiBIieHHEe coueTanus
CPaBHUTEJIBHO HEOOJBIITNX KOHIIEHTPAIINI IbIMa C HEKOTOPHIM MOBBIIIIEHUEM
TEMIIepaTypbl OKPYKAIOIIEH Cpelibl 00ECIIEYHBAET BHICOKYIO TOCTOBEPHOCTD

OOHapyXEHUSI OTKPHITHIX 0UYaroB HAa paHHEH CTaIHH.

Puc. 1. Kowerpykums awimosoro-CO-Tennosore uaseware ns:
1,2 =ceetoanon v GoTenuoa onTHyeckoro Kkamana; 3 = CO-cexcop;
4 - Tennosoi ceHcop; 5, 6 - ceeToanoa W dotoauon AucTaHLHOHHOrO MK-kaHana

Hannuue razoBoro kanana CO mo3BoJsieT MOBBICUTH 3()()EKTUBHOCTH OOHAPYKEHUS
TJICIOIUX OYaroB U pacrno3HaBaTh JbIM, UCKIIOUMB JOKHBIE TPEBOTH OT Tapa,
a’po30JIeH, TeaTPaIbHOTO AbIMA, NbLIK. [I0OBBIIIEHNE ONTUYECKON CPEABI NTPU



orcyTcTBUU yrapHoro raza CO mo3BosIET TOUHO KIAaCCU(PUIIUPOBATH IIOMEXOBBIE
BO3JICUCTBUS, HE CBSI3aHHBIC C ITOKAPOOITACHOM 0OCTaHOBKOM H T.]I.

Kpome Toro, obecrieunBaeTcs paciIipeHue CekTpa oOHapy>KMBA€MbIX 04aros,
HarpuMep, KpoMe YEThIPEX TUIIOB TECTOBBIX OUArOB JJIs ILIMOBBIX M3BEIIATEIEH,
aJipeCHO-aHaI0roBble AbIMOBbIE-CO-TEIIOBBIE JETEKTOPHI B MYJIBTHCEHCOPHBIX
pexxumax Universal u Resilient oOHapyuBaroT ¢ JBOMHBIM 3a1acoM IO BPEMEHHU
cTaHgapTHhIN TecToBbIM ouar TFS (ropenue nexanuna C10H18) —
HU3KOTEMIIEPATyPHBIM o4ar ¢ YepHbIM JLIMOM. DTOT O4ar 0OHAPYKMUBAETCS TAKXKeE B
MYJIBTUKpUTEpUabHOM pexxume HPO mo qpiMoBOMY 1 TETIIIOBOMY CEHCOpaM (CM.
TaONHILY).

Ofnapymenue Tectosoro ovara TFS (ropenue gekanuka C10H18)
B 3ABUCHMOCTY OT pexuma oBpaboten

Pexum Nepetektopa | Bpems aktweaumu, ¢ | MapaMeTpsl
m, AB/m | Y, oth.en.| AT,'C |CO, ppm

Pexum 0 - 1 375 0,924 3,572 4,5 18,3
MYNGTUCEHCOPHbIRA 2 370 0,983 48,053 4,6 17,8
YHUBEPCANkHAI 3 425 1,072 3,924 4,6 19,2
4 37 0,805 3,647 4,5 18,0
Pesin 1 - 1 520 1,168 [ 4,214 48 |207
MYNLTHCEH COPHEIR 2 475 1,108 3,950 5,1 20,2
BEICOKOA0CT 0B HEIA 3 520 1,168 4,214 4.8 20,7
4 444 1,056 3,760 4,6 19,4
Pexum3 - 1 515 1,188 4,308 48 20,5
HPO MynbTH- 2 475 1,108 3,950 Bl 19,6
i 3 515 1,188 4,308 4.8 20,5
(ALMOBOR ¢ TennoaLIM) | 4 40 1,054 3,840 4,6 19,4
Oxonyanue Tecta - 1047 1,925 6,008 6,3 339

