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1 BBEJAEHHUE

Hacrosiee pykoBOACTBO MO 3KCIUTyaTallUA COACPKUT TEXHUYECKOE ONHUCAHUE, MHCTPYKLHUIO
I10 3KCIUTyaTalluy, TEXHUYECKNE XapaKTEPUCTUKH U IPYTUe CBEACHUSI, HEOOXOIUMBIE JIJIsl IPaBUIILHOM
9KCIUTyaTallud, TPAHCIOPTUPOBKH, XPaHEHHs M TEXHUYECKOro OOCIIy>)KMBaHHUS Ta30aHaIN3aTOpa
«bunap-2J1».

B TekcTe nmpuHATHI crieayroe 0003HaAUYCHHUSL:

[TYD — mpaBumna ycTpoicTBa JIEKTPOYCTAHOBOK;

I1TD — npaBuiia TEXHUUECKOM IKCIUTyaTalluH 3JIEKTPOYCTaHOBOK NOTpEeOUTENEH;

[ITh — mpaBuna TeXHUKU OE30MACHOCTH MPHU IKCILTyaTaIlUHU JIEKTPOYCTAaHOBOK OTpeOuTeneH

II9BM — nepconalibHas 2JIEKTPOHHO-BBIUMCIIUTEIbHAS MAILINHA;

HKIIP — HM>kHMI KOHIIEHTPALMOHHBIN IIPEAeIl PACIPOCTPAHEHUS IUIAMEHH;

III'C — noBepoyHas razoBasi CMECb;

BOT — B3pbIBOONIaCHBIE U TOKCUYHBIE T'a3bl U HaphbI;

PO — pykoBOZACTBO 1O 3KCIUTyaTalUH.

2 TEXHUYECKOE OIIUCAHHUE
2.1 HA3HAYEHHUE

Hacrosiiee  Ha3HaueHue  pacHpoCTpaHSETCs Ha Ta30aHAJIM3aTOp ABTOMATUYECKUH €
muddy3norasIM  oTOOpoM TpoO Boszayxa (manee ['azoananmmzatop). Jawuwni ["azoanammszaTop
IpelHAa3HAuUeH s U3MEpPEHMs] KOHLIEHTPAllMM COJAEpP)KaHHA Tra3oB B BO3AYXE B  LEIAX
IIPOU3BOJCTBEHHOTO, HKOJIOTMYECKOTO M CAHUTApPHO-THTHECHUYECKOro KOHTposd.  IlomydeHHsle
U3MEPEHUsl SBISAIOTCS  JIOCTOBEpHOM HH(poOpMamumel o TeKymeM KadyeCTBEHHOM COCTOSIHUU
aTMOC(EpHOro BO3[yXa, IIOBOAOM JJIs ONEPaTHMBHOIO OINOBEIIEHHs 00 OMNACHBIX YPOBHAX
3arpsiI3HEHUS] BO3[yXa B pE3ysbTaTe MPOU3BOJCTBEHHO-XO3SMCTBEHHON JEATEIBHOCTH, NMPUPOIHBIX
KaTakJIM3MOB, I10’KapOB, TEXHOTCHHBIX AaBAPHH, TEPPOPUCTHYECKMX AaKTOB M JPYyTUX HOAOOHBIX
sABJICHUN. J[aHHBIE M3MEPEHUN OTPAXarOT KOHILICHTPALMIO I'a30B B TEXHOJIOTMYECKUX IIpoLecCax Ha
00BEKTaxX MPOU3BOAALINX, IKCIUTYaTUPYIOLINX WIN CKJIAJUPYIOIIUX I'a3bl.

Ilpumeuanue. B CBSI3U C TOCTOSHHBIM YCOBEPIIEHCTBOBAaHHEM MNPUOOPOB TEKCT OMMCAHUS,
PUCYHKH M CXEMBI MOTYT OTJINYAThCS OT BBIIIOJIHEHHOM KOHCTpYKIMM ['azoananuzaropa.

2.2 KOHCTPYKIHA I'A3OAHAJIN3ATOPA

KOHCTpYKTHBHO Ta30aHaIW3aTOpP BBHIOJIHEH HAa OCHOBE  OJIOYHO-MOMYJIBHOTO TIPUHIIMIIA
MOCTPOCHUSI C TPUMEHEHHEM COBPEMEHHOH JJIEKTPOHHOW 0a3bl C yYeTOM BO3MOXKHOCTH
B3auMo3ameHsieMocTH. B coorBerctBum ¢ kinaccudukanueit 'OCT 12997-84 razoananmuzatop «bunap-
2]1» mpezacTaBnseT co00i CTAIMOHAPHBIA U3MEPHUTENbHBIN MPHOOp ¢ AUPPY3HOHHBIM OTOOPOM TPOO
BO3/yXa C BO3MOJKHOCTBIO OTPEICTICHHUS W W3MEPECHHs KOHIICHTPALWH Ta3a W BBIAAYM CBETOBOW U
3BYKOBOM CHTHAJIM3aIlMH TIPH MPEBBINICHUN 33aHHBIX 3HAYCHUH ero KOHIIeHTpanuu. ["a3oaHanm3arop
COCTOUT W3 MHKPOIIPOILIECCOPHOTO OJIOKAa W TMOJKIIOYAEMBIX K HEMY JOIOJHHUTEIBHBIX YCTpPOWCTB,
KOJIMYECTBO KOTOPBIX MOXKET MEHSTHCS

["a30aHann3aToOp COCTOUT U3 CIEAYIOUINX OJIOKOB, YCTPOHCTB U 000PY10BaHMUS:

MukponpoueccopHblit 010K, COCHIOAUWUILL U3:

- Ta304yBCTBUTEIBHOTO U3MEPHUTEIHLHOTO MpeoOpa3oBaTes;
- MUKPOKOHTPOJLIEPA;

- nugposoro uHTepdeiica Bxoaa/seixona RS-485

- pa3bEMOB;

- IPOTPAMMHOT0 00ECTIICUEHUS.

- 3BYKOBO€ yCTPOWCTBO;
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Mukponpoueccopuvlii 610K TIpeJCTaBiIsgeT €000 (YHKIMOHAIBHO M KOHCTPYKTUBHO
3aKOHUYEHHOE U3JeNue, C NPSMBIMU U OOpAaTHBIMU CBSI3IMHU, COCTOAIIEE U3 HECKOJIBKUX MUKPOCXEM M
MHUKPOKOHTpoJuiepa. B coctaB 6110ka BXOAUT MUKPOIIPOLIECCOP ¢ BOZMOKHOCTBIO MPOrPaMMHUPOBAHHUS
JOTHKH pPalOThl, KOTOPBIM MpeaHa3HaueH JUIS BBHIMOJHEHHUS ONpEAENEHHOTO Habopa (yHKIHM:
MOJIyYeHHe, XpaHeHHe, 00paboTKa U3MEPEHHBIX JaHHBIX, Iepeiaya U BbIBOJ| PE3YyJIbTATOB U3MEPEHUs
Ha HOCWUTENb, MpeoO0pa3oBaHME IMOJYYEHHOM MHOpManMM W  ymOpaBieHHE, a TaK IKe
ra304yBCTBUTENBHBIX H3MEPHUTEIbHBIX IIpeoOpa3oBaTeieii ¢ 6J10KkoM MpeoOpa3oBaHUsl CUTHAJIOB.

