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Pyxosoocmeo no sxcnayamayuu BCU bunap

1 BBEJAEHHUE

Hacrosmee pykoBOACTBO IO 3KCIUTyaTallMd COAEPKUT TEXHUYECKOE ONMMCAHWUE, HHCTPYKLHUIO 110
9KCIUTyaTalluy, TEXHUYECKUE XapaKTEpUCTUKU M APYTUE CBEACHUSA, HEOOXOAMMBIE JUIsl IPAaBUIBHOU
9KCIUTyaTalluy, TPAaHCIIOPTUPOBKH, XPAHEHUSI U TEXHUYECKOTo o0ciyxuBaHus bioka coopa u 06paboTku
nnpopmauuu «bunap» nanee BCU "bunap".

B TekcTe nmpuHATH crieayroe 0003HaAUCHHUSL:

[TYD — mpaBuna ycTpoicTBa 3JIEKTPOYCTAHOBOK;

[1TD — npaBuiia TEXHUUECKOM IKCIUTyaTalliH 3IEKTPOYCTaHOBOK OTpeOUTENEiH;

[ITh — mpaBuna TeXHUKU OE30MACHOCTH MPHU HKCILTyaTaIlUHU JIEKTPOYCTAaHOBOK OTpeOuTENeH

II9BM — nepcoHalibHas 2JIEKTPOHHO-BBIUMCIIUTEIbHAS MAILINHA;

HKIIP — HM>KHMI KOHIEHTPALMOHHBIN IIPEIeIl PACIPOCTPAHEHUS IUIAMEHH;

III'C — noBepouHas razoBasi CMECb;

BOT — B3pbIBOONIaCHBIE U TOKCUYHBIE T'a3bl U HaphbI;

PO — pykoBOZACTBO 1O 3KCIUTyaTalUH.

BCH — Biok cbopa u 00paboTku nHPOpMauu

2 TEXHUYECKOE OIIUCAHUE
2.1 HA3ZHAYEHHME

Hacrosimee Haznauenue pacnpocrpansercs Ha bBCU "bunap". Jlanubiil npubop npeaHa3HavyeH 1is
00pabOTKM U OTOOpPAKEHUSI CUTHAJIOB MPUHATHIX OT CTAllMOHAPHBIX ra3oaHanu3aTopoB cepuu "bunap",
uMermux 1udpoBoi Bbixoa 1o uHTepdeiicy RS 485 w BbIIauMm HCIOMHUTENIBHBIX CUTHAIOB (TIpH
MIPEBBIIICHNH OMACHOTO YPOBHSI KOHLIEHTPAIMHM) B CHCTEMBbl aBTOMAaTHKU KOHTPOJHPYEMOTO OOBEKTA.
[TonyueHHble M3MepeHUsl SBJSIOTCS JOCTOBEPHON MHGpOpMaluel 0 TeKylleM KaueCTBEHHOM COCTOSIHUH
aTMOC(EepHOro BO3/1yXa, MOBOAOM JUIS ONEPATUBHOTO OMOBEINEHUS 00 OMACHBIX YPOBHSX 3arps3HEHUS
BO3[yXa B pe3yjbTaTe MPOU3BOJCTBEHHO-XO3SUCTBEHHOW JESITEIbHOCTH, MPHUPOAHBIX KaTaKIH3MOB,
MO’KapOB, TEXHOTEHHBIX aBapHii, TEPPOPUCTHUUYECKUX AKTOB U JPYTHX MOAOOHBIX sIBICHHWH. JlaHHBIC
W3MEpPEHUN OTpaKaloT KOHIIEHTPAI[MI0 Ta30B B TEXHOJOTMYECKHMX Ipolieccax Ha oOBEeKTax
MIPOU3BOJAIINX, SKCIUTYaTUPYIOIIMX WIN CKIAAUPYIOIINUX Ta3bl.

Ilpumeuanue. B CBSI3U C TOCTOSHHBIM YCOBEPIIEHCTBOBAHUEM IPUOOPOB TEKCT OMHCAHUA,
PUCYHKH U CXEMBI MOTYT OTJINYAThCSI OT BBIIIOJIHEHHOM KOHCTpYyKIMK ["a30ananuzaropa.

2.2 KOHCTPYKIUSA BCH "Bbunap"

KoncrpykruBno BCH"bunap" BeInoiiHEeH Ha OCHOBE OJI0YHO-MOJYJIBHOTO MPUHIMIIA TOCTPOEHUS
C IPUMEHEHUEM COBPEMEHHOH 3JIEKTPOHHOH 0a3bl ¢ y4ETOM BO3MOXKHOCTH B3anMo3ameHsemoctu. bCU
"Bunap" npou3BOAUTCS B TPEX UCIIOTHEHUSX:
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2.2.1 HcnosaHenue 1- HaCTeHHbI MOHO0JIOK CO BCTPOEHHBIM peJie.
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Pucynok Nel Hacrennsiit MoH0O10k BCHU" Bunap"

2.2.1.1 Komnunexkranusa BCHU "bunap' B ucnonxenne 1

a) Moayns ¢ KK nucneem
0) AC/DC mpeobpazoBarens ( 1 mpeoOpa3oBaHus IepeMeHHOTo Toka 220B B MOCTOSHHBINA TOK

24B)
B) ['pynmna BcTpoeHHBIX pejie (pesie HEMCIPAaBHOCTh U Pelie Iopora).

K Baoky coopa n 00padoTku uHGopManum B HcnoJTHeHHe 1 MOKHO MOAKIKYHUTH 10 8-Mu
OJHOKAHAJBbHBIX CTAIIHOHAPHBIX IrA30aHAJIN3aTOPOB.