YroObI MOTYYUTHh BOBMOKHOCTH HCIIOJIB30BaHUsT 00pabOTKH MHPOPMAIIHH T10
HECKOJIbKUM CEHCOpPaM, K aJIpeCHO-aHAIIOTOBOMY MYJIETUCEHCOPHOMY JIE€TEKTOPY
MPEIBSBISIOTCS TPEOOBAHUS BHICOKOM TOYHOCTH U3MEPEHUS BEIMUNH
KOHTPOJIUPYEMBIX (PaKTOPOB B peajbHOM MaciiTade BpemeHu. [[is obecrnedeHus
ATOTO TpeOOBaHMUSI THIMOBAs KaMepa JI0JDKHA UMETh XOPOIIYI0 BEHTUIIUPYEMOCTh TIPH
MaJIbIX CKOPOCTSX BO3IYIIHBIX TTOTOKOB. JIto0ast ApIMOBas KamMepa UMeeT KaKoe-TO
a’PONMHAMHYCCKOE COTIPOTUBIICHHUE, U JISI UCKITIOYCHHSI OOTEKaHUS BO3TYIITHBIMU
MOTOKAaMH TTO’KapHOTO M3BEIIATEIISI KOPITYC UMEET BEPTHKAIbHBIC IJIACTUHKH,
KOTOPBIE HAPABIISIOT BO3AYIITHBIC MAacCHI B ABIMOBYIO KaMepy, k ceHcopy CO u
TepMucTopy (puc. 2).

T

Puc. 2. BepTukansHee HANPABNSIOWME AbIMO-F330-TeNN03aX0A
AanpecHo-aHan oroeoro MaseLaTens

Kpowme toro, TeniioBoii ceHCop AOMKEH ObITh MPAKTHUYECKU O€3bIHEPLIMOHHBIM, TO

€CTh UMETh MUHUMAJIbHYIO MacCy JiJIsl TOYHOTO M3MEPEHUs U3MEHEHUS TEMIIEPATYPBhI.
be3 BbInomHEeHUs ATUX TpeOOBaHMUI 00eCIeUnTh paHHEEe OOHAPYKEHUE 3aropaHuii
HEBO3MOXKHO, TOCKOJIbKY HayaJbHbIE ATaIlbl pa3BUTHUS MOKAPOOIACHON CUTyalluu
COTMPOBOXKIAIOTCA HE3HAYUTEIbHBIMU BBIJICJICHUSIMU TEIJIa U CIA0BIMU BO31YIIHBIMU
norokami. [lojkapHble n3BenIaTean HeEOOIBIINX pPa3MEpPOB, 00TEKaeMOM (GOPMBI €
MaJIoH IUIOIAJbI0 AbIMO3aX0/1a U C TEIUIOBBIMU CEHCOPAMU 3HAYUTEIbHOW MACChl



JUTUTEIIbHOE BpeMsl He 0OHAPY)KMBAIOT HU HAJTMYHUE JIbIMA, HU TIOBBIIIICHUE
TEMITepaTyphl, IPUIEM 3TH HEAOCTATKH KOHCTPYKIIUU HE MOTYT OBITh
CKOMITCHCHUPOBaHBI HUKAKUMH CXEMOTEXHHUYECCKUMU PEIICHUSIMU. A HU3Kast TOYHOCTh
WU3MEpPEHUS Pa3TUIHBIX ()AaKTOPOB HE MO3BOJISET MOIYUUTh JOCTOBEPHYIO OOIITYIO
OIICHKY 0OCTaHOBKH.

MyJbTHPEKMMHOCTH 00PadOTKHM aHAJIOr0BOI UH(MOPMAIIUU
AJIpecHO-aHaJIOTOBOE MOCTPOEHUE MO3BOJISIET UCTIOIB30BATh MIUPOKUN HAOOP
pPEXKUMOB 00paOOTKH aHAJIOTOBBIX BETMYMH KOHTPOJIUPYEMBIX (PAKTOPOB, BILIOTH 10
dbopMUpoBaHUS IO AHAJIOTOBOM MH(POPMAIIUK OT OJHOTO U3BEIATENs TPEX
BUPTYaJIbHBIX PA3HOTUITHBIX U3BEIIATENICH ¢ PA3TUYHBIMU aJI[PECAMHU.