Pa3beMbl IpUMEHSIOTCS AJ151 HOKITIOUEHUS TOTIOTHUTENBHBIX YCTPOUCTB.
OpPEACTaBIAIOT  cOo00i
COBOKYIHOCTh Ta304yBCTBHTEJIFHOTO CEHCOpPA M MpeoOpa3oBaTelieil CUrHaAIOB B IIU(POBOH.

Fa30‘lyBCTBI/ITe.TIbHI>Ie H3MEPUTECJIbHDbIC

npeodpa3zoBaresu

Cocmag __uzmepumenvnozo U __MUKDORDPOUECCOPHO20 _DJOKA _HEUIMEHEH U AGIACHICA

KOHCHIDYKMUBHOU 0A301_2aA30AHAU3AMODPOE 8 I000M UCHOJIHEHUU,

2.3 TEXHUYECKHE XAPAKTEPUCTUKH

OcCHOBHbIE TEXHHYECKHE XapaKTePUCTHKH Ta3oaHanuzatopa «bunap-2/]» mnpuBeneHsl B

Tabmuue 1.

TABJIMIIA 1

HaumeHnoBaHue rapameTpa, CAMHUId U3MCPCHUA

3HauyeHue

[Ipumeuanue

Temmepatypa okpyskaromieit cpeasi, °C

-20 o +40

OTHOCI/ITGHBHaH BJIA’)KHOCTb BO3JyXa [0 (HpI/I
t=25°C), %

93

ATMoc(epHoe TaBIeHUE, MM. PT. CT.

650 - 800

Uucino  peryaupyemsIXx  IOPOTrOB  YPOBHEH
CUTHAJIM3aLUU:

- IpeayNpeIUTEIbHBIN

- ABApUKHBIN

Bpewmst mporpesa razoaHaians3aropa, MUH. He Oosee

MunuManbsHoe BpeMsi pOpPMUPOBAHUS BBIXOTHOTO
curHana (190), ¢ He 6oee

40

3anepxka cpabaThIBaHUsI 3BYKOBOW M CBETOBOMU
CHTHaAJIM3allKy, ¢ He Oojiee

Jonyctumas OTHOCHUTEJbHAs OCHOBHasi
HOTPEeIIHOCTb, % He OoJiee

IIpenensl NONMOJHUTENBHON IOTPEIIHOCTU IIPH
BO3ACHCTBUM KaXJI0T0 U3 BIMAIOIUX (HaKTOPOB B
oTaenbpHOCTH, %, He Oolee

- U3MEHEHHME TEeMIIEPaTyphbl OKpY’KaIOLIEeH Cpeibl
ot -20°C no +40°C;

- naBienue - ot 650 1o 800 mm pr. CT.

- U3MEHEHHUE BJIAXKHOCTH OKPY’KAIOLIEro BO3/1yXa
- oT 30 1o 98% npu temmneparype 35°C.

5%

Temmnepartypa aHaaH3UpyeMOil pooHI,
°C

0 o +40

["aGapuTHbIE pa3mMepsl:
CTallMOHAPHBIN ra30aHaNu3aTop, MM, He Oojee

125%x75%60

Macca:
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O6mok  cOopa  oToOpakeHUsT U Tepefadu
uH(pOpMAaInH, KT, He Ooee
CTalMOHAPHBIH ra30aHaIM3aTop, KT, He Oosee

CpoK rapaHTuu, Mec.

I"apaHTHITHBIN CPOK XPAHEHUsI, MECALICB

CO JIHA IPUEMKH

OTK

Cpennsist HapabOTKa Ha OTKa3, 4aCOB, HE MEHEE

15000

Cpok ciry>x0bl razoaHaianszaTopa, 06e3 ydera cpoka
CITy’)KOBI Ta30YyBCTBUTEIILHBIX H3MEPUTEIBLHBIX
npeoOpa3oBarelne, JeT, He MeHee

10

[Tepronu4HOCTb 0OCITYKUBaHHS ra30aHAIN3ATOPA
COCTaBJISIET, MECSALIEB, HE OoJiee

12

Ilepuognueckas MOBEpKa  MPOU3BOIUTCA B
coorBercTBuM ¢ IIpaBuiiamu o merposioruu [I1P
50.2.006-94 «I'CHU. [Ilopsamok  mnpoBeneHUs
MIOBEPKH CPEACTB HU3MEPEHMI», TEXHUYECKUMU
YCIOBUSIMH M HACTOSIUMM  PyKoBOACTBOM,
MecsIIeB, He 0oee

12

24 MNPUHLMUII PABOTBI 'A3OAHAJIN3ATOPA

[Mpunmun pevictBus (padotsl) ["a30aHanm3aTopa OCHOBaH Ha HETPEPHIBHOM IPeoOpa3oBaHUU
CUTHAJIOB, MOCTYMAIOIUX C ra304yBCTBUTENBHBIX M3MEPUTENBHBIX MpeoOpa3oBarenei, B HU(pPoBOI
CHUTHAJI, C TTOCTIeYIOIIEeH NX 00pabOTKOW BCTPOCHHBIM MUKPOIIPOIIECCOPOM.

["a3oaHanu3aTop OCYIIECTBIAET M3MEPEHHMsS KOHILEHTPALMM TIa3a B BO3JIyXe CIEIyHOIUM
o0OpazoM:

IIpu momaye mUTaHUS Ha ra30aHAIU3aTOP MPOMCXOIUT €ro BKIIOUEHHE, a TaKKe BKIIOYEHUE
BCEX JIOTIOJIHUTENBHBIX YCTPOWCTB MOJKIIOUYEHHBIX K HEMy, Yepe3 BXOJIHOE OTBEpPCTHE
aHAJIM3UPYEMBbI BO3yX MOCTyHaeT B IpUOOp /i€ MPOU3BOIUTCS €0 OUYMCTKA OT MBUIN U BJIary, nocie
Yero aHaJM3UPYyEMBbI BO3IyX IMOCTYyNaeT B KIOBETY W uYepe3 XUMHYECKHe (DUIBTPBI MOAAeTcs Ha
ra304yBCTBUTENbHBIE H3MEPUTENbHbIE Npeo0pa3oBaTeNd, HAa KOTOPBHIX (POPMUPYIOTCS CHUTHAJIBL,
COOTBETCTBYIOIIIME KOHIEHTpPAIlMM Ta3a B aHAIM3HPYEMOM BO3JyXe, MPeoOpa3oBaHHBIC CHUTHAIBI
MIOCTYNAalOT B MHUKPOKOHTPOJUIEP TIa30aHAIN3aTopa, TIJe MPOUCXOIUT 0O0padoTKa CHUrHajla €ero
npeoOpa3oBanne B 1M(pPOBON BHI AN JajbHEWIIEW nepesayd Ha IUQPpPoBOW HMHTEpdeiic
BXO0J1a/BBIX0O/A.

["a30aHanu3aToOp OCYIIECTBIISET 3BYKOBYIO M CBETOBYIO MHAMKALMIO MPEBBIIICHUS 33JaHHOTO
YPOBHSI KOHIIEHTPALIUU Ta30B:

1 ypoBeHb — «IIperynpeInTebHbIN;
2 YpOBEHb — «aBapUHHBIN.