2.2.2 HcnosHeHue 2 - MOAYJIbHOE UCIIOJHEHHE B 3JIEKTPOMOHTAKHOM IKady.
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Pucynok Ne2 MoayabHOe HCIIOJTHEHHE B JJICKTPOMOHTAKHOM IIKady




Pykosoocmeo no skcnayamayuu BCH bunap

==

: 2] 3#
[T J’.‘ [T ﬁ? [~ 1T.1 H
Makaaaun damyusoh N 1-8 [okzaanim Oomaukod K 9-10 [lokazarum Jomsukod N1-18

| s 'K
Miin 1 | Dameun 1-8 L L fubi 3 {amsuey 1498 §

Tome 1 3 U T Thgza ? e

| 1 | f"\ LJ_/L?\ 1

H
7
7
i

Sy
=] |
£
o=

==

N N N
.| |- |~ ry o f| = | il i @ 719 18 i Il-v 1" 1" .
L F Y R A L S B R L (Y L PR RRRP PR R o g (5
IR

-

(P H

Pucynok Ne3 Cxema Me:K0J10YHBIX COeIMHEHM I




Pyxosoocmeo no sxcnayamayuu BCU bunap

Pl/IcyHOK Neq4 Cxema JJIECKTPHYECCKasA coeTUHeHUu M PAAOB 32 KUMOB

2.2.2.1 Kommiaekranusi BCHU "bunap' B ncnosinenue 2

a) Moayns ¢ KK nucnieeM (B 3aBUCHMOCTH OT 3aKa3a MOKET YCTaHABIMBAThCS OT 1 10 32 momyneit).
0) AC/DC npeobpazoBateins ( s mpeodpazoBaHus nepeMeHHoro Toka 220B B mocTostHHBIN TOK 24B.
B) ['pymnma BcTpoeHHBIX perie

r) KiteMMHUK JUTsI TOAKITFOUEHUS Ta30aHATN3aTOPOB M BHEIITHUX YCTPOMCTB

1) DIEKTPOMOHTAXKHBIHN IIKad
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2.2.3 MHcnosHenue 3 - MOAY/IbHOE HCIIOJHEHHE B JJIEKTPOMOHTAKHOM IIKady €O CTeNEeHbIO
B3pbiBo3amuThl [Ex ib] 1IB

Bnok c6opa 1 o6paboTkn uHpopMaumm 31
“BHAHAP" 3
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Pucynok Ne7 Cxema anekTpuueckas
2.2.3.1 Kommiaekrauusi bBCHU "bunap" B ucnosinenue 3

a) Monyns ¢ KK aucmiieem (B 3aBUCMMOCTH OT 3aKa3a MOXET ycTaHaBiauBatbes oT 1 1o 4 moayneit. K
Ka)KJIOMY MOJIYJIIO MOAKIIIOUAETCs 10 8 ra30aHaIn3aTopoB).
0) AC/DC npeobpazoBatens ( ams mpeodpazoBaHus nepeMeHHoro Toka 220B B mocTostHHBIN TOK 24B.
B) UckpobesomnacHsrit 6110k nutanust bU-UIT -24
r) ['pymnmna BcTpoeHHBIX pene
1) KiieMMHUK J1s1 TOAKITIOUEHHUS Ta30aHAIN3aTOPOB U BHEITHUX YCTPOICTB
€) DIeKTPOMOHTAKHBIHN IIKag

BCH u3rotoBieH B CTallMOHAPHOM HMCIOJHEHUU W MpeAHA3HA4YEH IJIs1 HEMPEPHIBHOM WHIMKAIIMU
JaHHBIX O 3HAYCHWH KOHIEHTPALMHA OMACHBIX W TOPIYHMX Ta30B B arMocdepe MPOMBIINIICHHBIX
MPEeANpUATHI 00bEKTOB, OCTYHAIOIIMX OT JAaTYUKOB. B cilydyae MOCTYIUIEHHs] CUTHAJIOB OT JaTYUKOB O
MIPEBBIIICHUH 33JaHHBIX MMOPOTOB KOHILIEHTPAIMH KOHTpOJHpyeMbIx razoB, BCHU"bunap" obecneunBaer
ABTOMATUYECKOE  BKJIIOUECHUE/BBIKIIOUEHWE BHEIIHUX  HCIOJIHHUTEIbHBIX  yCTPOMCTB, Hampumep
BKJIIOUEHUE BEHTWIALMM, OTKIIOUEHHE NOJAa4M Ta3a, 1ojadya CUrHajla IEepCOHaIy Ha 3BAaKyalMio U T 1.
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gyepe3 BcTpoeHHoe perne tuna "Cyxwue koHTakThl'. BCH mMeeT BO3MOXKHOCTH BbIIauu MH(pOpManuu Ha
BHEIIHUM KOMITBIOTEP WJIN BHEMIHUNA KOHTposuiep 1o RS 232 unm RS 485.

2.3 TEXHUYECKHUE XAPAKTEPUCTUKH

OcHoBHble TexHUUeckue xapakrepuctuku bCU «bunap» npusenensl B Tabnuue 1.

TABJINIIA 1
|HaumenoBaune napamerpa, eqnunua usmepenus | 3HaueHue | Mpumeuanue |
Temmneparypa okpysxaromeii cpenpl, °C 0 o +40
OTtHocuTeNnbHAsT BIAXHOCTh BO3AyXa 10 (mpu
t=25°C), % 93
ATMOcC(epHOe TaBIeHUE, MM. PT. CT. 650 - 800
Hanpspkenne snextponuranus Onoka cOopa o
o0paboTku uHpopmaiuu, B 220
OT CETH NMEPEMEHHOT0 TOKa YaCTOTOH, 11 (+22/-33)
brok cb6opa u 06paboTku HHPOPMAITUN UMEET
MapKHPOBKY B3PBIBO3AIIUTHI [Ex ib] 1IB
DneKTpuuecKre UCKpoOe30macHbIe MapaMeTphl:
MaKCUMaJIbHOE BbIXoAHOE HanpsikeHue Uo: 248 B
MaKCUMAaJILHBII BBIXOIHOM TOK [O: 60 MA
MakcuMasbHas BHEHHss EMKOCTh Co: 86 HO
MaKCHMaJbHasl BHEIIHSSI HHAYKTUBHOCTB LO: 1.0 M['H
Uucno pene il yHOpaBlICeHUS  BHEUIHEH
anmapatypoil Mo KaXIOMY aHAIU3HPYyEMOMY
BEIIECTBY 1-3
KoMMyTannoHHble napaMeTpsl pejie TUIA «CyXHe =24B
KOHTaKThI»: Min 5 mA
Homunanbhbiil 4 A
Tun unrepdeiica c [I9BM RS-485 RS-232, USB
(mo 3akazy)

