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Cosmectumocts monynern AKOH ¢ MupoBeIMHE anmiaparHo-
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IPOTPAMMHBIMU OpEHIaMHU.

HNurtepdeiicul

RS232, R$485, USB, Ethernet, Current LOOP, 1-Wire

IIpoToxoJibl 00MeHa

MODBUS RTU - oTKpbITEIli KOMMYHUKAIIMOHHBII TPOTOKOJI, OCHOBAaHHBIN Ha
apXUTEKType «KIHEHT-cepBep». OCHOBHBIE [OCTOMHCTBA CTaHgapTa —
OTKPBITOCTbh, IPOCTOTA MTPOTPAMMHON peaIn3alliy U 3JIEraHTHOCTh PUHIIUIIOB
¢byHKIMOHMpOBaHUs. [IpakTHYeCKH BCe MPOMBILIUICHHBIE CUCTEMBI KOHTPOJIS U
yIpaBJIeHUsI UMEIOT MPOrpaMMHBIe ApaiiBepa it padote ¢ MODBUS-ceTsimu.

SCADA

TRACE MODE. HWHCTpyMeHTalbHBIH MPOrpaMMHBIA KOMIUIEKC —KJjacca
SCADA HMIl.Ilpenna3zHaueH i pa3pabOTKH MPOrpaMMHOTO OOecTedeHus
ACVYTII, cucreM TeneMexXaHWKH, aBTOMAaTH3allUM 3JaHWHA, CHCTEM YyuéTa
anektpodreprun (ACKYD, AUMC KVYD), Boasl, Ta3a, Terua, a Taioke IS
obecrieueHnsi WX (YHKIMOHMPOBaHMS B pealdbHOM BpemeHu. OOnanaer
(YHKIMAMH ITPOTPaMMHUPOBAHMS TPOMBIIUICHHBIX KOHTPOJLIEPOB.

SCADA-cucrema InTouch sBisiercs Haubosiee TMOMYNISAPHBIM B MHPE
MIPOTPaMMHBIM ITTAaK€TOM BH3yaIHM3allMM I HPOMBIIUICHHBIX NPHUMEHEHUH,
ycraHoBieHHbIM Oosnee yem Ha 600.000 oObekrax Bo Bcem Mmupe. InTouch
obecrieynBaeT MHTETPAII0 CO BCEMH OCHOBHBIMH IIOCTABIIMKAMH CHCTEM
aBromMarm3anmu, BKIo4as Siemens, Rockwell, Omron, Metso, ABB u nap.
InTouch oGecneunBaer GecrpeleaeHTHbIE MOIIHOCTh, THOKOCTB, MPOCTOTY B
HCTIOb30BaHUHN MMACIITA0MPyEMOCTh MPH TIOCTPOCHHH CHUCTEM — OT MAJIbIX
HMI npunoxenuil 1o KpynHENIINX CUCTEM aBTOMAaTU3aLUU IPEIIPUITHH.

PROMOTIC 310 KOMIIIIEKC HHCTPYMEHTOB ISl pa3pabOTKU MPHIIOKEHUH /IS
MOHHUTOPHHIA, YNPABICHUS M BH3YyaJM3alUM TEXHOJOTMYECKHX ITPOIIECCOB B
caMbIX pa3nu4HbIX oTpacisx npomsinuieHHocTH. PROMOTIC npennasHauena
mt OC Windows 8/7/Vista/XP/XPe/2003-8Server u Boime. B cuctemy
PROMOTIC BcTpoeHBI Bce HEOOXOAMMBIE KOMIIOHCHTBI IS CO3MaHUS
IIPOCTBIX U CIIOJKHBIX CHCTEM BH3YaJIU3alliH U YIPaBIICHHUS.

MasterSCADA™ — 510 He mpocTo oaWH H3 coBpeMeHHBIX SCADA- u
SoftLogic-takeToB, 3TO TPHHIMITHAIGHO HOBBIH HMHCTPYMEHT pa3paboTKu
CHCTEM aBTOMATH3ALMK M TUCIETYepU3aLnU. B HeM peann30BaHbl CPEACTBA U
METO/bl pa3paboTKU MPOEKTOB, OOECHEUYMBAIOIINE PE3KOe COKpalleHUEe
TPYZ03aTPaT U MOBbIILICHUE HAJCKHOCTH CO3/]aBAEMOI CUCTEMBI.
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OPC Server

OcnoBHroii npoaykr Kepware — KEPServer EX: monynwnbiii OPC-cepsep,
KOTOpHBIN oOecnieunBaeT cBs3b ¢ Ooinee yeM 100 pa3mMyHBIX KOHTPOJUIEPOB,
IPUBOJOB U TPOTPaMMHBIX MOAYJIEH, MOArpYy’kas KOHKPETHBIN JpaiiBep.
KEPServerEX noanepxuBaer mocnenoBatenbHele M Ethernet-coegmuenunst c
HIMPOYaHIIMM ~ JUANa30HOM  IPOMBIIUIEHHBIX  YCTPOMCTB. Ceituac
KEPServerEX npumensiercs B Toicsiaax SCADA-cucTemMax 1mo BceMy MUpY.