Pexumbl 00pab0TKy 1)1 U3BEIaTeNiel ¢ TpeMsi CeHCopaMu

Ot np1M0-CO-TEII0BOTO aApEeCHO-aHAJIOTOBOTO JETEKTOpa HH(OpMAIIHS B TTAaHETH
MOKET 00pabaThIBaThCS B 7 peKUMAaX:

* Pexxum 0 — ynuBepcanbhblil MynsTrcencopnsblil (Universal Multi-Criteria Sensor).

* PexxuM 1 — BBICOKOAOCTOBEPHBIN MynbTHCEHCOPHBIN (Resilient Mode).

* PexxuM 2 — TerioBor MakcuManbHO-AudpepeHimansabii, kiace A1R.

* PexxuMm 3 — mynbsrukpuTepuansabii HPO apIMOBOM € TETIOBBIM CEHCOPOM.

* PexxuM 4 — MynbTUKpUTEPUAIIBHBIN Ta30BbIM ¢ TEIIOBBIM ceHcopom CCO.

* Pexxum 5 — tokenunsiii raz CO (mo EN 50291).

* Pexkxrim 6 — MOHUTOPUHT KadecTBa Bo3ayxa Ha aBroctosHke (Car Park Monitoring).
VYHuBepcanbHbIi MynbTUceHCOpHBIN pexkuM (Universal Multi-Criteria Sensor)
o0ecreynBaeT cKopeiiiee 0OHapyKeHHE IIUPOKOT0 CIEKTPa MOKAPOOIACHBIX
cuTyauui npu o6padoTke HHGOPMALIMH 110 BCEM TPEM CEHCOPAM.
BricokonoctoBepHbIit MynbTHCEHCOPHBIN pesxkuM (Resilient Mode) — 6osee BEICOKYO
YCTOMYUBOCTH K IIOMEXOBBIM BO3/ICUCTBUSM U paHHEE OOHAPYKEHHE Pa3IMYHBIX
04aroB Mokapa Mpu MUHUMYME JIOKHBIX TPEBOT B TSKEJIBIX YCIOBUSIX IKCILTyaTaIHH.
[Ipudem B 3TUX ABYX peKHMMax MaHeN b UICHTU(DUIIMPYET BO3ICHCTBHE Mapa, MbLUTH U
a’po30JIel KaK MOMEXOBbIE BO3ICUCTBUS U UCKITIOYAET JIOKHBIE TPEBOTH. Pexum 2
terioBoi A 1R — cTanmapTHBIN pexxum 00pabOTKH TeMIEepaTyphl 1O TETUIOBOMY
CEHCOPY C XapaKTePUCTHUKAMH TEIJIOBOTO MaKCUMalIbHO-TU (D HepeHITNaTbHOTO
u3Bemarens kinacca A1R. Mynsrukpurtepuansssie pexxumsl HPO (High Performance
Optical) — BbICOKOA(D(PEKTUBHBII ONTUYECKUI — IO IBIMOBOMY U TEIIOBOMY CEHCOPY
(razoBeiit CO ceHcop HE UCTOJIb3YeTCs) U KOMIIEHCUPOBaHHbIN ra30Bbiit CO
(Compensated CO) no razoBomy CO u TEIIOBOMY CEHCOPY (ILIMOBOM CEHCOpP HE
UCIOJIb3YETCs) ObLIIM paCCMOTPEHBI BBIIIIE.