MakcuManbHOE KOJIMYECTBO Tra30aHAIN3aTOPOB
noaxiouaeMelx Kk bCH "bunap" (ucn 1) 1-8
BCH "bunap" (ucn 2) 1-256
BCH "bunap" (ucn 3 1-32

MaxkcuManbHas JUIMHA COEIUHUTEIBHBIX
ka6eneit or BCU no mociensero naTynka B KaHail
C BOJIHOBBIM comnpoTtusieHuem 120 Om 1200 m
3amepxka cpabaThIlBaHUS 3BYKOBOHW W CBETOBOM
CHUTHAJIU3AIUHU, ¢ He Oosee 3
["abaputHbIE pa3mMepsl:
Omoxk  cOopa  oTOOpakeHUST U  TepeAadu
nHpopmanuu, MM, He OoJiee 326x256x130
Macca:
0ok  cOopa  OTOOpakeHHWsI H  TepeAadu
uHopManuu, Kr, He bosee 2,5
Crenenb 3anutel BCU "bunap" IP65
Cpok rapaHTHuH, MecC. 12
[apanTHitHBIi CPOK XpaHEHUS, MECSIICB 6 CO JTHS IPUEMKH

OTK

Cpennsisi HapaOOTKa Ha OTKa3, YaCOB HE MEHEE 15000
Cpox cinyx061 BCU "bunap", ner He MeHee 10
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24 MNPUHLMUITI PABOTHI BCH "BUHAP"

lNazoanamuzatop coenunsercs ¢ BCHU ¢ momouipro kalenast ¢ ABYMsS BHUTBIMH IapaMu,
MpeIHa3HaYeHHBIX I Tepefadd NaHHBIX 1o uHTepdeiicy RS485 u  ang ocymiecTBieHuss TUTaHUS
npubopos +/-24B. TIpoBoaa B TMHUU MUTAHUS MOTYT OBITH JIFOOBIMHU, UIMEIOIIUMH JIOCTATOYHOE CEYCHUE
JUISL TUTaHUS 1aTYMKOB, oakimoueHHbIX K BCU. [lanee kabenp U3 ABYX MEPEUMCICHHBIX Map UMEHYETCs
«CucremHnas muHa». COOp JaHHBIX MPOU3BOIUTCS MyTEM aIpecHOTO omnpoca AaTunkoB ot BCU.

[Tocne ycTaHOBKM ra30aHaIn3aToOpa B TOUKE KOHTPOJIS IPOU3BOIATCS CIEAYIOIINE JCHCTBUS:

- MOJIKITIOYUTH COEAMHUTENBHBIN Kabelb K ra3oaHaln3aTopy U 070Ky cOopa 0TOOpakeHus U
nepenaaun uapopmanuu (Cwm. I[Ipunoxenne 1);

- TOAKJIIOUNTh COeIMHUTEIbHBIN Ka0eab kK [IDBM nnu ACYTII,

- IOJIKJIFOYUTDH BHEIIIHUE YCTPOMCTBA K Pelie TUIA «CyXue KOHTakTeDy (CM. [Tpunoxenue 2);

- BitounTh [I19BM 1 3amyctuts nporpamMmy «Nviewer.

- BrounTh bCU "bunap" B ceth 220 BOJIBT.

[Iporpamma  «Nviewer» BXOAUT B KOMIUIEKT TOCTaBKM Tra3oaHanu3atopa «bunapy, Tak xe
JIOTIOJTHUTENBHO MO COTJIACOBAHUIO € 3aKa3YMKOM ITOCTABIISIFOTCS IPOTrPaMMBL:

- MasterOpc (mporpamma mpeaHa3zHa4deHbl 11 cOOpa MaHHBIX OT razoaHann3aTtopoB «buHap» u
npenoctasieHus ux OPC-xnneHTaMm (HanmpuMep, NpOMBINUIEHHBIM KoHTposepaM, SCADA-cucremam).
JIro60it OPC-knueHT MOKeT 0OMEHHBATHCS JAaHHBIMU TIOJYYCHHBIX OT razoaHanu3aropa «bunap-2J1».

VYcranoBka mporpamMMmbl «nviewer setup» mpousBoautcs ¢ CD nmucka, 3amyCKOM TIPOTPaMMBI
setup.exe. YcranoBouHbIi CD BXOAUT B KOMILJIEKT IOCTaBKH ra30aHalIn3aTopa.

3anmyck mporpaMMbl «Nviewer» MpPOU3BOJUTCS IyTeM HaXaTHsi MKOHKM Ha paboyeMm croiie
MEPCOHAIIBHOTO KOMIIBIOTEPA.

E
Nviewer.Ink

Brenrnnit Bunx nporpamMmMel «NViewer» nipu BeIOOpe 3akiaaku Jlucreit
Pucynok 1.
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Bremnnii Bux nporpammsl «NViewery npu BeIOope 3aKianaku M3mepenus
Pucynok 2.
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vl (@ @@ 2 C 7| Brodcon. | @ Emepa | s |[&5 Bunap2n e transcend .| 51 goner...| | G| B VDO @ B 1552

Bri6op COM nopra, K
KOTOPOMY HOJKIIIOYEH
ra30aHaIN3aToD

Dakin  Marows

RETE
e N

Hucnnei | WanepeHua |

Mp

oM x ﬁl

Tun nputopa: passequiien
Mputop: HeuseecTen
Homep:  Hewseecten

Pexum:

BewecTBO | KOHLLeHTpaLLM5|| Egn. usm ‘ Moporn ‘

CocToRHHe: pasbedHen

ofimer ¢ nprbopom: |
By | @ @@ @0 7| Bmeion. | Gibuwan | 5w |/ Bunap2n — Tanscend .| B poxmer . | | @] B OO @B 85 1252
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BxitoueHue u BbIKIIIOYEHUE
MIPOrpamMMbl

CoxpaHeHHe pe3ysbTaToB
U3MEPEHUs
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[Tpu nipeBbIIEHNH yCTaHOBIEHHOTO IOPOTa 3HAYEHHUST KOHIIEHTPAIMH BHICBEUMBAIOTCS 3HAYKH:
- * (mpemyrnipe IUTEIbHBIN);

- ** (curHaJIBHBIN);

- *#* (aBapuNHBI);

B wMenwo mnporpammbr «@aitn» pnanee B «HacTpolikax» HaxoOATCS BapHUaHTBl COXPaHECHMS
pe3yJIbTaTOB H3MEPEHHSI yCTAHOBHB TAJIOUKH HAPOTUB BHIOPAaHHON (YHKIINH.