M odbus Universal M aster OPCServer 9TO: pacipeHHas
(yHKOMOHATBHOCTh B paMkax TexHoiornn OPC, rubxue BO3MOXKHOCTH
MOJIb30BATENILCKOTO MHTepdeiica, TMOBBILICHHAS HAIEKHOCTh W pPa3BUTas
JIMarHOCTHKa, cpelcTBa paboThl uepe3 MHTEpHET, OTKPHITOCTh U CIIEAOBAHHUE
CTaHjapTaM, pabodue AeMOBEPCUH JUIS 3arPY3KH.

HNHcTpyMeHTAIbHBIE CPEICTBA

OcuoBHo#t mpoaykt Kepware — KEPServerEX: momymeusiii OPC-cepsep,
KOTOpBIN oOecrieunBaeT CBsi3b ¢ Oosee ueM 100 pasmuUHBIX KOHTPOJUIEPOB,
NIPUBOZIOB M TPOTPAMMHBIX MOJIYJEH, IOATPYXas KOHKPETHBIH Ipaiiep.
KEPServerEX monnepxuBaer mocienoBatenbHble u Ethernet-coeamuenus c
IIUPOYANIINM JUana30HOM NpoMbILUIeHHBIX ycTpoiicTB. Ceituac KEPServerEX
npumensiercs B Thicsiuax SCADA-cuctemax mo BceMy MHpY.

IIporpammmupyembie JO0ru4ecKre KOHTPOJLIEPHI

- oo OmHolt W3 BaKHBIX OcoOeHHOCTeHW mpoaykiuu VIPA sBiaseTcss mojjiepikka

L LN v
{ } .3 s o OTKPBITBIX HHTEP(EHCOB, MIMPOKO MPUMEHSIEMbBIX B IMPOMBIIUICHHOCTA. DTO
o t i co31aéT BO3MOXHOCTh ISl TOJAKIIOYCHUS JIOTOJHUTEIBHBIX —allapaTHbIX
art of automation CPEJCTB U 00JICr4aeT MHTErPAIHI0 OTACIbHBIX MPOU3BOJACTBEHHBIX YYaCTKOB B

UH()OPMAIMOHHYIO CETh MPEAIPUATHSL.

Cucrema DeltaV 310 momHOCTBIO IH(DpPOBas apXUTEKTypa, OOeCTeUHBarONIas
mdpoByr0 TOYHOCTH M LHdpoBoe ObicTpojeiicTBre. BcrpoeHHOe BeneHHe

I]E"'ﬂl/ apxuBa oOyieryaeT BBOJ B DKCIUTyaTalMio W oOcimyxuBaHue. CaM KOHTPOJLIEp
3aHMMaeT MaJl0 MeCTa, OOeCleYyrBaeT pEe3epPBUPOBAHHE U OTIMYACTCS
MPOYHOCTHIO.

JdaTunku

Tepmonapsl
B,C E JK,L N,R,S T,BP520Tp.38 BP5/20 I'p.68, Al, A2, A3

TepmoconpoTuBJIeHUs!
TCMS50, TCIIS0, TCI11006 TCII500, TCII1000, TCII1088, TCMS53,TCII46,
Pt100, Pt1000

DS18B20




AnnapaTtHoe o0ecrieyeHmne

Ha3HauyeHue ¥ yCTPOMCTBO MOXYJIA

Moayns WAD-AIK-BUS(USB) mnpennasnaueH [uiss HM3MEPEHHS DICKTPHUYECKUX — BEJIUYHH,
00paboTKu WHGpOpPMAIMK U TIEpeJadyd €€ B TJIABHBIM BBIYUCIUTENL CETH (KOMIBIOTED) IO JIMHUSAM
MOCJIe0BaTeIFHOTO IBYXMpoBoAHOr0 nHTEepdetica RS-485, nubo USB.

B cBoéMm coctaBe MOAyNb WMeEET 4eThbIpe NOKAHAIbHO HM30JUPOBAHHBIX H3MEPUTEIbHBIX
KaHAJa, WCTOYHUK MUTaHWS M HHTEp(EHCHYI0 4YacTh. BXOJ KaxJI0ro kaHama BBIMOJHEH MO 3-X
3KMMHON CXEMe, UYTO MO3BOJSET UCIOIB30BaTh 2-X U 3-X MPOBOJHYIO CXEMY MOJKIIOUCHUS UCTOUYHUKA
curHana (4-x mpoBoanHas peanuszoBada B WAD-AIK4-BUS), BO3MOKHO HCIIOJIB30BaTh B KA4eCTBE
WCTOYHUKOB CHTHAlla KaK HOPMHPOBAHHBIE BBIXOIBI YCTPOWCTB, TaK M HETOCPEICTBEHHO CHUTHAIBI OT
YYBCTBUTEIILHBIX 3JIEMEHTOB TATIYMKOB.

