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DNEeKTpOXUMUYECKU MU(PPOBOM TpeoOpa3zoBaTeib KOHLIEHTPAIUU
ammuaka (ceacop) MK-2E-NH; -D 0-900 ppm

IHACIIOPT

1. Haznauenwue u 00aCTH MPUMEHEHUS U3CITHS

DJeKTpOXUMUYECKUH udpoBoi ceHcop (smart sensor) ammuaka (NHs) npeaHasHayeH ajisi aBTOMaTH4ECKOTO
HeTpepbIBHOTO M3MepeHus KoHueHTparmu NH; B Bo3zayxe. Cencop umeet mudporoit UART BeIX0J M MOXET OBITh
UCIIONB30BaH KaK YacTh Ta30aHAIUTHYECKOI0 000PYyIOBaHUSL.
CeHCOp COCTOMT M3 ABYXDJICKTPOTHOM DSIEKTpoxXMMHYecKod sueiiku (D51), xoropas mpeoOpasyer
coneprkamuiics B Bo3ayxe NH; B HelIpephIBHBIN JIEKTPUUYECKUI CUTHAN, YCHWIINTENS CUTHANA, TOTEHIMOCTATa, JaTYMKa
TEMITEpaTypbl, MUKPOKOHTpOJUIepa M Ooka (GOpMHUpOBaHMS HANpsDKEHUS MUTaHUS. MUKpPOKOHTpoiuiep (opMupyer

muppoBoii UART BBIXOZ H TO3BOJISACT

IIPOM3BONTH KOMIICHCAIMIO ()OHOBOro CHrHaia (yCTaHOBKa HyJIsl) H

KaJ'II/I6p0BKy CCHCOpPA, XpaHUTL B NMaMATU KaJ'II/I6pOBO‘~IHLIe KOHCTAHTBI, MTPOBOAWUTH HI/I(l)pOByIO O6p360TKy CHUT'HAJIOB.

2. TexHnueckue xapakTepUCTUKU CEHCOpa aMMHaKa

3NEKTPOXUMHUYECKHUH,
2.1  |IIpuHUIMI U3MEpEHUS N
rajJbBaHHUYECKUI
2.2 | Inamazon pabouux koHueHTparwii [NH;], ppm 0-900
2.3 | ®OyHKOHMOHAIBHAS 3aBHCUMOCTh TOKa OT KOHIICHTPAINN JTVHEHHAS
2.4 | KoaddumuenT npeodpa3zoBaHus (UyBCTBUTEIBHOCTE), MKA/ppm He meHee 0,006
2.5 | ®oHOBOE 3HAYCHHUE TOKA, MKA He 6osee 0,01
2.6 Bpemst ycTaHOBNIEHHS BRIXOJHOTO CUTHANA, T 09,C He 6osee 40
27 Jomyckaemoe cHIDKeHHe Kod(duuneHTa mpeoOpa3oBaHsI 10 He Gortee 3
' CPaBHEHHIO C UCXOJHBIM, % B MECSIIL

Bpemst ycraHOBNICHHS HOMUHAIBHBIX XapaKTEPUCTHK CEHCOPa MOoCe
2.8 |BoznmeifcTBus 10 10MUH KOHIIEHTpALlMU aMMHUaKa, OTBedarouei 3- He Oonee 15

KpaTHOMY BEpXHEMY IPEAEITy U3MEPEHHUS, MUH
2.9 | PexoMeHIyeMoe HATPY309HOE CONPOTHBIICHHE, He Ooee, OM 10
2.10 | Oxunaemslil cpok FOOHOCTH CEHCOpPA, JIET 2

Ha BBIXOAHBIE CUTHAJIBI CEHCOpA HE BIMAET NPUCYTCTBUE B BO3AYyXeE:

-CO,, CO, H,, CH4 u npyrux yrieBoJopoi0B 1o 10 000 ppm
2.11 -UyBCTBUTEIBHOCTH ceHcopa (MkA/ppm) k HoS, SO,, NO,, Cl,,

o He 6oiee-0.03, -0.8, -0.5u 0.1,
OTHOCHTEJIFHO €r0 9yBCcTBUTENbHOCTH K NH; (1o abcomoTHOM
COOTBETCTBEHHO

BEITUYHHE)
2.12  |Macca cencopa, r He Oonee 25
2.13  |T'abGapuThl, (qUamMeTp X BBICOTA) C ITUKETKOM, MM 20,2 x 22,5

Texuuyeckue mapaMeTphl, yKasaHHele B LI 2.4-2.7 usmepensl npu T=25°C, RH=60%, p=760 Topp.