Ll
warin | Mowouws
Hopei
v OTepeme
CoxparTe i
O Coxparms ca... COM1 - EI
Hacpotick Tun npufiopa: pasbenuHeH
B EBeoa

Mpubop: newsoecTen
Homep:  newssecten

Pexum:

BeuwecTteo | KoHueHTpauusa Ea. nsm \I'Ioporu

CocrogHie; pasbeadtien

ofmen ¢ npubiopor: |
Ay (@ @@ @0 | Broscon. | Bukanan | Csenn |[&5 Bunap2n = wranscend .. | @) goryner..| | @) B DO @D 1259

—
Darn  Momowe
o |
Luieneit | Warreperian |

Mpusap:

Tun npuGopa; pasbeaunen
Mpubop: HewssecTen
Homep: Heussecten

Pexun:

i/

| deracorparenme |
Bewecteo | Koni

¥ Zaryerats npu crapre Windows

W Moaccesmarcanoncrapre k: [COMT =

OK. Ormena

Cocromtme! pasbeartien

ofmen ¢ npuGapon: |
Byl (@ S@ 20 *| B, | @ emep O | @ burapa] o manece.. | 8] g |[Facrpo- | @l [T @F R 1050
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darin  Momowe

_(®(x]
Duennei i Wamepenin | e

coMT x| o

Tun npuGopa: passeaunen

Mpubop: newsoecTen

Homep:  newssecten

Pexurc

CrE—

=lolx]

AETORORPAHEHUS |
| Bewecteo KoH1 -

CorpaHATE AaHHEIE 3BTOMETHYECKH

~ Oanee

Corpanams kaxasie: |3 )

Bnanky | \Documents snd Setings\AnecanapiPat J
oK Oriiewa
CocTonHHS! PE3BEAMHEH ofmen ¢ npubiopor: |
vl | @@ @20 *| B co...| i Bumap2| Cisetp | (G Buwap-21] <= Transce... | B gokyre... | [ Hactpo.. | B [e @02 @BHs 135

2.5 KOMIIVIEKTHOCTD

B xommiext nocraBku bBCU «bunap»Bxonur:

bnok c6opa unpopmannu «bunap»— 1 3k3.
PykoBozcTBO 10 3KCIUTyaTaluu - 1 9K3.
[Tacopt - 1 3Kk3.

2.6 MAPKHUPOBKA U IINIOMBUPOBAHUE

2.6.1 MapkupoBka Ha ynakoBo4HOH kopoOke cootBercTByeT I'OCT 14192-96 u comepxut

OCHOBHBIC, JOTIOJHUTEIbHBIE W HWH(POPMAIIMOHHBIC HAIMWCH, a TaKKe MaHUMYJAIMOHHBIC 3HAKU:
«OCTOPOXHO», «XPYIIKOE», «cbBOUTCS CBIPOCTI».

2.7 PEKOMEHIYEMBIE MOHTAXHBIE IPUHAVIEZKHOCTHU
Taoanma 2
No HaumenoBanue
1 Kabens nuranus 220 / 24 B 3x2,5 (mapka BB ur- LS)
2 Kabens ais komMmyTaruu pene "cyxue KOHTakThl' kabenb 3-1,5 mapka BB ur LS
2.8 YIIAKOBKA

BbCH «buHap» B KOMIUIEKTE MOCTaBKH (CM. M. 2.5) yIakoBaH B KOPOOKY.

YnakoBKa HCKITIOYAET BO3MOXHOCTh TIEPEMEIICHUS 000PY TI0BaHUS BHYTPH KOPOOKH.
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2.9 TPAHCIIOPTUPOBAHHUE

BCH «bunap» B ynakoBKe M3rOTOBUTEIS MOXKET TPAHCIHOPTUPOBATHCS BCEMHU BUIAMU KPBITOTO
TpaHCIIOpPTa U B OTAIUIMBa€MbIX TIE€PMETHU3MPOBAHHBIX OTcEeKax camosera. Bo BpeMs mnorpy3odHo-
pa3rpy3o4Hbix pabor u TpaHcrnopTHpoBku BCU «bunap» He AomKeH NoOABeprarbCs ynapam Hu
BO3/IEHCTBUIO aTMOC(HEPHBIX OCATKOB.

2.10 ITPABUJIA XPAHEHUSA

BCH «bunHap» AOKEH XpAaHUTHCS B YMAaKOBAaHHOM BHUJE B OTAIJIMBAEMOM MOMEIIEHUU MPHU
TEMIIepaType OKpy:Karomei cpeanl ot wioc 5 10 wioc 40 °C U oTHOCUTENBHON BIIaXXKHOCTH He Oonee 80
% mipu Temniepatype titoc 25 °C.

B Bo3gyxe mnomemieHuss HE JOJDKHO OBITh MbUIM WU TpUMEcEeH, BBI3BIBAIOIIMX KOPPO3HIO
METAJNINYECKUX YacTEeH U MOBPEXKIECHUE JIEMEHTOB U30JISLUH.

3 NHCTPYKIUSA 11O SKCIIVIYATAIIUAN
3.1 YKA3AHHUSA MEP BE3OITACHOCTH

3.2.1. K skcmuyaranmn BCH "bunap" nonyckaroTces Jiuia, M3y4MBIIME HACTOSIIEE PYKOBOJCTBO
10 SKCIUTYaTal|H, MPOIIEIIINE HHCTPYKTaX.

3.2.2. Jluua, nonymeHHble K 3kcmryataun BbCU «bunHap» NOMKHBI Tepell BKIIOYEHUEM
razoaHajan3aropa MpoOBEPUTh NPABMIHLHOCTh BHEIIHUX COSAMHEHUHN U HA/ICKHOCTh 3a3€MJICHUSI.