CBOMCTBa HCIIONB3YEMBIX NaTYHKOB (HEIMHEHHOCTH U TP.) KOPPEKTUPYIOTCS MOIYJIeM, Ha BBIXOJE
KOTOpOro, Onaromaps BO3MOXKHOCTH TPUMEHEHHS MOJWHOMOB IIOJNB30BaTeNsi, (OPMUPYIOTCS
JIOCTOBEpHBIC 3HAUCHUA M3MEPSEMBIX TapaMeTpoB (HAMpsKEHHE, TOK, COMPOTUBICHHUE), WIH
HETOCPEICTBEHHO (PM3NYCSCKUX BEIIMYUH (3HAYCHHE JAABJICHUS, TEMIICPATYPhI, BIAKHOCTH U T.1.)

Bbicokue MeTposoruyeckue CBOWCTBA, CTAOMIBHOCTh M pa3pemiammas cnocodHocts WAD-
AIK-BUS obecrieueHbl mpuMeHEHHEM B KaXKIOM KaHajle Moayias 24-x paspsagnoro AL c
NporpaMMupyeMbiM  (GUIBTPOM M ycHJeHUeM. Upe3BplUaifHO MaJjioe HaNpsiKeHHe CMelleHus
BXOAHOro ycuiauteasa (mopsinka SvkB) w guddepeHnmansHed  BXOJ TO3BOJSET KOPPEKTHO
MPOW3BOANTh W3MEPEHHS CHUTHAJIOB B T.4. MHKpPOBOJBTOBOTO JHama3oHa. B Moayne BcTpoeHna
ABTOKOPpPEeKUMs “HyJs1” M YCHJIEHHS, BBIIOJNHJIEMAas aBTOMATHYECKH IPH KaXIOM BKJIIOYCHHH,
oOecrieunBasi BBICOKYIO CTaOMJIBLHOCTh CBOWMCTB HW3MEPHUTEILHOIO KaHaja HE3aBHUCHMO OT CpoKa
SKCIUTyaTanuy. braromaps HATMYHUIO MPOTPAMMUPYEMOTO YCHIIUTEINS Ha BXOJIE KaX/I0TO KaHaia, MOAYJIb
annmapaTHo sIBJISIeTCS MHOTONpeaeJbHBIM YCTPOHCTBOM.

Bun usmepsiemoil BEMMYUHBI M PSSl U3MEPEHUS MOJYJS YKa3bIBAIOTCS TIPH 3aka3e (Ha 3THX
mpeJienax MPOU3BOAMTCS 3aBOJICKas KalMOpOBKa KaHaioB). Jluama3oHbl MOJYJS W BHIBI CHTHAJIOB,
MPOKAaTUOPOBAHHBIE HM3TOTOBUTENEM, JOCTYITHBI JUIS HWCIIONB30BaHUS, M “BUIHBI W3 TPOTPAMMBI
“AngmuHucTparop” (M3 KOMIUIEKTa TIOCTaBKH). “AIMUHHCTpaTop” TpedHa3HaueH i 3aJaHus
MOJIL30BATENIbCKUX HACTPOEK MOJYJIS: UYBCTBHTENBHOCTH, YacCTOTHI cpe3a (MibTpa, BHAA BXOIHOTO
CUTHaJa, MOPOTOB WHAWKANWW W T.AI. Bce nuama3oHBl W BHIBI CHTHAJIOB, IMOJIEPKUBAEMbIC HAHHBIM
JK3EMILIAPOM U3CIINs, aBTOMATHUECKN OOHAPYKUBAIOTCS, M OTOOPAKAIOTCS JAHHOM MPOrpaMMOoii.

[Toporu cpabaThiBaHMsI BCTPOSHHOM MMOKAHAIHLHON HWHAMKAIIMU H3MEHSIOTCS MPOTPaMMHO. ITO
MO3BOJIIET MTHOBEHHO OIIGHWBATh WCHPABHOCTh JIMHUHM CBS3M M BBIXOJ HM3MEPAEMBbIX BEIMYMH 32
JTOTTYCTUMBIE TIPEICITHI.