Pabounii quanazoH U3MepseMbIX KOHIICHTpALM{ Ta3a BBIAACTCS B €IUHHIIAX M3MEpeHHs - %o

o0beMHubIX, Mr/mM3, ppm. HKIIP..

2.5 KOMIIVIEKTHOCTD

B xoMIiekT nocraBku razoaHanusaropa «bunap-2J1» BXOAUT:
lNazoananmuzarop «bunap-2JI»— 1 3k3.
PykoBozcTBO 1O 3KCIUTyaTaluy - 1 9K3.
[Tacnopt - 1 3k3.
Wuctpykuns «Meroanka noBepkmn» — 13k3.
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2.6 MAPKHUPOBKA U IINIOMBUPOBAHUE

2.6.1 MapkupoBka Ha ynakoBo4HOH kopoOke cooTrBercTByeT ['OCT 14192-96 u comepxut
OCHOBHBIE, JIOTIOJHUTEIbHbIE M WH(POPMALMOHHbIE HAANMCH, a TAK)KE MAHUIYJSALMOHHBIE 3HAKU:
«OCTOPOXHO», «XPYIIKOE», «cbBOUTCS CBIPOCTI».

2.6.2 IlnomOupoBaHMIO TOMNJEXKHUT BHHT KpEIUIEHUS [MEpelHed TMaHelau KopIlyca
ra3oaHajin3aropa.

2.7 PEKOMEHIYEMBIE MOHTAXHBIE IPUHAUVIEZKHOCTHU
Taoanma 2

No HanmenoBaHue

Bnok cbopa nHbopmauuun 6CU "BunHap"

Kabenb ana nntepdeica RS-485, 2x2x22 AWG, 120 Om; RS-485, 4x2x22 AWG, 120 Om
Kabenb nutaHua 220 / 24 B 3x2,5 (mapka BB Hr- LS)

Kabenb ana KommyTtaumm pene "cyxme KoHTakTbl" Kabenb 3-1,5 mapka BB Hr LS
KoMmmyTtanmonnas kopobka

PykaBa metamnmyeckue auamerpom 20mm P-3-X
Cxo0a 1151 KpeIuIeHUs] pyKaBOB METAJUTMYECKHUX AuamMeTpom 20 Mm
Kabenp kanan (kopo6) 60x40mm

N[N N[ |W [N |— | —

2.8 YITAKOBKA

I"azoananuzatop «buHap-2/1» B KOMIUIEKTE MOCTaBKHU (CM. T1. 2.6) yIiakoBaH B KOPOOKY.
YnakoBKa HCKIIIOYaeT BO3MOXKHOCTh IIepeMeIleHHsI 000py10BaHUs BHYTPH KOPOOKH.

2.9 TPAHCIIOPTUPOBAHHUE

I"azoananuzatop «bunap-2/[» B ynakoBKe M3rOTOBHUTEIS MOKET TPAHCHOPTHPOBATHCS BCEMHU
BUJIAMU KPBITOTO TPAHCIIOPTa M B OTAIIMBAEMbIX T'€pMETHU3MPOBAHHBIX OTCEKax camojeTa. Bo Bpems
MOTPY304HO-PA3rPy30UHBIX paboT W TPaHCIOPTUPOBKM raszoaHanuzarop «bunap-2J1» He nomKeH
MO/IBEpraThecsl yaapaM M BO3IEHCTBHUIO aTMOC(EPHBIX OCAIKOB.

2.10 ITPABUJIA XPAHEHUSA

lNazoananmmzarop «buHap-2JI» OODKEH XpaHUTHCS B YMAaKOBAaHHOM BHJIE B OTAaIlJIMBAEMOM
MOMEUIEHUU TPHU TEMIIepaType OKpykarouiel cpenbl oT ioc 5 1o mioc 40 °C U OTHOCUTENbHOU
BIAXHOCTH HE Ooree 80 % mpu Temnepatype mitoc 25 °C.

B Bo3myxe momemieHHs HE JOJKHO OBITh MBUIM W TMPHUMECEH, BBI3BIBAIOUINX KOPPO3HUIO
METAJUTMYECKUX YaCTel U MOBPEXKICHHUE PJIEMEHTOB U30JISAIUU.

3 HNHCTPYKIUSA 11O SKCIIVIYATAIIUN
3.1 OBHUE YKA3AHMUA 110 OKCIVIYATAIIUU

OKCIuTyatanusi OCYIIECTBIISIETCS. B COOTBETCTBHM C JCHCTBYIOIIMMU Ha TEPPUTOPUH
Poccuiickoit denepanuu METOAUKAMU, IPABUIAMH U CTAHIAPTAMHU BBIIIOJIHEHNS] U3MEPEHUH B T.4.

I'OCT 17.2.3.01-86. Oxpana npuponbl. Atmocdepa. [IpaBuna KOHTpOIsI KadecTBa BO3IyXa
HACEJICHHBIX ITyHKTOB.

[MH @® 12.1.1-99. Meroaudeckue peKOMEHAAIMU IO OTOOpY Npo0 Mpu ompeaeacHUuU
KOHIICHTPALMI BPEAHBIX BEIIECTB (Ia30B U MapoOB) B BHIOPOCAX MPOMBIIUICHHBIX MPEIIPUATHI.
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PJ1 52.04.186-89. PykoBOoACTBO MO KOHTPOJIIO 3arpsizHeHus atmochepsr. M., 1991.

I'uruennueckue Hopmatusbl ['H 2.2.5.1313-03 IIpenensno nomyctumblie konuentpanuu (ITJIK)
BPEIHBIX BEIIECTB B BO3AyXe padoUeii 30HEI.

I'H 2.2.5.1828-03 I'uruennueckue HopMaTuBb! "OpHEHTUPOBOYHBIE 0€30MaCHBIE YPOBHU
BozaeiicTBust (OBYB) BpenHbIX BElIecTB B BO3IyXe paboueii 30Hb1".

I'uruennueckue Hopmatusbl ['H 2.1.6.1338-03 Ilpenensno nomyctumelie konuentpanuu (ITJIK)
3arpsI3HSONINX BEIIECTB B aTMOC(EPHOM BO3yXe HACCIIEHHBIX MECT.

I'H 2.1.6.1764-03 I'uruennueckue HopMaTHBb! "OpHEHTUPOBOYHBIE 0€30MaCHBIE YPOBHU
BozekcTBUs (OBYB) 3arps3HsomMX BEMIeCTB B aTMOC(EPHOM BO3/TyXe HACEICHHBIX MECT".

3.2 YKA3AHUA MEP BE3OITACHOCTH

3.2.1. K oskcmiiyatanuy rasoaHajau3atopa AOMYCKAaIOTCA JHWIA, HW3YYUBIIHE HACTOSIICE
PYKOBOJCTBO IT10 KCILTyaTallly, IPOILIEAIINE HHCTPYKTaX.

3.2.2. Jluna, AomylleHHbIE K HKCIUTyaTaluu razoaHanu3aropa «bunap-2/1» mOmKHBI mepen
BKIIFOYCHUCM Ta30aHain3aTopa HNPOBCPUTH MNPABUIIBHOCTL BHCHIHHUX COC,Z[I/IHCHI/II\/'I U HAACKHOCTH
3a3€MJICHHUS.