3.2.3. KaTeropu4ecku 3anpeniaercs:

a) DAKCIUTyaTupoBaTh He3zazemiieHHbld bCU;

b) mnpumMeHSATh NpeJOXPAHUTENH, OTIUYHBIE OT YKa3aHHBIX B TIOKyMEHTAIIUH;

C) HU3MEHATH AIEKTPUUYECKYIO CXeMy U cxeMmy MoHTaxa bCU;

d) BcKpbIBaTh, MOHTHPOBATH U JeMoHTHpOBaTh BCU , He OTKIIIOUMB MPUOOP OT IIAEKTPOCETH.

3.2 MOHTAX BJIOKA CbOPA UH®OPMALIMU

3.3.1 Monrtax BCU «bunap» u 1moJBoA 3JIEKTPUUECKUX LENeil K HEMY JOJKHBI IPOBOJUTHCS B
ctporom cootBercTBUM ¢ ['OCT P MOK 60079-0-2011 u, IITO, I[ITH, ra. 7.3 ITY3 u HacTosiuum PO.

3.3.2 [Ipexae yem MpHUCTYNUTh K MOHTaXy, HEOOXOIMMO TIPOBECTH OCMOTP U 0OPAaTUTh BHUMAaHHE
Ha:

- OTCYTCTBHE NIOBPEXKACHUN KOPITyCa;

- HaJIM4Ke 3a3eMJISIOMINX U TNIOMOUPYIOIIUX YCTPOUCTB.

3.3.3 MakcuManabHO JIOMyCTUMBbIE 3HAUYEHUs] EMKOCTU U MHIYKTUBHOCTU COEIMHUTEIbHBIX JIMHUH
HE JI0JKHBI NIPEBBIIIATh YKa3zaHHbIX B I1. 2.3.
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Pyxosoocmeo no sxcnayamayuu bCHU bunap
IIpuioxenne 1

[Tonkmrouenue razoananuzaropo " bunap-2J1 " k 610Ky c6opa oToOpaskeHus U nepeaayn

nH(popmanuu no TuHIE RS-485 wmm yepes npeobdpazosarens uatTepdeiicos k [I9BM
Pucynok 1

Biox cbopa oTobpakeHHA H IepeIadn

HH
KosynvyTaumoHHAA
KopobKa
L @
GND GND
s [ FL24E +/-24B o
| || RS 485 s, « B RS 485 «hn, «B
RS 485 «A»
BT RS 485 «A», «By |+/-24B RS 485 «A», «Bo [+/-24B
GND GND

Biok pene. «Cyxolt»
KOHTAKT BI/IFOHEHHA

l'iPI'I'TO‘]]-IO—BBl'l'ﬂ}]C[—IOﬁ

BEHTHIAIIHH H CBETO-
2 OB CHIHATHZAIHI

lazoanamzatop NeG

TazoamammzaTtop N2
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IIpunoxenne 2

IO AKJIFOYEHHE JIOITIOJIHUTEJIbHBIX YCTPOMCTB
K PEJIE TUITA «CYXUE» KOHTAKTDI

Pucynok 1

Pene nopora 1 Pene nopora 1
1111412 21(24|22 1114|112 21(24|22

Cocrosanue konTakToB pene [lopora 1, koraa Cocrosanue konTakToB pene [lopora 1, koraa

YCTAHOBJICHHBIN MOPOT HE MPEBBILICH YCTAHOBJICHHBIN TTOPOT MPEBBIILICH
Pene nopora 2 Pene nopora 2
11]14|12 212422 11(14 (12 21(24|22

YCTaHOBHeHHBIﬁ IIOpOT HC MPCBLINICH YCTaHOBHCHHI)IfI IOPpOT MPECBBIIICH
Pene HeucnpasHOCTH Pene HencnpasHocTH
11(14]12 11114(12

CocTosiHNE KOHTAKTOB pEJIe IIPU HEUCIIPABHOCTU CocTosiHHE KOHTAKTOB peJie IPU HOPMAILHOM
pexume
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IIpuioxenne 3

MPOTOKOJ OBMEHA
CT'A3B0OAHAJIM3ATOPOM "BUHAP-2/1"
OCHOBHBIE KOMAH/IbI
Copeprxanue
1. OO0I1He MOJI0KEHHUS
2. Komanasr
3. O0MmeH ¢ pudopom
4, dopMaT MOCHUIKH
5. CrpykTypa KOMaH]| 3alIpOCOB
6. dopmaT KOHUEHTpALUU
7. Mcxoauelil kox
1. Oo0uue MoJI0KEHHUSI

Cas3p pubopa ocHoBEIBaeTcs Ha npoTokosie MODBUS B ASCII pexxume. BHemHMA JaTYUK BXOAAIIMN B CHCTEMY cOOpa JaHHBIX
(B manpHe#meM «pubop»), MOJICPKUBAET TPYIILY BBITOTHIEMBIX (QYHKIMN 00eCIICUNBAIOIIUX MOJTHOIICHHYIO CBS3b U Mepeaady JaHHBIX B
BEJlyIME YCTPOMCTBA UCIIONB3YIOLINE ero AJs NoidydyeHus JaHHbIX. JJaTunk Brimoudaercs B cetb MODBUS, ucnonb3yromiei TUIbl CUrHaJIOB
RS485 no naByXnpoBOAHOW MM YETHIPEXNPOBOIHON JTMHUH, B 3aBUCIMOCTH OT KOH(MUTypaIMy NMPUOOpa, MPHU 3TOM OH SBIISICTCS BEIOMBIM
YCTPOMCTBOM M MOKET TOJILKO OTBEYATh Ha 3aIPOCHI, HO HE NIEpeaeT JaHHbIE CAMOCTOSITEIILHO.

2. Komanabl

TIpubop mMeeT TPH OCHOBHBIE KOMAH/BI sl B3AUMOCUCTBHSI, [IPH MPHEME KOTOPBIX OTCHUIAET JaHHBIE O CBOEM COCTOSHHU. DTH
KOMaH[[bI CIIEyOMINe:

- TECTHPOBAHHE KaHaIa

- 3aMpOC JTAaHHBIX O BEIIECTBE

- 3aMPOC TAHHBIX O KOHIICHTPAIIUH

Jlanee OymeT paccMOTpEH MPOTOKOJ OOMEHA JaHHBIMU U (pOpMAT MOCHUIKH.