3. Yka3zaHus 10 KCIUTyaTalnH.

.CeHcop IpeaHa3sHaveH I SKCILTyaTalllH IpH CIeAyOMUX HapaMeTpax OKpy KaroIlero Bo3ayXa: TeMIIEpaTypa
- (- 40°C — 50°C), Bmaxunocte (10 — 95)% , armocdepHoe maenenume ( 80 - 120 ) klla. He gomyckaercs
SKCILTyaTalMsl CEHCOpa B YCIOBMAX, KOIJA Ha €ro IOBEPXHOCTH IPOMCXOMUT KOHJEHCAlUs BOAAHOro mapa. Ilpu
SKCIUTyaTalMid PEKOMEH/YeTCs YCTaHABIMBATh CEHCOP B MOJOMKEHME, MCKIKOYarollee MonanaHue B Au(Qy3HoHHOE
OKHO IBUTA U METEOPOIOTMYCCKHUX O0CanKOB. J[omycKkaeTcst HEpHOAMYCSCKOE YIAICHHIE MBLIH C 3AIUTHOMN TUICHKH CTPYCH
CYXOr0 CKaTOro BO3AyXa..

Bo u3bexaHue BBIXOJA M3 CTPOS M COKpAIIEHHS CPOKa CIy:KObl He JOMYCKAETCs JKCIUIyaTallds CeHcopa B
BO3yX€ IIPU KOHIIEHTPALUK aMMHAKA, IIPEBBILAIONICH BEpXHUIA Ipeie] H3MEPEHH.

He pexoMeHIyeTcs yCTaHABIMBATH CEHCOP BOJU3HM HCTOYHHKOB BBIACICHHS MBUIM, KHCIBIX M IIEIOYHBIX
ra3oB, IIapoB, a3po30Jieil 1 OpraHUYecKuX pacTBopuTeneil. Bo usbexanue pasrepMeTH3alMy, HapyIIeHHs KOHTAKTOB,
TIOBPEXKJICHUS 4yBCTBUTEILHOTO BJIEMEHTA 3aIPENIAETCS TTPOM3BOUTH Pa3bOpPKy CEHCOpa.

TpaHCIOPTUPOBATh M XPAHUTh CEHCOP CNEAyeT B MOIMITUIECHOBOM 4eXJIe B YCJIOBMAX, HCKIIOYAOMIMX
MEXAHUYCCKUC MMOBPECKIACHNA, KOHACHCAIIUIO BJIalrd 1 BOSJICI?'ICTBI/IQ Pa3IMYHbIX XUMUYCCKHUX BCUICCTB.

IIpu coOMOAEHUH TIPaBHI  AKCILUIyaTaldy M3TOTOBUTENb TAPAHTHPYET O€30TKasHyl0 paboTy CEHCOPOB B
TeueHHe OJHOro roja. I'apaHTus He pacIpoOCTPaHSeTCs HAa CEHCOpbI, MOoJABEpraplIecs pasbopke, a TaKKe MMEIOLIUe
MeXaHHYECKHE IOBPEkKICHUS KOPITyCca U HHANKATOPHOIO 3JIEKTPOIA.

16.5 _©86.0

Puc.1 Pa3zmepsl ceHcopa u cxema
PacIioIOKEHHsI BHIBOJOB
/95\ 1 - UART, TxD BbIXOz

@ ] 2 - UART, RxD BbIX0[

& \ 4 3-Vdd

e 4 -GND

e

©®20.0

4. JTaHHBIE 110 TPOTOKOILY CBA3U
IIporokoa cBsizu «XOBBUT»

CeHcop — maccHBHOE YCTPOIiCcTBO.
JlaHHBIE OT CEHCOPa MOTYT OBITh MOJYYEHBI TOJILKO MO 3arpocy.
Jlnist Bcex 3ampocoB CEHCOp Bcerzia popMHUpYET OTBETHYIO HH(popManuio. 1o MO0 3anpaliiBaeMble JaHHbIE, TH00
KOJI IIOATBEPKACHUS.
CkopocTb cBsizu: 9600 6ut/cek
®dopmar nepenavn JaHHBIX: epegada u npuém 9 out (¢ Outom KoHTpoIs). OT maTdanka 3HaYeHue 9-ro 6ura —
Bceraa 0. Konuuectso cron-6ur — 1.