3.2.3. Kateropnuecku 3anpemaercs:

a) AKCIUTyaTUpOBaTh HE3a3eMJICHHBIN ra30aHaIN3aToP;

b) NPUMCHATH NPCAOXPAHUTCIIN, OTJIMYHBIC OT YKA3aHHBIX B IOKYMCHTAIIUU,

C) HU3MEHATH AEKTPUUYECKYIO CXEMY U CXEMY MOHTa)ka ra30aHaJIn3aTopa;

d) BCKpbIBaTh, MOHTHPOBATH U JIEMOHTHPOBATh Ta30aHAIU3ATOP, HE OTKIIOYUB NPHOOpP OT
INEKTPOCETH.

3.3 MOHTAX T'A30AHAJ/IM3ATOPA

3.3.1 MoHnTax razoananuzaropa «bunap-2/1» 1 moaBoJ ANEKTPUUECKUX LENEH K HEMY TOJKHBI
npoBoauThest B crporom cootBerctBuu ¢ 'OCT P M3K 60079-0-2011 u, IITO, IITH, rn. 7.3 IIYD u
HactosamuM PO.

3.3.2 Ilpexne 4yeM NPUCTYHNUTh K MOHTaXy, HEOOXOIUMO IPOBECTH OCMOTP M OOpaTUThH
BHHUMaHUE Ha:

- OTCYTCTBHE NIOBPEXACHUI KOPITyCa;

- HaJIM4Ke 3a3eMIISIOIINX U IJIOMOUPYIOIIUX YCTPOMCTB.

3.3.3 MakcuManpHO AONYCTUMBIE 3HAYEHHS] EMKOCTH M MHAYKTHMBHOCTH COEIMHUTENIBHBIX
JIMHUM HE JOJIKHBI TPEBbIIATh YKa3aHHbIX B [1. 2.3.

3.3.4 VYcraHoBKa M MOHTaX rasoaHanusatopa «bunap-2J/1» npoBoaMTCS B COOTBETCTBUU C
[IpunoxxeHnneM, KOTOpoe MpUIaraeTcs K nacnapry Ha KakJ(blii ra30aHann3arop.

3.3.5 Jnda NOAKIIOYEHHs DJIEKTPONUTaHUS K Tra30aHAIU3aTOpy MOTYT HCIIOJIb30BaThCA
JBYXITPOBOJHBIE MHOT'OKMJIBHBIE WM OJJHOKUJIbHBIE MeJIHbIe KaOeau ¢ pPe3MHOBOM M IMJIacTMAacCOBOM
U30JISIUEN, COOTBETCTBYIOUIME YCJIOBHUAM 3KCIUIyaTallUM 10 YCTOMYMBOCTH K BO3JEHCTBUIO
OKpY>KaroIien cpeapl. Jlomyckaercs mpuMeHeHHe Ipyrux kabenel ¢ ceueHneM BHYTpeHHeH xkuibl 0,5
— 2,5 MM”, KOTOpBIE HE JOIDKHBI IPeBbIaTh 380 OM.

[lepenaya JaHHBIX OCYIIECTBISICTCS C (PUKCUPOBAHHOW CKOpOCThIO 9600 601 1o Kabenmo ¢
BOJIHOBBIM conpoTtuBieHneM 120 Om (3xpaHupoBaHHas BuTas rnapa) Ha paccrossue 10 1200 meTpos.

3.4 HUCIHOJIB30BAHHUE UHTEP®ENCOB RS-485 JJIA CBA3U
I'A30AHAJIM3ATOPA "bunap-2/1" C II9BM

Wutepdeiic RS-485 ucnonp3yercs st nogximoueHust ot 1 1o 8 razoananmzatopoB "buHap-
2]1" x COM-noptry IIDBM c mnomompto BHemHero koHBeprepa RS-485, oOecneuunBarorero
raJlbBaHUYECKy10 pa3Bsa3Ky. CoeqMHEHNE OCYUIECTBIIAETCS SKPaHUPOBAHHOW BUTOM Mapoil MpoBOJOB,
npUYEM KJIEMMBI 3a3€MJICHUS Fa30aHAIM3aTOPOB JIOJKHBI OBITh COSAUHEHBI.
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Kaxxnomy razoananusatopy I0KEeH ObITh MPUCBOEH ajipec oT 1 110 § .
[Tapamerper COM-nopra:

Ckopoctb niepenauun out/c. 9600

butel taHHBIX 8
YeTHOCTE HET
CTOmOBBIA OUT 1

OO6MeH nHpOpMalLMel ocyIiecTBIsIeTcs 1o cTaHAapTHOMY npoTokory MODBUS.
[Iporokos oOMeHa ¢ razoananmsaropoM " bunap-2]1 " onmcan B [punoxenue 4.

3.5 TEXHHUYECKOE OBCJIY/KNBAHUE

Texuuueckoe OOCITy)KMBaHHE NPOM3BOAUTCA OJUH pa3 B TOA Iepea NpOBeIeHUEM
NIEPUOANYECKON NMOBepKU. EcnM ra3oaHanu3aTop yCTaHOBIEH B MECTAX CHJIBHOW 3aIllbUICHHOCTH U
BO3MOXXHOCTH  TOMNAJaHMsl  BJard, TO MNPEANpPUATHE  DKCIUIyaTHUPYIOLIee  ra3oaHajn3aTop
CaMOCTOSITCJIBHO yYCTAHABIMBAET BpEMs IPOBEACHHS IEPHOAMYECKOTO OCMOTpa M TNPOU3BOAUT
00CITy’)KMBaHHE ra30aHAIN3aTOpPA.

[lepuonuueckas moBepka MPOM3BOAUTCS B coOTBeTCTBUM ¢ IlpaBunamu mo merposioruu [P
50.2.006-94 «I'CH. Ilopsaok mpoBeeHusl MOBEPKU CPEACTB U3MEPEHUI», TEXHUUECKUMH YCIOBUSMU
U HacTosimuM PykoBoACTBOM — He pexe 1 pa3a B roj.

PemonT rasoanammsatopoB  «buHap-2/[»  OCyIIECTBISAIOTCS  CIIELUATM3UPOBAHHBIMU
IIPEANPUATHAMH, IMEIOIIUMU JINLIEH3UI0 PocTexperynupoBaHyst HA pEMOHT CPEICTB U3MEPEHUH.