3. O0meH ¢ npudopom

OO0MeH ¢ mprOOPOM OpraHU3yeTCs MyTEM MOCHUIKH MOCIEA0BATEIbHOCTH KOMaH/I.
1) Jlns Hagana paboThI ¢ MPUOOPOM HEOOXOIMMO MOCIATh KOMAH/Y «TECTHPOBAaHUE KaHaa» €I NPpUOOp OTBETHIL,
CYMTACTCS YTO NPHOOP TTOJKITIOUEH U ¢ HUM MOXKHO HAaUNHATH OOMEH JaHHBIMHU.
2) Ilocwuraercst koMaH/a 3ampoca JaHHBIX O BEIIECTBE IS BCeX § KaHAIOB M3MepeHHst HauuHas ¢ 0 1o 7, mpu 9ToM
CTPOMTCS TabJIMIA O BellecTBaX NpUOOpa, Kakue KaHaJIbl BaJIU/IHbI, KAKHE My CTHI
3) Ilocbuiaercs 3anpoc KOHIEHTPALMH ISl BCEX BAINIHBIX M3MEPUTEIBHBIX KaHAJIOB B IIUKIIE.

4. DopMaT NOCHLIKH

[lpu mnepemaue wucmons3yrorcss cragapTaeie ¢Qpeiimbi MODBUS HaumnHarommecs Ha cumBon asoerouuss ' (0x3a) u
3aKaHYMBAIOIIMECs] Ha CHMBOJI BO3BpaTa KapeTku M Hadana ctpokd “\r\n” (0xD,0xA). OcTanbHble HOJIST COOTBETCTBYIOT CIECHU(PHUKAIINN
MODBUS c ormuunem oaroro nons KOMAHJIA, kotopast ecTb pacIlupeHHe IOJIs JaHHBIX JUIA IOAJCPKKH MHOXKECTBA KOMaHJ. 3arpoc
HMeeT clielyomuii Gpopmar:

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

B 3ampocax moxeT meHATBCs TObko AIPEC ycerpoiictBa, KOMAHIA ans xaxaoit BEIOpaHHON KOMaH/IBI HMeeT (PHKCHPOBAHHOE
snauenue, JAHHDBIE nns xomaHz 3ampocoB NaHHBIX MEHSIOTCS IpH ompoce pasHbix kaHanoB. Ilome CRC comepxwur aBa Oaiita LRC
(mpozronBHOIT poBepky N30bITOYHOCTH), ToapobHee o pacuere LRC cm. Mcxonusiii kox. KonrponsHast cymma.

5. CTpyKTypa KOMaH[ 3a1IpOCOB

Bce manHBIe 3amIpocOB KOIUPYIOTCS B IIECTHAALATEPUYHOM IeyataeMoi popMe, TO ecTh Ipeodpas3yercst OUH OaiT JaHHbBIX B 1B
Oaiita mectHaguatepuuHoit ¢opmbr 0x01 — 0x30,0x31, crapmmii 6aldiT mpu 3TOM MAeT mpexae miaamero Oaiita. Ilogpobuee o
npeoOpa3oBaHNH JaHHBIX B IIECTHAALATEPUUHYIO popMy 1 00paTHO cM. Mcxonuslit koa. [IpeoOpasoBaHue.

CTpyKTypa KOMaH I 3alPOCOB CIICIYFOIIAst:

5.1 TectupoBanue kaHaia
3anpoc BEIMISAUT clexytomuM oopazom (Tadmuma 1)
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Tabnuua 1. 3ampoc TecTUpOBaHUS KaHaA

Hauagno Anpec DyHKIHA Komanna JlanHbIe LRC Konen
l:l lOl |0| l4l |1| lOl |1| ____* |Cl lOl \r \n
Ox3a 0x30 0x30 0x34 0x31 0x30 O0x31 0x43 0x30 OxD OxA

*- 3T0 MoJIe JAHHBIX I 3TOr0 3alpoca ImyCcTo

Iocne mpuHSATHS 3ampoca TAKOro BHIA, MPHUOOP OTChUIAET TOYHO TAKOW JKe MAKeT JAaHHBIX B OTBET. 37€Ch B KA4eCTBE aapeca
ucnons3dyercs aapec 0, KOTOPBIA pacrmo3HaeTcsl JIIOOBIME MPUOOpaAMU Ha JIMHHUH, €CIH MPUOOPOB HA IMHE HECKOJIBKO HY)KHO MOCHUIATH

KaXX/IOMY a/ipec, COOTBETCTBYOIIHI Mprbopy. Bech 3anpoc B TEKCTOBOM BH/IE ITPECTaBIICH TaK (KaBbl4ku He BKitoyeHsl): “:004101C0\r\n”

5.2 [TonydyeHue JaHHBIX BEIECTBA

Tabnuua 2. 3anpoc JaHHBIX BEIECTBA

Hauano Anpec DyHKIHA Komanpa JlanHble LRC Komnen
I:I IOI IOI I4I l1l IOI l6l ____* lBl Igl l\rl I\nl
Ox3a  0x30 Ox30 O0x34 O0x31 O0x30 Ox36 0x42 0x39 OxD OxA

*- 3TO MOJIC JaHHBIX UMEET CIICAYIOLIYIO CTPYKTYPY:

Jlannbie

|0| lol

0x30 0x30

YTO COOTBETCTBYET CTPYKTYPE NaHHBIX:

struct get_data_cmd

{

char channel; // 3anpawwmvBaemMsblin kaHan BellecTBa

h

Homep xomanzp! 3xech ucnonbdyercs 6, cienytomee nocie KOMAH/DBI. ITone JJAHHBIE copepxutr HOMEp orpamniBaeMoro
KaHaJIa KOHIICHTPAI[MH UX MOXET OBITh 10 8, MpH 3TOM HOMEp KaHaia Beioupaetcs kak 0-7. Kanan 0 — 0x00 — 0x30,0x30, Kanan 1 — 0x01
— 0x30,0x31 u T.11.