KOHCTpYKTHBHO MOITyJIb pacCYUTaH sl pabOTHI KaK B €TMHCTBEHHOM YHCJIE, TaK U JIJIST IOCTPOSHUS
CUCTEM C 4mciIoM Mopxyiied mo 127, o0benuHEéHHBIX 10 cuctemHoi muHe. [lluna cozmaéres Ha DIN-
peiike YCTaHOBKON COOTBETCTBYIOIIETO YKCIIA MUHUATIOPHBIX CHCTEMHBIX Pa3bEMOB, GopMupys coOoi
mojgo0ue KOMITAKTHOW MATEepHUHCKOW IuIaThl, Wik “O3k-uieiiHa”. CaMu  MOIYJIH  SIBJISIIOTCS
HEepa30OpHBIMH, JIETKO U HAIEKHO YCTAHABJIMBAIOTCSI H CHUMAIOTCS B JIIOOOM MOpsiAKe, He “Mewnas”
cocenHuM. lomyckaercst “ropsiyasi” 3aMeHa, B T.Y. 0e3 OCTAHOBKM TEXHOJIOTMYECKOr0 LUKJIA U
ynpasJsiionieil nporpaMmal.

ITo cucTemHON HmIMHE MepenaroTcs curHaisl naTepderica RS-485 u nmoaBoaurcs nuranue. Bxomor
MUTaHMS JIBa, OCHOBHOHM W JUIS PE3epPBHOTO HCTOYHWKA. BBIXOA M3 CTpOs MHOOOr0 M3 HUX HHUKAK HE
CKa3bIBaeTCs Ha pabOTe CUCTEMBI.

Bce nHapy:kuble menu MoayJeil (BXxoabl, muTaHue, WHTepdeiic) HATEKHO 3alIUIIEHbI OT
neperpy3ok. 3amura - ABYXypPOBHeBasi: IPH KPAaTKOBPEMEHHOW Ieperpy3ke cpabaThiBaeT IEPBBIN
YpOBEHb 3aIIHUTHI, MPH JUIUTSIHHOM TNPEBBINICHUN HAMPSDKEHUS BBIIE HOPMBI CpabaThIBAaCT BTOPOW,
pasMbIKaromui 1ens. [Ipy Mcue3HoBeHNH meperpy3ku paboTOCIIOCOOHOCTh MOIYJSl BOCCTaHABIMBAETCS
aBTOMATHUYECKH.

Kopnyc momyns BBIMOTHEH U3 BBICOKOKAYECTBEHHOTO YAAPONPOYHOIO IUIACTUKA, OTIMYACTCS
HaJI&KHOCTBIO, BBICOKOM TOYHOCTBIO HW3TOTOBJIEHUS, TEPMOCTOMKOCTHIO, OTJIMYHBIM JIM3aHOM,
MeTalndeckoi 3aménkoii Ha DIN-peiiky.
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TexHMYeCKHEe XapaKTePUCTUKH
Crpanuna karaJsora:

(C nonmoii Bepcueii Byl MokeTe 03HAKOMHTHCS Ha HammeM caiite http://akon.com.ru B pasaene "Karanoru - Katanor
npoaykuun AKOH-Mocksa 2015".)

DIN-peiika/RS485/Modbus RTU

Cepusa BUS

AHAJIOTOBBIY BBO/|

BHewHui BUJ
Kosmuecrso kananos
lFasbBaHopasBsi3ka MokananbHas 1,5B (no Tpe6osanuio 2,5kB) T'py 1,5«B (no Tp 2,5kB)
Paspsauocrs AL 24 | 12
Morp b npU P P 0,05% 0,15%
Tlorp npu P TOKa Jlo 100MA 0,07%; nocae 100MA ne Gosiee 0,15% 1 Ao 100MA 0,2%; nocsie 100MA He Goaee 0,25%
Torp b IpH P P 0,07% -
Mpocroit pexum 30r'y
500y
YacroTa BeIGOPKH CHHXPOHHBI# peKUM 1200Ty
CnexkTpasbHbii aHaNIN3 Jlo 6kI'y CnexkTpasbHbli aHANN3 Mo 100y
Hanpsokenns: +/-15mB, +/-30MB,....,.+/-500B, +/-1000B
Toku: +/-1MA, +/-2MA, +/-5MA,+/- 20MA,...,+/-10A
Conpornaaeniii; 1004, 20x0u Hanpsokenns: 1B, 2B,....,5008, 1000B
H3mepsembie napaMeTphbl H pbi: BCe BUABI, C KoMneHcauueii XC u Gea

TepMOCONPOTHB/ICHHA: BCE BHAb H IPAAYHPOBKH Toku: 1MA, 2MA, SMA, 20MA, 50MA,100MA
TeH30MOCThI: BCe BUABI

Yacrora (pesxum «raxomerp»): g0 1.5MIy

CxeMbl NOAKIIOYEHUS 2x / 3x / 4x npoBosiHas | 2x nposojHast
Tekyuue 3Ha4eHnst Tekyuue 3HaUeHHst
Ll Eantbesng CK3 curnana CK3 curnana
TonuuoM nonb3osaTens Ects (Bropoit nops/iok) I Her
e Yacrora cpesa peryaupyercs ot 0,5 10 50,0y