[ToBepka razoananuzatopoB «buHap-2/1» OCYIIECTBISIETCS METPOJIOTHYECKHMHU CIy>KOaMmu,
AaKKPEJUTOBAHHBIMH Ha IIPABO MOBEPKH CPEACTB U3MEPEHUN B YCTAHOBIIEHHOM IOPSIKE.
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IIpuioxenne 1

[Tonkmrouenue razoananuzaropo " bunap-2J1 " k 610Ky c6opa oToOpaskeHUs U nepeaayn
nHpopmanuu 1o uHuN RS-485 nnn yepes npeobpaszoBarens unTepdeiicoB k [I9BM

Pucynok 1

Biok cOopa 0TOOpOKEHHA M Iepelatdi
HEH

KomyTanmonsan
KopobKa
L]
GND GND
: o | RL24E +/-24B o
| || RS 485 «Au, B RS 485 «An, «B
BACYTI RS 485 «A», «B»

RS 485 «Aw, «B

RS 485 «As, « By

Baok pene. «Cyxoft»

KOHTAKT BETHYMEHHA

l'l]JHI'O‘]I—IO—BBITﬂJ]ﬂ-IOI‘:I

BCHTH/IALIHH H CBETO-
EEmOBOfI CHIHaTH3AIIHI

TazoanamuzaTop N

Tazoanammzatop NeG
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IIpunoxenne 2

CXEMA PACIIMHOBKU PA3BEMA FQ 14 - 5T

PucyHnok 2

1 - "B" unTtepdeiica RS 485
2 - "A" unrepdetica RS 485
3 - mmraHue + 24B

4 - 3a3eMJICHHC

5 - mmraHue - 24B

10
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IIpuiaoxenne 3

YEPTEX 'ASOAHAJIM3ATOPA "BUHAP 21"

Pucynok 3

FASOAHANM3ATOP «BUHAR-20n

TV 4215001114250 58-2012

© © *"3"'

A R
é= | =§
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IIpunoxenne 4

MMPOTOKOJI OBMEHA
C T'A30AHAJIM3ATOPOM "BUHAP-2]1"
OCHOBHBIE KOMAH/IbI
Copepxanue
1. OO1mue NonoxKeHus
2. Komanst
3. Oo6meH ¢ mpudopom
4. dopmar nocsUIKN
5. CTpyKTypa KOMaH] 3aIIpOCOB
6. ®dopmMaT KOHLIEHTpaluu
7. HcxonHblii Kox
1. O0mue nos1oxKeHust

Ces13p mpubopa ocHoBeiBaeTca Ha mpoTtokoide MODBUS B ASCII pexxume. BHemHuit gaT4uK BXOISIIMKA B cHCcTeMy cOopa
JaHHBIX (B JaibHeimIeM «mpuOOp»), MOANEPKHUBAECT TPYIITy BEINMOTHACMBIX (QYHKIUH 00ecHeYnBaIONNX IIOJHOLEHHYIO CBS3b H
nepefady JaHHBIX B BeAylMe YCTPOWCTBAa MCIOIB3YIOLIME €ro Ul IOJMydeHHs JaHHbIX. Jlatuumk BKmouaercs B cerb MODBUS,
ucrojb3ytomeld THObl curHagoB RS485 mo nByXIpOBOJHONM WIIM YETHIPEXIIPOBOJHOM JIMHHH, B 3aBUCHMOCTH OT KOH(HIypaunuu
npubopa, NMpU 3TOM OH SBISETCS BEAOMBIM YCTPOMCTBOM M MOXET TOJBKO OTBEYaTh Ha 3alpochl, HO HE IepelaeT JaHHbIC
CaMOCTOSITENBHO.

2. Komanast

[Ipubop mMeeT Tpu OCHOBHBIC KOMAH/BI JJIsl B3AUMOACUCTBHS, MIPH TMPHEME KOTOPBIX OTCHUIAET JaHHBIE O CBOEM COCTOSHHUHU.
OTHU KOMaH[IbI CleyIoIue:

- TECTHPOBAHHE KaHaIa

- 3aIpOC JAHHBIX O BEILIECTBE

- 3aIPOC JTAHHBIX O KOHUEHTPAIMH

[anee Oyaer paccMOTpPEeH MPOTOKOJ 0OMeHa JaHHBIMU U (POPMAT MOCHUIKH.

3. O0MmeH ¢ mpudopom

OO0MeH ¢ mprOOPOM OpraHU3yeTCs MyTEM MOCHUIKH MOCIEI0BATEIbHOCTH KOMaHI.
1) Jnst Hawyana paboTHI ¢ IPUOOPOM HEOOXOIMMO HOCIAaTh KOMaH Ty «TeCTHPOBaHHE KaHala» €CIIH IPHOOp OTBETHI,
CYMTAETCS YTO NPHOOP ITOKITIOUEH U ¢ HUM MOKHO HAaUMHATH OOMEH JaHHBIMIUL.
2) Tlocwutaercst koMaH/a 3apoca JaHHBIX O BEIIECTBE ISl BCeX 8 KaHaIoB M3MepeHust HauuHas ¢ 0 1o 7, mpu 9ToM
CTPOMTCS TaOJIMIIA O BelleCTBaX NPHOOpa, KaKue KaHaJIbl BaJIU/HBI, KAKHE MyCTHI
3) Tlocbuiaercs 3ampoc KOHIEHTPALMHK VISl BCEX BAIUJHBIX M3MEPUTENIBHBIX KAHAJIOB B LIUKIIE.

4. DopMaT NOChLIKH

IMpn mepenmade wucmonb3ylorest cranmaptHeie ¢peiiMel MODBUS naumnaromuecss Ha cuMmBon jasoerouns ' (0x3a) m
3aKaHYMBAIOIIHECs Ha CHMBOJ BO3BpaTa KapeTKH W Hadana cTpokd “\r\n” (0xD,0xA). OcranbHbIe MONS COOTBETCTBYIOT CHElH(UKanuy
MODBUS c¢ otmnuuuem oxnoro nons KOMAHJIA, koropasi ecTh paclIdpeHue MoJisi JAHHBIX IS MOJIJIEPHKKH MHOMXKECTBA KOMaH].
3anpoc uMeeT Cleayrouuii popMar:

<> <AJIPEC> <®dYHKIUSA> <KOMAHA> <TAHHBIE> <CRC> <"\r\n">

B zampocax moxer meHsaThes Tombko AJIPEC ycrpoiictBa, KOMAHJA mis kaxmold BBHIOpaHHOW KOMaHIOBl HMEET
¢uxcupoBannoe 3Hauenue, JAHHDBIE s xomaH 3ampocoB JTaHHBIX MEHSIOTCS IPpH onpoce pasHbIx kaHaioB. [Tonme CRC conepkxur
nBa Gatita LRC (mpomonbHOH npoBepku H30bITOUHOCTH), oapobHee o pacyere LRC cM. Mcxoxnstit kon. KonTponsHas cymma.

5. CTpyKTypa KOMaH[ 3a1IpOCOB

Bce nanHBIE 3a1IpOCOB KOJUPYIOTCS B IIECTHAALATEPUYHOM meyataeMoil popme, To ecTh peodpaszyercs: OJuH OalT JaHHBIX B
nBa Gaiita mectHaguatepudnoi Gopmber 0x01 — 0x30,0x31, crapumii GaiT mpu 3TOM UAET mpexae muamuiero Oaiira. [TogpoOHee o
mpeoOpa3oBaHNM JaHHBIX B MIECTHAANATEPHUYHYIO GpopMy 1 oOpatHO cM. Mcxoansiit koa. [IpeoOpa3zoBanue.