B pexume 5 KOHTPOIIS TOKCUYHOTO ra3a UCIOIb3yeTCs TOJIBKO Ta30BbIM CEHCOp, U
MOT'YT IPOTPAMMHUPOBATHCS MOPOTH KOHLIEHTpaluu yrapaoro raza — 30, 45, 50, 90 u
100 ppm (puc. 3). B pexxume 6 MOHUTOPUHTA COCTaBa BO3/lyXa Ha aBTOCTOSTHKE



aJIpECHO-aHAJIOTOBBIN JETEKTOP PabOTAET B CIUTUT-PEKUME U MPEJCTABISETCS B
CHCTEME B BUJIE TPEX BUPTyaIbHBIX u3Bemareneit (Split Device) ¢ paznuaabiMu
aZipecamu, KOTOpbIE MPUITMCHIBAIOTCA K pa3IMuHbIM 30HaMm. 1o 1ByM agpecam
o0ecrneynBaeTcss KOHTPOJIb TOKCUYHOTO ra3a ¢ 3alporpaMMHUPOBAHHBIMU IOPOTraMH B
nuana3zone ot 25 10 100 ppm ¢ guckpeToM 5 ppm, o NEPBOMY aJIpecy — MOpPOr
NPenTPEBOTH (10 YMOJIYaHUIO 25 ppm), IO BTOPOMY — OPOT TPEBOT'H (110
YMOJTYaHUIO 75 ppm) 1o KOHIeHTpauuu yrapHoro raza CO, a mo TpeTbemy ajpecy

——
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dbopmupyeTcst BUPTyaldbHbBIN TEIJIOBOM MOXKApHBIN M3BeniaTenb kiacca A1R.
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Puc. 3. Mporpammypoeadine noporoe
KOHTDONA TOKCHHHOTO rasa

AnpecHo-aHanmoroBeIi 16IMO-CO-TETUIOBOM U3BEIIATEh MOXKET KOH(ODUTYPHUPOBATHCS

AUt

U B APYTHUX CIUIUT-PEKUMAX — PACCMATPUBATHCS KaK TPU BUPTYaJbHBIX U3BEIIATENS —
CIUIUT-YCTPOMCTBO, HO C HEKOTOPBIMU OTpaHnueHusAMU. Eciau o aapecy A
onpeJieNieH Kakou-Tn0o 13 pekuMoB noxkapHoro uzsemarens 0, 1, 2, 3 unu 4, To 1o
anpecam B u C Takxe MOTyT OBITh BBIOPAHBI TOJIBKO PEXKUMBI TOKAPHOTO
u3Berarens — aoosie pexumbl u3 0, 1, 2, 3 unu 4. Eciiu o aapecy A BbIOpaH pexum
5 (Toxcuunsiit a3z CO), To o agpecam B u C MoryT ObITh BEIOpAHBI TOJIBKO PEXKUMBI
2 u 3, To ecThb 6€3 ucnoinb3oBanus ceHcopa CO. DTo orpaHUYEHHE MOSABISAETCA U3-3a
TOrO, 4T0 ceHCcop CO HEe MOXKET OBITh UCIIOJB30BaH OAHOBPEMEHHO JIs1 KOHTPOJIS
TOKCUYHOTO Ta3a U JUIsl 0OHApYy>KEHUs 0XKapa, MOCKOJIbKY B 3TUX PEXKMMAaX BEJIMYMHA
KOHILIEHTpauuu yrapHoro raza CO n3MepseTcs B pa3IMYHbIX JUaNa30Hax.

Pe:xxumbl 00padoTKHU /151 M3BeHIaTe el ¢ AByMs CEHCOPpaMH

[upokre BOZBMOKHOCTH 10 BBIOOPY PEXKUMOB 00pabOTKH UMEIOTCS TaKXKe MPH
MCIIOJIb30BAaHNM aIPECHO-AHAJIOTOBBIX U3BEIIATENEN ¢ ABYMs ceHcopamu. Hanpumep,
aHAJIOTOBBIE BEJIMYMHBI YACIBHOW ONTHYECKON INIOTHOCTU CPEABI U TEMIIEPATYPBI
JBIMO-TEIIOBOTO U3BEIIATENSI MOTYT 00padaThIBaThCsl B MAHENIH B CIEAYIOIINX
pexUMax:

* PexxuiM 1 — TOJIBKO ABIMOBOM (4yBCTBUTEIBLHOCTh BbICOKAs/HOpMaJibHAS/HU3KAs).