Cucrema nojasieHus uunym.cnoﬁ nomMexu

Bpems otksnka ot 100mc g0 5000mc
Mpwu yer B 0 9THX HeHHit, GHIILTP U CHCTEMA NOJABACHHS HMIYJILCHOM NIOMeXH OTKAI0YAKTCH

Pa6ounii TeMnepaTypHbIii ANANA30H

Mo ymonyaumio: -20...+75 °C; pacumpenHsiit: -40...475 °C

laGapursl 114x105x17,5 MM 114x105x22,5 MM
Bec 110r l 140r
Kopnyc n K1ieMmMbl Phoenix Contact(I'epMaHus); 1MTbIe BAHTOBbIE 3A)KUMHbBIE KEMMbl; cevenne nposoaa: 0.2-2.5 mm?
Ceasb RS485 nan USB, nporokoa Modbus RTU
ToTpe6siemast MOMIHOCTD He 60nee 1,5BT
Muranne TNocTosnHoe (MOXHO He cTabw. ) ot 10B 50 30B

[TPUMEPBI IPUMEHEHHUA




Nudopmauus niq 3akasa

B nonnom o6o3nauennu moxyins nocie Hazpanuss WAD-AIK-BUS, ykassiBaeTcs ycinoBHBIN

KOJI, COOTBETCTBYIOIIMK BxomHoMy nuanasony: WAD-AIK-BUS-“kox”.

OtcyTeTBYyrOIMM

kaHan o0o3HadaeTcs “X”. CoOTBETCTBHE KOJOB JUana3oHaM MPUBEIACHO B TaOIHIIE:

=]
=

\ BxoaHol curaaJ
0-15mB

0-30mB

0-60mB

0-125mB

0-250mB

0-500mB

0-1B

0-2B

0-5B

0-10B

0-20B

0-40B

0-80B

0-160B

0-300B

0-600B

Jlpyeoii ouanazon 015 HANPANCEHUs

ROlOlOO0O|l0O|0O|0O|0O|O|O|O/O|O|O|O|O

_?1><'r|rn00m)>cooo\|mm4>wwnao

Teoice Ona nepemMeHHO20 HANPAXCEHUS, C BLIYUCTEHUEM
Oelicmeyiouje2o 3HaueHus

[uy

X

Jlpyzou, nepemenHoe HanpaxceHue, ¢ GbIYUCTeHUEM
deticmeyrouje2o 3HaYeHus

o
-n

Texce, osynonsapuvie. 02— 0-60mB, 22— +/-60mB

Jlpyeoil, 08ynonspublii, 0151 HANPANCEHUSL.
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9 5 0-20mA

9 6 4-20mA

9 7 0-50mA

9 8 0-100mA

9 9 0-200mA

9 A 0-500mA

9 B 0-14

9 Cc 0-24

9 D 0-54

9 X Jpyeoti duanaszon Ons moka

A 0-D Tesrce Ouanasonvl nepemenHo20 moxa, ¢ blYUCIeHUeM
Oelicmeyrouje2o 3HaueHus

A X Jlpyeoii ¢ svluucnenuem Oeticmeyouje2o 3HaueHus:

B 0-D Tearce Ouanasomvl, 08YnOIAPHbIE

B X Jlpyaoil, dgynoaapmuvlil, Ons moka

IIpumep 1: Ha BXoze Bcex KaHAJIOB MEPEMEHHBIN curHai ¢ pasmaxom 10 40B. O6o3HaueHne
monyisti: WAD-AIK-BUS-1B. [Ipumep 2: nepBblil kaHan — noctossHHoe HampspbkeHue 0-10B,
BTOpOi kaHai Ha Bxoae ~300B, tpermii - Ha Bxome tepmonapa K (wactuunsiii nquanazon 0-
150°C), ueTBEPTHIN KaHAT - OTCYTCTBYET.

Oo6o3nauenune: WAD-AIK-BUS-09,1E,5X,X.

Ecnu kanan MHorompejaenbHblil, B 0003HAYEHMM YKa3bIBA€TCS BEPXHMIl H3MepseMbli
npeJen.

[TapameTpsl KaHAIOB IPUBOAATCS MOJHOCTBIO B ACIIOPTE U FAPAHTUIHHOM TaJIOHE.



CTpyKkTypHasi cxeMa ¥ IPUHIUI Pa00THI MOXYJIA

Monynb  COCTOMT W3 CIEAYIOLIIUX Y3JI0B: YEThIPEX H3MEPHUTENIbHBIX KaHaJIOB, BHYTPEHHEH
HIMHBI, LEHTPAJIbHOrO TMpolleccopa M Ieneil ¢GopMUpOBaHUS CHUTHAIOB uHTepdeiica RS
485(USB).
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Puc 1. Crpykrypnas cxema monynst WAD-AIK-BUS.