CTpyKTypa KOMaHJ 3alIPOCOB CIEAYIOIIas:

5.1 TecrupoBanue kaHana
3anpoc BHINISUT cleaytonuM oopazom (Tadmuma 1)

Tabmuna 1. 3anmpoc TecTHPOBaHUS KaHala

12
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Hauano Anpec DyHKIUA Komanpna Jlannble LRC Konen
I:l IOI IOI I4I l1l IOI l1l ____* lCl Iol \r \n
0x3a 0x30 Ox30 0x34 0x31 0x30 0x31 0x43 0x30 OxD OxA

*- 3TO IOJIC AAHHBIX JUIS 3TOTO 3aIpOCa IyCTO
IMocne mpuHATHSA 3ampoca TaKOro BUAA, MPUOOP OTCHUIAET TOYHO TAKOH K€ MaKeT JaHHBIX B OTBET. 3/IeCh B KaUeCTBE ajpeca
ucnonb3yercst agpec 0, KOTOPBI pacro3HaeTcst IFOOBIMH MPUOOpaMH Ha JIMHHUH, €CIH IIPUOOPOB Ha IIMHE HECKOJIBKO HYXKHO ITOCHIIATH

KaXJOMy aJpec, COOTBETCTByIomMi mpubopy. Beck 3ampoc B TeKcTOBOM BHiE NpEICTaBlICH TaK (KaBBUKH HE BKIIOYEHBI):

“:004101CO\A\N”

52 ITosyuyeHue naHHBIX BELIECTBA

Tabnuua 2. 3ampoc JaHHBIX BEIECTBA

Hauvauno Anpec DyHKUUA Komanpa Jlannble LRC Konen
" '0' '0' '4' 1 '0' '6' - ‘B '9' \r' \n'
Ox3a  0x30 0x30 0x34 0x31 0x30 0x36 0x42 0x39 O0xD OxA
*- 3TO NOJIC JaHHBIX HMEET CIISYIOLIYIO CTPYKTYpPY:
Jlannbie
0 0
0x30 0x30

UTO COOTBETCTBYET CTPYKTYpE AAHHBIX:

struct get_data_cmd

{

char channel; // 3anpawvBaemMbIi KaHan BeLecTsa

b

Howmep xomanzp! 3aeck ucnons3yercs 6, ciaenyromee nocie KOMAH/IBI. ITone JAHHBIE conepxut HOMep onpanrBaeMoro
KaHaJla KOHLIEHTPAaLUHN UX MOXeT OBITh 10 8, IpH 3TOM HOMep KaHajia BbiOupaetcs kak 0-7. Kanax 0 — 0x00 — 0x30,0x30, Kanan 1 —
0x01 — 0x30,0x31 u T.11.

3anpoc B TEKCTOBOM BH/Ie TipecTasisiercs kak: “00410600B9”

IMocne mpuHsTHSL 3ampoca Mpubop OTChUTAET WH(OPMAIMIO O BEIIECTBE B BHJE OTBETA, KOTOPBIA BBITJSIAUT CIIEIYIOIHM
obpasom:

Tabnuma 3. OTBET JaHHBIX BEIlIECTBA

HauaJo Anpec DyHKUUSA Komanpga JlanHbie LRC Komnen
l:l lOl |O| l4l |1| lOl |6| ____* |Bl lFl l\rl l\nl
0Ox3a 0x30 O0x30 0x34 O0x31 0x30 O0x36 0x42 0x46 O0xD OxA

*- 3TO TOJIE JAHHBIX UMEET CJICYIOIIYIO CTPYKTYpY:

13
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Tabnuna 4. CTpyKkTypa JaHHBIX Ui OTBETA JIaHHBIX BEILECTBA

Jlanuble
IloJse Hms BemecTBa | EnHunbI ®opMaT KOHUEHTPALHUHU Bepnocts
JaHHBIX
Koun-Bo 3H. uudp | Mun. yncio
llupuna Teker | nepementas* | 2 Gaiita 2 Gaiita 2 baiita | 2 GaiTa
3Hau. “034E4F32” “00” “03” “01” “01”
1IEeCTH.
3Hay. OuHApH NO2 0 3 1 1

* HlepeMeHHasl JJIMHA, 03HAa4YaeT, YTO Iepes JaHHBIMU CTPOKU UMEHH HAET ofuH OaiiT (1Be hex mudpbl) JIMHBI CTPOKH, 32 HUM
uzaer N*2 Oaiit 1aHHBIX B hex cTpoukH, KoTopas npeodpasyercs nocie B N CHMBOJIOB CTPOKH.

OrtBeT BeIISLAUT clieaytouM oopaszom B Tekcre: “:FF4106034E4F320003010175\r\n”
YTO COOTBETCTBYET CTPYKTYPE JAAHHBIX, IOCIIE TIPEOOPA30BAHMS U3 IIECTHAIATEPUIHOTO KOJIA:

struct get_data_cmd_answer

{

char gas_name[]; // Vimsi BelecTBa KON-BO 3NEMEHTOB 3aHECEHO B NepBom bariTe
char units; // eguHnubl 3MepeHns

char digits; // konn4yecTBO 3Ha4YMMBbIX Lndp

char min_range; // MuHMManbeHbIN Npeaen (YMCno 3HaKoB Nocne 3ansdATown)

bool valid; // 3anucb BelecTBa BepHa

h

I'ne:
- TOJIe gas_name, S5TO BEIIECTBO IJIe HECKOJIBKO CHMBOJIOB OIPENEINISIOT MMs, B IEpBOM OailiTe 3ammcaHa JUIMHA
crpoku. KoanpoBka ucrons3yemast uist MpeAcTaBIeHNs cTpok - Windows-1251
- T0JI€ Units eJMHHUIBI U3MEPEHUS, MOXKET UMETh 3HAUCHHUS:
-0-Mr/M"3
- 1-ppm
-2-%
-3 -rpag

- moxte digits 03HaYaeT YKMCIIO 3HAYMMBIX IIM(p 0TOOpakaeMBIX IIPH BBIBOJIE, MOpoOHee cM. PopmaT KOHIEHTpAINN

- IoJIe min_range o3HaYaeT MHHUMAJIBHBIN ITpeieN 0ToOpaxeHus, noapodHee cM. DopmaT KOHIIEHTpaLH

- noste valid 03HaYaeT 4To 3amuch BEpHA M MOKHO HUCIIOJIH30BATh OCTAJIBHBIE MOJIS KaK yCTAHOBJICHHBIE

- 371ech Bce MOJIS UAYT APYT 32 Apyrom, Oe3 pa3phIBOB, BEIPABHUBAHUE CTPYKTYPHI B AMSATH HE MCIOJIB3YETCs U paBHO | OaiiTy.
OCHOBHBIMH SIBIISTIOTCS Ha3BaHNE BEIECTBA, €MHHIIBI N3MEPEHUS U (D1ar BaTHJHOCTH.

53 [TonydyeHnue KOHIEHTpPAIMH BEILIECTBA

Tabnuna 5. 3anmpoc JaHHBIX BEIIECTBA

Hauauno Anpec DyHKIUSA Komanpa Jdannble LRC Konen
n IOI IOI I4I l1 L} IOI lAl ____* lBl I5I l\rl I\nl
Ox3a 0x30 0x30 O0x34 O0x31 O0x30 Ox41 0x42 0x35 O0xD OxA

*- 3TO 1OJIC JaHHBIX HMEET CIISYIOLIYIO CTPYKTYpPY:

Jlannble
IOI IOI
0x30 0x30

UTO COOTBETCTBYET CTPYKTypE NAHHBIX:

struct get_conc_cmd

{
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char channel; // 3anpawvBaeMbIin KaHan BellecTBa

HOMep KaHajia BI;I6I/IpaeTC${ TaK K€ KakK IIPpU 3alpoCce NaHHBIX BEIICCTB. 3anp0c BBITJIAIUT CICAYIOUIUM 06pa30M B TCKCTC!:

“:00410A00B5\r\n”
IMocie npuHATHA 3anpoca NpUOOP OTCHUIAET MH(OPMALMIO O BELIECTBE B BHAE OTBETA, KOTOPBIH BBIMISIUT CIEAYIOIMM
obpazom:

Tabmuma 6. OTBET NaHHBIX KOHIIGHTPAIMU BEIecTBa

Hauauno Anpec DyHKUUSA Komanpa Jannbie LRC Konen
l:l IOI IOI l4l I1I IOI IAI ____* IBI l3l I\rl l\nl
Ox3a 0x31 0x30 0x31 0x34 O0x41 0x30 0x30 0x33 O0xD OxA

*- 3TO MOJIE JAHHBIX UMEET CIISIYIOIIYI0 CTPYKTYpY:
Tabmuma 7. CTpyKTypa JaHHBIX U OTBETa KOHLIEHTPALIUH BEIICCTBA

JlaHHbIe
oue KonuenTpauus Ipenen
3HaueHue BaauaHocth
llupuna rexer 8 Gait 2 Gaiita 2 Gaiita
3uay. “00008C3B” “01” “00”
IllecTH.
3nay. OuHApH 0x8C3B 1 0

(0.004272)

Yro COOTBETCTBYCT CTPYKTYPEC AaHHBIX, I1OCJIE HpeO6pa30BaHI/ISI 13 MECTHAAUATCPUIHOI'O Koda:

struct get_conc_cmd_answer

{

float conc; // KOHUEHTpauusa BellecTBa
bool valid; // koHUeHTpauns BanugHa

char limit; // npeBbIlWeHHbIV Npeaen

Ine:
- TIoJ1e CONC OnpeeNsieT 3HaueHNue KOHIIEHTPAIMH BELECTBA;

- moxte valid 03HAa4acT, 4TO KOHICHTpAalls BEPHA U MOKHO HUCIIOJIb30BaTh €€ 3HAUYCHUE B I10JIE CONC;

- moJte limit onpenernsier Texymumii npeBbITIEHHBII TIPEIET KOHIIEHTPALIMH.

6. @opMaT KOHIEHTPALUH

KonnyecTBo 3HauMMbIX LU(pP, 03HAYAET TOYHOCTh MPEJACTABICHUs, KOIMYIECTBO HCIOIb3YeMBIX LHU(P B MpeACTaBICHUU
KOHI[EHTPAIUH, TAKKe 3TO KOJI-BO IU(pP HE PaBHBIX HYJIIO, HAIIPUMEP:

1.234 — 4 (3HaUNMBIX YUCTIA)

0.123 —3

0.012—2

0.001 —1

12.345 —5

0—0

123.45 —5

123 —3

HroxHuii npenen orpaHuduBaeT 0TOOpakeHNe YHCEN, 3TO HIDKHSS TpaHHIa, udpa HIDKE 3TOTO Ipeena He 0ToOpaxKaeTcs.
Uncno, o3Havaromiee HIDKHUH Hpe/es, 3TO Mops oK mudps! Huke 0.

TIpenen 3, coorBercTByeT 3HaueHMI0 HikHero npepena 0.001 wm 10°(-3) npu ToM, A7t 3TOTO Npesena, yucna OymayT
0TOOpa)aThes Tak.
OTto0pakeHne 3HaUMMBbIX YUCEJl HAUMHAETCS ¢ UHULIBI M YHCJIa YMEHBIIAIOTCS Ha MOPSIIOK

1

0.1
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0.01
0.001
0.000
HIDKE 3TOro nopsinka sceraa Oyznet Beiogurces 0.000
QHAJIOTUYHO JUISl 2 3HAYHUMBIX YHCEI
120
12
1.2
0.12
0.012
0.001
0.000
TaKUM 00pa3oM, HIDKHUH MPeJies 3TO OrpaHHYUTeNb hopMara o0 MUHUMAJIbHOMY 3HAYCHHUIO, HUYKE KOTOPOTo L(pPBI HE 0TOOpaKaroTCs

7. Hcxoanblii Ko

7.1 TlpeobGpa3zoBaHue

KoHBepTHpOBaHHE B MIECCTHA/IIATCPHYHBII BHJ U 00PATHO.

KonBepruposaHue HACT OOBIYHBIM CIIOCOOOM, HOPSAOK CIIEI0BAHKS 0AfTOB HAYMHACTCS ¢ MIIAIIETO K CTapiiuM. ByKBbI
HCIIONB3YIOTCS B BEPXHEM PETUCTPE.

[Ipumep:

UYucio 0x3F npeobpa3syercs B 1Ba Oaitra 0x33 1 0x46, KOTOpBIE U MIEPENAIOTCS B TAKOH IOCIIEIOBATEIBHOCTH «3F»
UYucno 0x1AF5 npeobpasyercst B 0x46, 0x35, 0x31, 0x41, a nepenarorcs B mopt kak «F51A» B TekcToBOM BHzIE
OOpaTHOE KOHBEPTUPOBAHHUE B JICCSITUYHBIN BHI BOCCTAHABIMBACT JJAHHBIEC B HCXOIHOM BUJIE.

«3F» -> 0x3F.

«F51A» -> 0x1AF5

Jl71s1 3amakoBKY B peoOpa3oBaHus CTPYKTYp CHavajIa mpeoOpa3yloT JaHHBIE B OalTHI 3aTeM, KaXKIbIi OaiiT mpeobpasyercs B
COOTBETCTBYIONIEE 3HAYCHHUE heX, 3T0 OTHOCUTCS M K 3HAUCHUSIM CTPOK, KOTOPBIE UCTIONB3YIOT KOOUPOBKY Winl251, u unciam ¢
IJTABAIONICH TOYKOW, 3HAYCHUSIMHU KOTOPBIX sABIsieTcs 4 O0aiiTa qaHHbIX 32 OGutHOro yncna float.

HCXOZ[HLIﬁ TCKCT KOHBEPTHUPOBAaHUS U3JIOKEH HUKE!

const BYTE hexsymbs[16]={'0","1",'2",'3",'4",'5",'6",'7",'8",'9",'A",'B",'C",'D",'E",'F"}; // maccvB ons KoHBEpPTUPOBAHWUS Yncen

B CMMBOIbI

BYTE hex2symb(BYTE h) // koHBepTMPYeT OAVH LUEeCTHAAUaTUPUYHbIA CUMBON B OObIYHLIA GaliT, obpaTHoe 4TO
genaetcs B Tabnuue
{
if (h>=0x61) h-=0x57; else
if (h>=0x41) h-=0x37; else
h-=0x30;
return h;

}

inline BYTE lobyte(WORD a) {return a & OxFF;} //nony4eHune HmxHero 6avita cnosa
inline BYTE hibyte(WORD a) {return a>>8 & OxFF;} // BepxHun 6ant cnosa

inline WORD loword(DWORD a) {return a & OxFFFF;} // HmxHee cnoso

inline WORD hiword(DWORD a) {return a>>16 & OxFFFF;} // BepxHee cnoso

inline BYTE loquat(BYTE a) {return a&0xF;} // HmxHsa TeTpapa

inline BYTE hiquat(BYTE a) {return a >> 4;} // BepxHssi TeTpaga

inline BYTE makebyte(BYTE log,BYTE hiq)