* PexxuM 2 — mynbsrukputepuaibibiii HPO apiMOBO#M (4yBCTBUTEIBHOCTD
BBICOKasi/HOpMaJbHas/HU3Kas).

* PexxriM 3 — KOMOMHUPOBAHHBIN: ABIMOBOU (4yBCTBUTEIBLHOCTh

BBICOKAsi/HOpMaJibHasl/ HU3Kas) — TeIUIOBOM MakcumanbHbii Ha 60 °C, kmacc A2S no
EN 54-5.



* Pexxnm 4 — TernoBoit MmakcumanbHO-Iu hepennnansubiii, kmace A1R.

* Pexxum 5 — TenmoBoit MakcuManbHBIM Ha 60 °C, xnacc A2S mo EN 54-5.

* Pexxuim 6 — KOMOMHUPOBAaHHBIN: MyIbTUKpUTEepUanbHbiii HPO apiMoBo#
(4yBCTBUTETHLHOCTH BBICOKAS/HOPMaJIbHAS/HU3KAasl) U TEIJIOBOM MaKCUMAaJIbHBIN Ha 60
°C, xknacc A2S o EN 54-5.

MoxHO 00paTuTh BHUMAHKE, YTO B pexxume 6 nHpopmanus 00 n3MEHEHUN
TEMIIEPATyPbl UCTIOIB3YETCS JIBOSKO: MPU (DOPMUPOBAHUU MYJIBTUKPUTEPUATBEHOTO
pexxrma 00pabOTKU JBIMOBOTO KaHajla U OTAENIBHO MO CTAHAAPTHOMY aJIrOPUTMY
TEIJIOBOTO u3BenaTess kiaacca A2S. Takum 00pa3om, B pexxume 6 peain3yercs
OJTHOBPEMEHHO U KOMOMHUPOBAHHBIA U MYJIBTUKPUTEPUATILHBIN U3BEIIATEIb.
[Touemy B 'OCT P 53325 ner uzBemiareneit kinacca A2S

UeM oTnryaeTcs KiIacc TEIJIOBbIX U3Bemareneid A2S 1o eBponerickoMy CTaHIapTy
EN 54-5 ot knacca temnoBbix uszBemareseit A2 no I'OCT P 533257 Dtot Bonpoc
KacaeTcsl pa3inyuil METoJI0B OOPHOBI C JIOKHBIMU CpabaThIBaHUSMU. TeIIOBbIC
JETEKTOPBI C HHAEKCOM S SIBJIAIOTCA MPSAMOU MPOTUBOIOIOAKHOCTHIO
muddepeHnnanbHbIX TETJIOBBIX U3BEIaTeNnei ¢ naaekcom R.

Ecmu muddepennmanbapie TETUIOBBIE N3BEIIATENH TOJDKHBI AKTUBU3UPOBATHCS TIPH
JIOCTATOYHO OBICTPOM HApPACTAHUM TEMIIEPATYPhI 10 JOCTUKEHUS X MAKCUMAIILHOTO
1opora, To JIETEKTOPbI C MHAEKCOM S HE JIOJKHBI cpadaThiBaTh MPU PE3KUX CKAYKax
TEeMIIepaTypbl, IOKa €€ 3HaU€HHUE HE JOCTUTaeT MOpora, YTo MOATBEPKAAETCS
COOTBETCTBYIOIIMMHU HcbITaHUsAMU. Hanpumep, nerekropsl kitacca A2S cHavaa
BBIJICPKUBAIOT Mpu Temneparype 5 °C, a 3aTeM MOMENIatoT B BO3AYIIHBIN MOTOK C
temneparypoit 50 °C.