Anpecanusi
Anpecanus o 9-my owury.
Anpec ceHcopa IOChUTaeTCsI ITepes epeaadeld Kaxaoro 3anpoca.
B HUCXOJHOM COCTOAHHUU CEHCOP HAXOJUTCA B PEKUME OKHUJIAHUA afpeca, T.C. OKUIAHUA anéMa C e}lHHPIHefI o 9-
My outy. [locne npuéma aspeca ceHcop MEPEKITIoYaeTcs B PeXUM MpuéMa JIaHHBIX , a epelarolias CTOpoHa
nepenaér 3amnpoc (IaHHbIE) ¢ HyIEM 10 9-My OuTYy.
ITocne nepenadn oTBeTHON MHGOPMAIMN CEHCOPA BHOBb MEPEXOIUT B PEXKHUM OXKHUIAAHUS afpeca.

CTpyKTYypa NOCBLIKH
- OaiiT ¢ komoM 0x7e;
- JJMHA MacCHBA AAHHBIX, | OaiiT. [[1MHa MMEHHO NepeaaBaeMbIX TaHHBIX, T.€. HE BKITIOUas
cTapToBbIi OaiT (0x7¢), OalT IIMHBI U OANTHI KOHTPOJIBHOMN CyMMBI.
- 1aHHBIE;
- KOHTPOJIbHAs cyMMa, /1Ba Oaiita. [Topsmok crnemoBanus: Ml OaifT, crapmmii Gair.

CprKTypa IMOCBUIKHW OJJMHAKOBAs KaK IJISL 3alIPOCOB IMMOCBIIAEMBIX B CEHCOPA, TAK U JAHHBIX, IOJTYYaCMbIX OT
CCHCOpaA.



KoHTpomnbHas cyMMa paccuUMThIBAETCA 1O NIepeaBaeMbIM JaHHBIM U HE BKJIIOYAET CTapToBbIi O0aiT (0x7¢) u GaiT
JUTUHBI TOCBUIKH.

KonTponpHast cymMMa paccUnTBIBAETCS 110 CIIETYIONIEMY aJlTOPUTMY:
1. B nenyro 6e33nakoByto nnepemenHyto (CRC) 3arpyxaercs auncio Oxftff ((necsatuanoe 65535).
2. Bemonnsiercst onepanus “Mckitouatoniee wim’” HaJl IEPBbIM 0aliTOM MaccHBa U MITAIIINM
Gaiitom nepemennoit CRC.
3. Casuraercs CRC BIpaBo Ha OJTUH OUT, IIPU 3TOM CaMbIi cTapIInii (JIEBBIH) OUT AesaeTcs paBHBIM  HYIJIIO.
4. Ecnu BBIIBUHYTHIN OUT paBeH |, BeimonHsAeTcs oneparus “Vckmrovatomee win” Hag nepemeHHoit CRC u
gucnom 0xa001 (mecaruanoe 40961). PesynpraT 3anocutcs B mepemenHyto CRC.
Ecmu BeigBuHYyTHIN OUT paBeH 0, BRITOMHSAETCS EpeXo.l Ha ITyHKT 3.
5. ITynkrsr 3,4 BeImonHstoTes 8 pa3s (8 cABUTOB).
6. ITyHKTBI 2-5 TOBTOPSIIOTCS CO BCEMU OaliTaMu MacCHBa.
7. CRC — paccuutaHHast KOHTPOJIbHAs CyMMa.
IIpumep nporpamMmsl pacuéTa KOHTPOJIBHON cyMMbI Ha “C”.
/*
R _crc. Pacyér KOHTPOJIBHON CyMMBI
Bxoxa: pMas — aapec maccuBa
Size — mumHA MaccuBa
BosBpaimaemoe 3HaueHNE — pacCUUTaHHAsE KOHTPOJIbHAs CyMMa, 2 Oaifra
*/
WORD R _crc(LPCVOID pMas, int Size)
{
WORD Creg;
int i,j;
BYTE * pMas_byte;
pMas_byte=(BYTE *) pMas;

Crc=0xffff;,
for(i=0;i<Size;i++)
{

Crc= Crc » *pMas_byte;
for(j=0;j<8;j++)

if( ((Crc/2)*2 ) 1= Crc)
Crc=(Crc/2) ~ 40961;

else
Crc=Crc/2;
¥
pMas_byte++;
}
return Crc;

}

B pacuére KOHTPOIBHOM CyMMBI HE YYaCTBYET CTapTOBBIN OaiT ¢ kogoMm 0x7e n OalT IMHBI OCHIIKH.
BaiiTel KOHTPOJIBHOIT CYMMBI TTepeAatoTCs B MOPSAKE: MIIa NN OalT, cTapinii GaT.