{return log|hig<<4;} // cospgaeT 6GanT 13 gByx TeTPan

inline WORD makeword(BYTE low,BYTE high)
{return static_cast<WORD>(high)<<8 | low;} // cosgaeT cnoso u3 asyx 6ant
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inline DWORD makedword(WORD low,WORD high)

{return static_cast<DWORD>(high)<<16 | low;} // cosagaeT ABOiHOE CNOBO U3 [iBYyX CIOB

/I kKoHBEpPTMPOBaHME N3 AecaTMYHoro baiiTa B LWecTHaauaTupMYHoe CroBo
WORD dec2hex_b(BYTE a)

{
BYTE low=loquat(a);
BYTE high=hiquat(a);

return makeword(impl::hexsymbs[high],impl::hexsymbs[low]);

}

// KOHBEPTMPOBAHWE LIECTHAALATUPUYHOIO CrOBa B AECATUYHBIV GaiiT
BYTE hex2dec_b(WORD h)

{

BYTE low=impl::hex2symb(lobyte(h));
BYTE high=impl::hex2symb(hibyte(h));
return makebyte(high,low);

}

// 10 -> 16 WORD

DWORD dec2hex_w(WORD a)
{

BYTE I=lobyte(a);

BYTE h=hibyte(a);

return makedword(dec2hex_b(l),dec2hex_b(h));
}

/16 -> 10 WORD

WORD hex2dec_w(DWORD h)
{

WORD lo=loword(h);

WORD hi=hiword(h);

BYTE low=hex2dec_b(lo);
BYTE high=hex2dec_b(hi);

return makeword(low,high);

}

/10 -> 16 DWORD

void dec2hex_d(DWORD a,DWORD &low,DWORD &high)
{

low=dec2hex_w(loword(a));
high=dec2hex_w(hiword(a));
}

/16 -> 10 DWORD
DWORD hex2dec_d(DWORD |,DWORD h)
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{
WORD lo=hex2dec_w(l);

WORD hi=hex2dec_w(h);

return makedword(lo,hi);

}

/1 10 -> 16 float

void dec2hex_f(float a,DWORD &low,DWORD &high)
{

DWORD d=*reinterpret_cast<DWORD *>(&a);
dec2hex_d(d,low,high);

}

/1 16 -> 10 float
float hex2dec_f(DWORD I,DWORD h)

{
DWORD d=hex2dec_d(l,h);
return *reinterpret_cast<float *>(&d);

}

7.2 Pacyer npononsHOi npoBepku n3deirogHoct LRC

Jlns pacyera KOHTPOJILHOM CyMMbI 00paTHTeCh K crienudpukanud modbus, KoJ OCHOBaHHBIH Ha 3TOM AJITOPUTME MPUBEACH
HIDKE:

bool is_hex_symb( BYTE h ) // noka3biBaeT 4uTo cumBon hex

{
return ( h >=0x61 && h <=67) ||
(h>=0x41 && h <= 0x67) ||
(h>=0x30 && h <= 0x39 );
}

/| paboTaeT Hag hex nocnegoBaTENbHOCTBIO
template <class Iter>
BYTE CalcLRC( Iter begin, Iter end )
{
BYTE Irc = 0;
for (; begin != end; ++begin )
{
BYTE b1 = *begin; // nony4eHne nepsoro 6ariTa
if (lis_hex_symb( b1) ) continue; // ecnn He hex nponyck
if (++begin == end ) break; // ecnu koHeL BbIXxoa
BYTE b2 = *begin; // nonyyeHne cnegyoLiero 6arita
if (lis_hex_symb( b2 ) ) continue; // ecnn He hex nponyck
WORD hex = makeword( b1, b2 ); // cosgaHune cnoea hex
BYTE dec = convert::hex2dec_b( hex ); // nony4yeHvne 6uHapHoro npeacTaBneHnst

Irc A= dec; // ncknoyaroLee nnm ¢ HakonneHnem
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Irc = ~Irc; // nHBepcus
Irc++; /| nHkpemeHT

return Irc; // BbiBO,

/l LRC Hapg 6uHapHbIMM faHHbIMK
BYTE CalcLRC_b(unsigned char *begin,int size )

{
BYTE Irc = 0;
while (size--) // ansa Bcero maccvea
{
Irc A= *begin++; // nckNoyatoLLiee Unu ¢ HakoNNeHNemM
}

Irc = ~Irc; // nHBepcusa
Irc++; // N(HKpeMeHT

return Irc; // BbIBO,

}
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MNPUJIOYKEHME 5
ITEPEUYEHD BEHIECTB, U3BMEPSAEMBbIX T'A30AHAJIN3ATOPOM «BHUHAP»
Taoauua 3
HaunmenoBanue XuMH4YecKas JInama3oH u3smMepeHuit
BellleCcTBa opmyua MaccoBasi KOHIIEHTPAIHs, MI/M o0bemMHas nouns, %

AMMUAK NH, or 0,1 1o 10 (MUHHUMANBHbIH)

ot 0,1 70 1000 (MakcUMaJIbHBIH)
Bomopon H, ot 0,1 10 4,0
I'ekcadropus cepbl SF¢ ot 100 go 10000
Jlnokenn a3ora NO, ot 0,1 10 10 (MHHMMATLHBIN)

ot 0,1 1o 200 (MaxcUMabHBIH)
JIHOKCHL Cepbl SO, ot 0,25 10 20 (MUHUMAaNbHBIH)

ot 0,25 no 500 (MakcUMaJIbHBIHN)
Kucnopox 0, ot 1 1o 100
Mepxkanrtan RSH ot 0,01 1m0 50
O30H (O} ot 0,02 10 0,5
Oxcun a3ota NO ot 0,2 10 20 (MMHUMAJIBHBIN)

ot 0,2 no 1000 (MakcUMaIbHBIHN)
Oxcuj dTHIIeHA C,H,O ot 0,1 1o 200
CepoBoopoa H,S ot 0,02 10 20 (MHHUMAaNbHBIH)

ot 0,02 o 500 (MakcHMaJIbHBI)
CuHMIIBHASL KHCJIOTa HCN ot 0,1 o 3,0
OKeuy yriieposa CO ot 0,1 1o 200 (MUHUMAaITBHBIH)

ot 0,1 1o 2000 (MakCHMaJIBHBI)
JIMOKCH yTiIepoaa CO, ot 0,1 1o 5,0 (MPHMUMANTBHBI)

ot 0,1 no 100 (MakCHMaJTLHBIH)

dopmanbaeruy H,CO ot 0,1 10 2,0
DTOpoBOIOPOL HF or 0,4 10 5,0
XmamoH CHCIF, ot 100 mo 350
Xiop Cl, or 0,1 mo 10
XJIOpHUCTHI BOJOPOT HCl ot 0,2 mo 20
DTaHon C,Hs;OH ot 40 mo 2000

T"oproune razol

Obmee conepxanne roprodnx razos (mo CHy

ot 0,01 1o 50 % HKIIPY

i CgH )

Benson Ce¢Hsg ot 0,01 mo 100

Byran C,Hjp or 0,1 10 0,7
T'excan CeHia or 0,1 10 0,5
Meran CH,4 or 0,1 1o 2,2
[Iponan C;H;g ot 0,1 1o 0,85
DTunex C,Hy ot 0,1 no 1,15
[Ipumeuanue:

1)

3Hauenue HKIIP nns onpenensembix komnonenTos no I'OCT P 51330.19-99.
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