To ecTb Bo3zaeiicTBUE HA IeTEKTOp Ki1acca A2S ckauka Temneparypsl Ha 45 °C He
JIOJI’KHO BBI3BIBATH JIOKHOTO cpadarbiBaHus. B aipecHo-aHaIoroBoit cucreme
JTAHHBIN PEXKUM PEAIU3YETCSI IPOTPAMMHO, B PEKUME S5 TEIUIOBOM MAaKCUMAJIBHBIN —
Ha 60 °C, knacc A2S o EN 54-5 nanenb He pearupyer Ha Jt00ble CKauKH
TEMIIEPATYPbl, IIOKA €€ 3HaUeHUE He JOCTUTHET BeauduHbl 60 °C. Takoil pexxum
PEKOMEHYETCs UCIIOJIB30BaTh B 30HAX, 1€ BO3MOKHbBI 3HAUUTEIIbHbBIC TTepPeriaibl
TEMIEPATYyPbl B HOPMAJIbHBIX YCIOBUSIX, TAKUX KaK KOTEJIbHbIC, KYXHU U T.II.

Kpome Toro, oauH aipeCHO-aHAJIOTOBbIN ABIMO-TEIJIOBOI U3BEILATENIb MOXKET OBIThH
CKOH(UTYPUPOBAH B BUJIE JBYX BUPTyaIbHbIX U3BEIIATEICH C ABYMS aJpecaMH B
cruuT-pexxume. [Ipu 3ToM 1o ogHOMY aipecy MOKHO peajin30BaTh U3BEIIATEND C
pexuMoM | unu 2, a mo BTOpoMy aipecy — U3BELIATelb ¢ pexxuMoM 4 wiu 5. To ecTb
10 OIHOMY ajipecy OyAeT CKOH(UTYypUpPOBaH JABIMOBOM M3BELIATEINb WU
MYJIBTUKPUTEPHAIbHBIN 1bIMOBOM M3Bewarens HPO, a mo npyromy anpecy —
TEITOBOM MakcuMaIbHO-Iu(depeHIMaIbHbIN n3Bemarenb kinacca A1R wim
TeII0BOM MakcumaibHbIi Ha 60 °C knacca A2S.



[ToBbllIeHKE Ki1acca u3Benaress (TpaJullMOHHBIA IOPOTOBBIN, HHTEJUIEKTYaIbHBIN C
PETrYIMPOBKOM YyBCTBUTEIBHOCTU U KOHTPOJIEM 3aIbUICHUS, aJJPECHO-aHATIOTOBbIN)
TpeOyeT HE TOJIBKO YCIOKHEHHSI CXeMOTEXHUKH, HO U 00Jiee BBICOKOTO YPOBHS
npopabOTKHU KOHCTPYKIIMM U3BEIIATeNs, TIMOBOM KaMepbl U onTonapsl. B
MPOTUBHOM CJIy4ae CTaOUIIbHOCTh UYBCTBUTEIBLHOCTH U 3(PHEKTUBHOCTH U3BEILATEIS
MPaKTUYECKU HE OyleT OTIIMYAThCS OT 00JIee MPOCTHIX MOJIETIEH.

Peanuzanmst aipecHO-aHAIOTOBBIX M3BeIaTeNIel TpeOyeT BBICOUYANIIETO YPOBHS
popabOTKH UX KOHCTPYKIIUU, TOJIBKO B 3TOM CIIy4ae BO3MOXHO MOITYYUTh
MPEUMYIIECTBA, MPUCYIIUE aPECHO-aHATIOTOBBIM CUCTEMAaM.

JlelicTByro1asi B HaCTOAIIEE BpeMsi HOpMaTUBHAs 0a3a HE MO3BOJISET Pa3IeIUTh
MoKapHbIE€ U3BEIIATEIHN 0 KJIacCaM B COOTBETCTBUHU € UX 9(PPEKTUBHOCTHIO.
Heob6xonuMo BBECTH TOMOIHUTEIbHBIE TPEOOBAHUS /IS TPOBEPKHU CTAOMIBHOCTH
YyBCTBUTEIPHOCTH U JUANIa30HA KOHTPOJIUPYEMOH yIEeIbHON ONMTHYECKON TIIOTHOCTH
JUTSI HICKJTFOUCHUSI BO3MOXXHOCTH cepTU(HKaIuu "aipecHO-aHAIOTOBBIX"
W3BeIaTeNeH, peaau3yonuX TOJIBKO MPUHIIHI ISHCTBHSL.
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