3anpocs!
ITpuHUMaeMble JaHHble  [[lepeJjaBaeMble JAHHBIE
0x09 Urenue aapeca - kox 3arpoca 0x09 - OaiT Koma Ma”HHbBIX — 0x89
- OaiiT ¢ axpecom
0x0a Mepexaya Tekymmx- kox 3ampoca — 0x0a - OalT Koma ma”HHbBIX — 0x8a
3Ha4YeHMIA. - GalfT MPU3HAKOB COCTOSIHHSI.

- 3HAYCHHE BXOJHOTO CUTHAIA B BONbTaX. 4 Oaifta B
hopmare ¢ maBaroreit Toukoit PIC.

[Nopsnok ciieoBaHust AT — OT MIIAAIIETO K CTapIIeMy.
-~ SHAYCHUC KOHIICHTPAIIUU B 3aJIaHHBIX CIMHUIIAX
n3MepeHus. 4 Oaiita B hhopmare ¢




wiaBatorerd Toukoit PIC. Tlopsimok criemnoBanus 0alT — oT
MJIA/ILIETO K CTapIieMy.

0x0f Kam0poBka - Koz 3arpoca 0x0f - Koz maHHbIX (moarBepxaeHus) 0x8f
3aJaHHOM TOYKH |- KOJ pa3pelIeHus 3aucu [IponsBoauTcs 3aMUCh TEKYLET0 3HAYEHUE BXOTHOTO
- HOMep TOUYKHU CUTHaJIa B MACCUB BXOJHBIX CUTHAJIOB KalHOPOBOYHOI
kamuOpoBkH (cu€T ¢ 0) 3aBucuMocTd B RAM u EEPROM B cootBeTcTBHU C
MPUHATEIM HOMEPOM TOYKH KaTHOPOBKH.
3amucs B EEPROM 0Oyzet BeIoHEHA TOIBKO MPU
KOPPEKTHOM 3HAYCHHUU MPUHATOTO Oaifta “ Kox
pa3pemieHus 3anvcu’”.
0x11 3anuch agpeca - kon 3ampoca 0x11 - KOJI TaHHBIX (moaTBepxkaeHus) 0x91
- KOJI pa3pelieHus 3anucu
- OaliT ¢ agpecom [Tpom3BoaMTCS 3aMUCh HOBOTO 3HAUEHUS ajpeca Jis
matuynka B RAM 1 EEPROM.
3armrcs B EEPROM Oynet BhIoJIHEHa TOIBKO MPU
KOPPEKTHOM 3HAYCHUHN IPUHSTOTO OaifTa *“ Koz
a3pelIeHns 3anucH .
0x13 BoccranoBienne - kon 3ampoca 0x13 - kox ga”HHbIX 0x93
3aBOJACKHX - KOJI pa3pelleHus 3anucu |- koj 3asepiieHus: 0x01 - HopmanbHOE 3aBeplIeHne
nmapamMeTrposB 0x00 - HeT maHHBIX B 00J1aCTH COXPaHEHUS
KAJIHOPOBKH. BaBOJICKHX
0x14 'YeranoBka Hyas - kop 3ampoca 0x14 - xon ma"HbIX 0x94
- KOJI pa3pelIeHus 3aucu
0x15 Bannceh - Koz 3arpoca 0x15 - KOJI TaHHBIX (moaTBepxkaeHus) 0x95
K03 punuenta - KOJ pa3pellcHUs 3aIIUCh
MoAKANUOPOBKU - TaHHBIC. 3HAUCHUE
(KpYTH3HBI). K03 duineHTa B
(hopmare c mraBaroIei
toukoii PIC. 4 baiita.
Ox1a IMepenaya maccuBa | - kox 3anpoca — 0x1a. - OaiT Koma ma”HHbIX — 0x9a
TeKYLIHX - OaifT MPHU3HAKOB COCTOSHUS *
COCTOSTHUI - 3HAUCHHE BXOJHOTO CUTHAIA B BONbTaX. 4 Oaifta B
mapamMeTpoB I10 ¢dopmate c mraBaromei Toukoit PIC.
KaHATy. [Mopsinok crnemoBaHust GalT — OT MITAJIIIETO K CTapIIEMYy.
- 3HAUCHME KOHLIEHTPAIMU B 33JaHHBIX €JUHHLAX
u3MepeHus. 4 Oaiira B hopmare ¢ MmiIaBaroIiei TOUKON
PIC. Iopsamox cienoBanust 0alT — OT MITAIIETO K
CTapIemy.
- TWTI Ta3a, 3aJaHHbII B KOHQHUTypanuy gatanka. [1o
o01el HyMepanuy THITOB ra3oB **
- THII OJIOKA JaT4YUKOB. 1 OailT.
0x30 Urtenue 3aBoaCKoOro| - koj 3anpoca — 0x30. - OaiiT koma naHHbIX — 0xb0

HOMepa AATYNKA U
[MOMOJTHUTENBHBIX
nmapaMeTpoB.