CPU - neHTpanbHBblii mporeccop

® - mmHHBINA hopMUpOBATETH

APU/ADC — xaHanbHbIit KOHTpoJIep co BcTpoeHHbIM 24 out AT
BIl - Gnok nutaHus

Cursan ot MCTOYHHMKA UH(OPMAIMK MTOCTYMAeT Ha U3MEPUTENIbHBINA BXoa Moayis. [Tocne
BXOJIHOM IIeMM CUTHAJI MOCTYNaeT Ha KaHaJIbHBIN KOHTposuiep co BcTpoeHHbIM ALIL, B koTopoMm
IIPOUCXOIUT KOPPEKLUS MOIPEUIHOCTEN, HOPMUPOBAHNUE U BBIUMCIICHUE 3HAYEHHS U3MEPSAEMOTO
napamerpa. Bei6op usmepsieMmoro napaMerpa oCymecTBISI€TCS IPOrpaMMHO.

Cxema cBETOAMOJHON NHANKALMY NpeHa3HauYeHa U1 KOHTpOoJIs ypoBHA curHaina. Korna
3HaYeHHE HW3MEpSAEMOro IapaMeTrpa HaxOJIUTCS B IMpeaerax CBETOAUWOJHON WHIUKAUU
(3amaroTcst  MPOTpamMMHO), TO  CBETOAMOJA  COOTBETCTBYIOUIETO  KaHajla  IMOCTOSHHO
MOJICBEUMBAETCS, €CJIM HUXKE — HE MOJICBEYMBACTCS, U MUTaeT, €CJIM 3HAUeHHUE HU3MEPSIEMOTro
napaMeTpa MpEeBBIIAET YCTAHOBIEHHBIN MIPEIE.

Jlunuu uHTepdeiica ¢ BbIXOAa WIMHHOTO (hopMHpoBaTeNs CIIyXaT Uil MOAJAEPKaHUS
CBSI3U C BHEIIHUM BBIYMCIHUTENEM. LleHTpanbHbIi mporeccop Moyt o0cinykuBaeT uuTepderic
u obecrieunBaeT OOMEH JAaHHBIMM C KaHalbHBIMU KOHTposuiepamu. [lokananbHast
rajJbBaHMUYECKas pa3Bs3Ka OCYILIECTBISIETCS 10 UPPOBOMY KaHATy BHYTPEHHEH MIMHBI TaHHBIX,
4yT0 00ecrevynBaeT BHICOKHE METPOJIOTHYECKHE ITOKa3aTelH.

[Tpu monydeHuu 3ampoca ¢ BHEIIHEH IIUHBI U MPU3HAHUU €T0 MOJIeKAIIUM 00paboTke
KaHaJbHBIM KOHTPOJUIEPOM, LIEHTPAJIBHBIN IIPOLECCOP MOAYJIA IEPENAET 3alpOC 110 BHYTPEHHEN
IIMHE  KaHIbHOMY KOHTpoiuiepy. [lo wuHTepdeiicy mnpous3BOAMTCS HACTpOilKa MOy,
YIPaBICHHUE, & TAKXKE MMOTYyYCHUE 3HAYECHUN U3MEPSIEMbIX BEJINYMH.



Ha3HauyeHue KOHTAKTOB PasbEMOB

Monyns WAD-AIK-BUS umeet 2 Tuma pa3beMoB: 4 CUTHAIBHBIX 3-X KOHTAKTHBIX KIIEMMHHKA

(X1-X4) 1 0IMH CHCTEMHBIN 5-TH KOHTaKTHBIA pa3zbém (X5).

X1

Buewnuit Bug pazsemon X1-X4:

WAD-AIK-BUS

& a L ]
N “I‘ e

X2

= X1

Hasnauenune koHTakTOB pa3beMoB X 1-X4:

X3

X4

1 2 3
In2+ In2- Gn2
(neunsepmupyrouuti 6x00 2) (uneepmupyrowuti 6x00 2) (0bwuii 6xooa 2)
1 2 3
Inl+ Inl1- Gnl
(neunsepmupyrowuii 6xo0 1) (unsepmupyrowuti 6x00 1) (0bwuti 6xooa 1)
Pazném X3: ‘
1 2 3
In3+ In3- Gn3
(neunsepmupyrouuti 6x00 3) (uneepmupyrouwuti 6x00 3) (0bwuii 6xooa 3)
Pazpém X4:
1 2 3
In4+ In4- Gn4
(Heunsepmupyowuil 6x00 4) (unsepmupyrowuti 6x00 4) (0bwuti 6xooa 4)
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Buemnuii Bug pazprema X5:

MEF 17.5 BUS

[ |
1 2 3 4 5L

Ha3nauenune KOHTakTOB pazbeMa X5:

Homep O6o03HaueHHE Ha3snauyenue
KOHTAaKTa

1 Data+ Jlunus Data+ unmepgeiica RS-485

2 Data- Jlunus Data- unmepgheiica RS-485

3 Unum. Bxo00 nanpsorcenus numanus

4 Unum.pes. Bx00 pesepsnoco Hanpsiscenus numanus

5 Gnd O6wuii npo6o0d 0151 OCHOBHO20 U PE3EPEHO20
UCMOYHUKOS NUMAHUSL

Cxema noJaa4Ym NUTaHUA MOAYJIA

MO,Z[y.]'IL HMECT BA KaHaJIa ToAa4YU MUTAaHUs: OCHOBHOC IIMTAHUC U PE3CPBHOC.

xb
1 Data+
2 Data-
- @ L 3 U rar ok,
= @ u 4 Unut.pea
5

f Gnd

1 - OCHOBHOW MCTOYHWE NUTAHKWA,
2 - pe3epEHLIA UCTOYHWUE MUTaHKA

Pexomenganus:

[Tpu BbIOOpE OCHOBHOTO M PE3EPBHOI0 MCTOYHUKOB IMTAHUS HYKHO YYUTHIBATH, YTO MOIIHOCTh

KaXJOr0 M3 HHUX JOJDKHA OBITH JOCTATOYHOM Ui NUTAaHUS Bcex OJIokoB cuctembsl. Korza

BKIIIOUCHBI JBAa MCTOYHUKA IIUTaHWsA, OHM HE HArpyKEHbl IOPOBHY: BCS Harpyska Oyzaer

MIPUXOJTUTCS Ha TOT, BBIXOJHOE HAMpsKEHHE KOTOporo Oosnblne. Pacnpenenenne Harpy3Ku MEXIy

IBYMsI OJIOKaMH BO3MOJKHO JIMIIb TOT7Ia, KOTJAa Pa30agaHC BBIXOAHBIX HAIMPSIKEHHH COCTaBISET

MeHee 5S0MB. He Hy»XHO CTpeMHTBCS paclpeneinTs Harpy3Ky — CKa)KeM, OCHOBHOW MCTOYHHK
MOKeT OBITh Ha 24B, a pezepBHbIi — Ha 12B.
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Cxembl MNOAKJIIYCHUA I USMECPCHUA HAIIPHKCHUSA

W3mepeHne HanpsKeHUsI MOKHO IIPOU3BOIUTD 110 2-X U 3-X IPOBOAHOM cxeme. [IByXIpoBogHas
CXEMa UCIOJIb3YETCs Yalle BCEro, a TAKXKE, OHA UCIIONIBb3YETCS IIPH MOAKIIOYEHUN CUTHAJIOB
TepMoIap.

1 In+ 1 In+
2 In- 2 In-
3 Gnd 3 Gnd
_"l'.l..I BII
Pexomenganus:

Curnansabie  Bxogsl  WAD-AIK-BUS  sBisrores  nuddepeHnmansHpIME.

JuddepeHunanbHblil BX0J BOCHPUHUMAET aOCOJIIOTHYIO Pa3HMILY HaIpsDKEHHH

mexay Bxomamu I+ u In-. BeBox 3emmu (GND) cmyxur mans “npuBszku’”

noreHIMaza Ha Bxogax Int wu INn- x nDoreHumamy obmero mnpoBoja

U3MEPUTENIbHOTO KaHaua, JJis TOro, YTo0bl CHH(pa3HOE HANpsKEHHE Ha BXOJaX He
BBILIUIO 32 JONYCTHMBbIE NpEAENbl, a TaKXKe, JUId MOJAKIIOYEHUs] HKpaHa CUTHAJIBHOTO Kalels.
Jonyctumoe 3HaueHHe CHH(A3HOTO HANpsSHKEHHs PaBHO BEPXHEMY allapaTHOMY Mpeeny
U3MEepeHus KaHaja (He3aBMCHMO OT BKJIIOUYEHHOIO Ipejesa u3MepeHus). T.e., OTHOCUTEIbHO
semun (GND), HE Ha OIHOM BXOJAE HE JOJDKHO OBITH HAIpPSDKCHUS 0oJiee MaKCUMAaIBHOTO
BXOJIHOTO TIpeJiesia U3MEpEHUs JaHHOro KaHana. I[Ipu sTtom, n3mepsemoe nudgepenHnuaibHoe
HaNpsDKEHUE MOXKET COCTaBIISATh MUJUIMBOJIBTBL. Takas cUTyallus XapakTepHa, Haupumep, Npu
HNOJKIIOYEHUH TEH30-MOCTOB: CHH(a3HbIM curHan Kk mnpumepy 2B, a wusmepsemslit
mupdepentmaneupiii — 0...100mMB. Ilpenen usmepenus kaHajma B 3TOM cilydae BbIOMpaeTcs
UCXO0/1 U3 BEJIMYMHBI JU(PepeHIaIbHOro CUrHania, T.e., 0-125mB.