3anpoc B TEKCTOBOM BHIe peacTaBisiercs kak: “00410600B9”
Tlocite TPUHATHS 3aIpoca MPHOOP OTCHLTACT MHPOPMALIUIO O BEIIECTBE B BHAE OTBETA, KOTOPHIH BBITISIANUT CIIEAYIOMMM 00pa3oM:

Tabmnuma 3. OTBeT JaHHBIX BELIECTBA

Hauaugo Anpec DOyHknus Komanpga Jlannbie LRC Konen
l:l IOI IOI l4l I1I IOI I6I ____* IBI lFl I\rl l\nl
Ox3a 0x30 0x30 0x34 0x31 0x30 O0x36 0x42 0x46 OxD OxA

*- 3TO TOJIE JAHHBIX UMEET CIIELYIOIIYI0 CTPYKTYypY:

21



Pyxosoocmeo no sxcnayamayuu BCU bunap

Tabnuna 4. CTpyKTypa JaHHBIX JUIS OTBETA JAHHBIX BEILECTBA

Jlannble
IloJse Hms BemecTBa | EnnHunbI ®opMaT KOHUEHTPALHHU Bepnocts
JAHHBIX
KoJ1-Bo 3H. uu¢p | MuH. yncio
llupuna Teker | nepementas* | 2 Gaiita 2 Gaiita 2 baiita | 2 6GaiTa
3Hay. “034E4F32" “00” «03” “01” 01"
LIEeCTH.
3Hay. OuHApH NO2 0 3 1 1

* HIepeMeHHas JUIMHA, 03HAaYaeT, YyTo Mepell JaHHBIMU CTPOKHM MMEHH HJET oAuH 0aiiT (aBe hex mm@psl) IUIMHBI CTPOKH, 32 HHUM
uzaer N*2 Oaiit naHHbIX B hex cTpoukH, KoTopas npeodpasyercs nocie B N CHMBOJIOB CTPOKH.

OtBeT BeINILAUT clieaytoumM oopaszom B Tekcre: ":FF4106034E4F320003010175\\n”
Y10 COOTBETCTBYET CTPYKTYPE JAHHBIX, TIOCIIE NPEOOPa30BAHKs U3 IECTHAIATEPHIHOTO KOJIa:

struct get_data_cmd_answer

{

char gas_name][]; // ims BellecTBa KON-BO 31IEMEHTOB 3aHECEHO B NepBoMm balite
char units; // eagnHMLbl 3MepeHns

char digits; // konn4yecTBO 3Ha4YMMBbIX LUdp

char min_range; // MuHMManbHbIN Npeaen (YMCno 3HaKOB NOCne 3ansTown)

bool valid; // 3anuck BellecTBa BepHa

h

T'ne:
- IOJIe @as_name, 3TO BEIIECTBO I/Ie HECKOJIBKO CHMBOJIOB ONPEICISIOT UMS, B IIEPBOM OaliTe 3amucaHa JJIHMHA CTPOKH.
Konuporka ucnonb3yemas AJsl mpecTaBieHus cTpok - Windows-1251
- TOJIe Units eIMHUIIBI U3MEPCHUS, MOKET UMETh 3HAYCHUSI:
-0 - Mr/m"3
- 1-ppm
-2-%
-3 -rpag

- moxte digits 03HaYaeT YKMCIIO 3HAYMMBIX MNP 0TOOpakaeMBIX IIPH BEIBOJIE, MOApoOHee cM. PopmaT KOHIEHTpaInu

- [IoJIe min_range o3HayaeT MHHUMAJIbHBIN ITpesiesl 0ToOpakeHus1, noapobHee cM. DopmaT KOHICHTpALMH

- noste valid o3Ha4YaeT 4To 3amuch BEpHA M MOKHO UCIIOJIB30BATh OCTAJIBHBIC OIS KaK yCTAHOBJICHHBIS

- 37IeCh BCE TOJS UAYT JIPYT 3a APYroM, 03 pa3pblBOB, BHIPABHUBAHHE CTPYKTYPHI B MAMATH HE MCIOIb3YETCS U paBHO 1 Oaiity.
OCHOBHBIMH SIBIISTIOTCS Ha3BaHNE BEIECTBA, IMHHUIIBI U3MEPEHUS U (D1ar BaJIMJHOCTH.

53 [Tosydyenue KOHIEHTPAIMH BELIECTBA

Tabnmna 5. 3anpoc JaHHBIX BEIIECTBA

Hauano Anpec DyHKnus Komanpna Jlannbie LRC Konen
I:I IOI IOI I4I l1l IOI lAl ____* lBl I5I l\rl I\nl
Ox3a  0x30 Ox30 O0x34 O0x31 O0x30 Ox41 0x42 0x35 OxD OxA

*- 3TO TOJIE JAHHBIX UMEET CIIELYIOIIYI0 CTPYKTYypY:

Jlannbie
lOl lOl
0x30 0x30

UTo COOTBETCTBYET CTPYKTYpE AAHHBIX:

struct get_conc_cmd

{
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char channel; // 3anpawmvBaemsblin kaHan BellecTBa

HOMep KaHaJ1ia BI)I6I/IpaeTC$I TaK K€ KaK IPpU 3alpoCe MAaHHBIX BEUIECTB. 3ar[p0c BBIITIAUT CIIEAYHOIHUM o6pa30M B TEKCTC:

“:00410A00B5\r\n”

ITocie npuHATHS 3arpoca NpuOOp OTChUIAeT HHPOPMAIIUIO O BEIIECTBE B BUE OTBETA, KOTOPBII BHIIVIAIUT CIIELYIOLIUM 00pa3oM:

Tabmuma 6. OTBeT JaHHBIX KOHIICHTPAIMU BEIeCcTBa

Hauano Anpec DyHKIUA Komanna  JlanHble LRC Konen
l:l lOl IOI l4l I1I lOl IAI ____* IBI l3l I\rl I\nl
Ox3a 0x31 O0x30 0x31 O0x34 0x41 0x30 0x30 0x33 O0xD OxA

*- 3TO MOJIe JAHHBIX UMEET CIISAYIOIIYI0 CTPYKTYpY:
Tabmuua 7. CTpyKTypa JaHHBIX JUI1 OTBETa KOHLIEHTPALUH BEIIECTBA

JlaHHbIEe
Ioue KonuenTpauus Ipenen
3HaueHue BaauaHocTh
llupuna rexer 8 Gait 2 Gaiita 2 Gaiita
3uay. “00008C3B” “01” “00”
IllecTH.
3nay. OuHAapH 0x8C3B 1 0

(0.004272)

Yro COOTBETCTBYET CTPYKTYPE AaHHBIX, ITOCJIC Hp806p330BaHI/I$I 13 MECTHAAUATCPUIHOI'O KOoJa:

struct get_conc_cmd_answer

{

float conc; // KOHUEHTpauua BellecTBa
bool valid; // kOHUEeHTpaums BanugHa

char limit; // npeBbIlWeHHbIV Npeaen

Ine:
- TIoJ1e CONC onpeeNsieT 3HaueHNue KOHIEHTPAIMH BELIECTBA;

- moxte valid 03HA4acT, 4YTO KOHICHTpAalls BEPHA U MOKHO HUCIIOJIb30BaTh €€ 3HAUYCHUE B I10JIE CONC;

- moJte limit onpenesnsier Texymumii npeBbITIEHHBII TIPE/IET KOHIIEHTPALIMH.