- 3aBOJICKO HOMEp JaT4rKa B popMaTe IeIoro 9ncia. 3
Oaifra. [Topsimok cremoBaHus: MIaAIMIUN OalT, CpeaHMIA
OaiiT, cTaprmii 6anT.

- OaifT THa ra3a mo TabimIe ra30B OJIOKOB CEHCOPOB
- OaiiT THMA SIUHUIIBI H3MEPCHUS

BaiiT npu3HAKOB COCTOSIHUSA:

7 6 5 4 3 2 1 0
Ortkas JlanHble Brixon B orpunatensH. | Hapymien. Hapymen. Hapymen.
ceHcopa TOTOBBI obnactb no I1C 3 o [1C 2 no I1C 1




Omkas cencopa - oTka3, OOHAPY>KEHHBIN MPOTPaMMOI CEHCOPA.

Jlannvie 20mogsl — IpH BKITIOYCHUY BBIZICPKUBACTCS MHTEPBAJI BPEMEHH Ha yCTaHOBJICHHE CEHCOpa B pabouece

COCTOSIHHE, U B TEUCHHE STOI0 BPEMEHH U3MepeHne He Benércs. [locine mosrydeHus epBbIX pe3ysIbTaToB
YCTAaHABIMBACTCS MPU3HAK FOTOBHOCTHU JIAHHBIX.

Bbixo0 6 ompunyamensn. 061acme — BEIXOJ B OTPULATEIBHYIO 00JIaCTh 32 3aIaHHBIC TIPEIEIbl.
Hapywenue no IIC 1 — napyuieHue 110 epBoMy Mopory cpadaTbIBaHusI.

Hapywenue no IIC 2 — HapylieHue 110 BTOPOMY I1OpOTY cpadaThIBaHHUS.

Hapywenue no I1C 3 — napyuieHne 1o TpeTbeMy IOpOTy cpabaThIBaHUS.

OO0mas Hymepauusi TUIIOB ra30B.

1- CO 5-02 9 - CI2 13 — C3H8 (porman)

2- CH4 6- CO2 10 -F2 14 — C6H14 (rexcan)

3- NH3 7 - H2S 11 -HCI 15- 03

4 —-H2 8- SO2 12 - HF 16 - NO2
IIpnmeuyanue:

- «Kog paspemenus 3amucn» — 0x5A,;
- CeHcOp OTBEUaeT Ha 3ampockl 10 coOOCTBEeHHOMY 1 001meMy aapecy (0xFE);

- dnsa pabotsr o porokony «XOBBUT» mo 3ampocy mpenocTasiseTcs mporpaMMmHoe obecriedenne Xdisplay.

5. KOMILUIEKTHOCTBD

Cencopsl — Ne
[Macmopt (Ha ynakoBky) — 13k3.

6. CBUJIETENBCTBO O MIPUEMKE

Cencopsl ammuaka MK-2E-NH; -D 0-900 ppm  cOOTBETCTBYIOT TEXHUYECKUM XapaKTEPHUCTHKAM JaHHOTO
NacIOpTa ¥ IPU3HAHBI TOAHBIMH JUIS SKCIITyaTalliH.

[Jata BbIlycka 20 T.

[Toanuck nuil, OTBETCTBEHHBIX 3a IPUEMKY M.II.

7. 'apaHTUU W3rOTOBUTEIA
H3roToBuTeNh rapaHTUPYET COOTBETCTBUE CEHCOPOB TpeboBanmsiM TY 4215-013-46919435-99 npu
COOJIFOZIeHHHN MOTpeOUTENeM YCIOBHH TPaHCIOPTHPOBAHHS, XPAHSHUS U IKCILTyaTalHH.
lapaaTHIHBIN CPOK HKCIUTyaTaIll CEHCOPOB B COCTaBE Ta30aHAIM3aToOpa -12 MecsIeB co AHS BBOJA
ra3oaHajn3aTopa B SKCILTyaTaluIo.
[apaHTHIAHBIA CPOK XpaHEHHUS CEHCOPOB — 6 MECSALIEB CO JHS U3TOTOBJICHHSI.