6. @opMaT KOHIEHTPALUH

KonnuecTBo 3HauMMBIX LU(p, O3HAYAET TOYHOCTH IPEACTABICHUS, KOJIMYECTBO HCHOJIB3YEMbIX LHM(Gp B MpPEICTaBICHUH
KOHIIEHTPAILUH, TAKKe 3TO KOJI-BO IU(P 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 YHCE, 3TO HIDKHSIS TPaHHIa, IHdpa HIDKE 3TOTo Ipezena He oToopaxkaercs. Yucio,
O3HAUarolIee HIDKHUH Ipe/iel, 3T0 MopsiIoK Hudps! Hike 0.

TIpenen 3, coorBercTByeT 3HaueHMI0 HIkHeTO npepena 0.001 wm 10°(-3) npu 3ToM, A7t 3TOTO Npesena, yucna OymayT
0TOOpa)aThcs Tak.
OTo0OpakeHne 3HaUMMBbIX YUCEJl HAUMHAETCS C 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 JUIS 2 3HAYHUMBIX YHCEI

120

12

1.2

0.12

0.012

0.001

0.000
TaKUM 00pa3oM, HIJKHUH MPeies 3TO OrpaHH4YUTeNb hopMara o0 MUHUMAJIbHOMY 3HAYCHHUIO, HUXKE KOTOPOTo L(pPBI HE 0TOOpaKaroTCs

7. Hcxoanblii Ko

7.1 TIpeobGpa3zoBaHue

KoHBepTHpOBaHHE B MICCTHAIIATCPHYHBII BHJ U 00PATHO.

KonBeprupoBaHue HACT OOBIYHBIM CIIOCOOOM, HOPSAOK CIIEI0BAHMS 0AfTOB HAYMHACTCS ¢ MIIAAIIETO K CTapiiuM. ByKBbI
HCIIONB3YIOTCS B BEPXHEM PETUCTPE.

[Ipumep:

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

«3F» -> 0x3F.

«F51A» -> 0x1AF5

Jis1 3amakoBKY B peoOpa3oBaHus CTPYKTYp CHavaja mpeoOpa3yloT JaHHBIE B OalTHI 3aTeM, KaXKIbIi OaiiT mpeobpasyercs B
COOTBETCTBYIOIIEE 3HAYCHHUE heX, 3T0 OTHOCUTCS M K 3HAUCHUSM CTPOK, KOTOPBIE UCTIONB3YIOT KOAUPOBKY Winl251, u yrciaM ¢ raBaromeit
TOYKOW, 3HAYCHUSIMU KOTOPBIX SBIsICTCS 4 OaliTa MaHHBIX 32 OuTHOTrO Yncia float.

I/ICXOZ[HBIﬁ TCKCT KOHBEPTHUPOBAHUS U3JIOKEH HUXKE!

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

CUMBOIbI

BYTE hex2symb(BYTE h) // koHBepTMpyeT oauH LWecTHaguaTUpUYHbIA CMMBON B OObIYHbIN 6GaiT, obpaTHoe 4TO
nenaetcs 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;} //nonyyeHve HwxHero baiTta crnosa
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 crnoBo

inline BYTE loquat(BYTE a) {return a&0xF;} // HwxHsa TeTpana

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

inline BYTE makebyte(BYTE log,BYTE hiq)

{return loqg|hig<<4;} // co3gaeT GanTt n3 oByx TeTpag

inline WORD makeword(BYTE low,BYTE high)
{return static_cast<WORD>(high)<<8 | low;} // cosgaeT cnoBo u3 asyx 6aint
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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 AecaTuyHoro baiiTa B LWecTHaauaTUpMYHoe CnoBo
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 I,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);

}

/116 -> 10 float

float hex2dec_f(DWORD I,DWORD h)
{

DWORD d=hex2dec_d(l,h);

return *reinterpret_cast<float *>(&d);

}

7.2 Pacyer npononsHO# npoBepku n3deirogHoct LRC

Jlnst pacueTa KOHTPOJIBHON CyMMBI 00OpaTuTech K crienudukanun modbus, Ko/l OCHOBaHHBIH Ha 3TOM alIrOPUTME IPHBEACH HIDKE:

bool is_hex_symb( BYTE h ) // nokasbiBaeT 4to cumBon hex
{
return (h >=0x61 && h <=67) ||
(h>=0x41&& h <= 0x67 ) ||
(h>=0x30 && h <= 0x39 );

/| paboTaeT Hag hex nocnegoBaTENbHOCTLIO
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; // nony4eHve cnepyoLero 6arta
if (lis_hex_symb( b2 ) ) continue; // ecnn He hex nponyck
WORD hex = makeword( b1, b2 ); // cosganune cnoea hex
BYTE dec = convert::hex2dec_b( hex ); // nony4yeHvne 6uHapHoro npeacTaBneHns

Irc A= dec; // uckntovaroLlee nnm ¢ HakoNsIEHNEM
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Irc = ~Irc; // nuBepcus
Irc++; /| nHkpemeHT

return Irc; // BbiBOA,

// LRC Hapg GUHapHbIMW AaHHBIMA
BYTE CalcLRC_b(unsigned char *begin,int size )

{
BYTE Irc = 0;
while (size--) // ans Bcero maccmsa
{
Irc A= *begin++; // ncknovatoLee Unmn ¢ HakonneHem
}

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

return Irc; // BbIBO,

}
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