Kak crnenyer w3 BBIIIECKAa3aHHOTO, BBIBOJ 3€MJIM HE JODKEH  OKa3bIBaThCA
HE3a/1eiCTBOBAHHBIM, YTOOBI N30€KaTh HEMPEICKa3yeMOil BeTMUMHbI CUH(A3HOTO HaNpsHKEHUs
Ha BXOJlax KaHaJja.

B OonpmuHCTBE CllyyaeB OTrpaHUYMBAIOTCA JBYXIPOBOAHOM CXEMOH IMOJAKIIOYEHUS,
n300pakEHHOI HA PUCYHKE A, KOT/Ia MHBEPTUPYIOIIUI BXO/1 MOAKII0YaeTcs K oomemy (Gnd).

[ToBBIIIEHUIO TOYHOCTH M3MEPEHHMH CHOCOOCTBYET TPEXMPOBOAHAS CXEMa H3MEPEHUs
HanpspkeHus (cM. puc. b), T.K. B JTaHHOM ciiy4yae curHaji cHumaercs nuddepeHnuaibto, “upsaMo
C MCTOYHMKA cUrHana”. TpeTuil NpoBoJ - CIyKUT 3KPAHOM.

CBoiicTBOM MOAyNs SIBISIETCS HaJIMuWe BXOAHOTO TOKA, PACTYHIEro C IOBBIIIEHUEM
gyBcTBUTENbHOCTU. Ha mpenene 0-15MB oH gocturaer aecsaTsix A0Jd€M MHKpoamIepa, 4To
MOJKET BBI3BATh CMEILEHUE 0 BXOJY MPHU HE HYJIEBOM BBIXOJHOM CONPOTHUBIIEHUH MCTOYHUKA
curHana. Oanako, 3toT Tok abcomotHo OAMHAKOB ans o6oux auddepeHnnanbHbIX BXOI0B,
M03TOMY, IIPH PAaBEHCTBE SKBUBAJIEHTHOIO BBIXOJHOI'O COMPOTHUBIIEHUS WCTOYHUKA CUTHAJIA IO
BbIXOAAM - M BeIXOAy “+”, (Kak HallpUMep BBIXOJ TEH30-MOCTa), CMEIIECHUE MPOSIBIATHCSA HE
Oymer. Jlns ycTpaHEHUs IPOSBIEHUS BXOJHOIO TOKAa IPU HCHOJIb30BAHUU [JBYXIPOBOIHOMN
cXeMbl, pexkoMmenayercs “In— momxmounth Kk “Gnd” He HampsAMyro, a 4Yepe3 pe3ucTop,
COIIPOTHUBJIEHUE KOTOPOT'O PAaBHO BBIXOJHOMY CONPOTUBIIEHHUIO HCTOYHUKA CUTHAJIA.
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[lpn w3MepeHMHM MabIX CUTHAJIOB, NPH OOJBIIOM PACCTOSHUM MEXIy HCTOYHHKOM H
U3MEpHUTENIEM, a TaKXKe NMpH paboTe B YCIOBHX MOBBIIICHHBIX IOMEX, UICATBHBIM CIIOCOOOM
HOKJIIOYECHUS SIBJISCTCS INMPHUMEHEHHE BHTOW Mapsl B 3KpaHe. |N+ um IN- moakmodaroTcs K
BHYTPEHHUM JKWiaM, a skpas - Kk GND.

Cxembl NOAKJHYCHUSA TJI U3MEPECHUA COIIPOTUBJICHUSA

1 In+ 1 In+
2 In- 2 In-
3 Gnd 3 Gnd
A E)
Pexomenapanusa:

IIpy  cymecTBEHHOM  YJAJIEHHHM  WM3MEPSIEMOrO  CONPOTUBJICHMS  OT

U3MEPUTEIIBHOTO OJI0KAa, OCHOBHBIM HCTOYHHUKOM IOTPEIIHOCTH CTaHOBUTCS

CONIPOTHUBIIEHUE COEAVHMUTEIBHBIX IPOBOJHUKOB. biaromaps cXeMOTEXHUKE

BxogHoro kackama WAD-AIK-BUS, mnpumeneHue TpEXIPOBOJHON CXEMBI

n300pakeHHOH Ha pHCyHKe b, MO3BOJIET CBECTH BIIMSHUE COEAMHUTEIBHBIX
IPOBOJAHUKOB K MHUHUMYMY. OTO NpPUMEHSAETCS B T.4. NPU MNOJAKIIOYEHUH TEPMOMETPOB
comporuBnenuit: TCM..., TCIIL.... na 5>(QQekTUBHOrO MOAABICHUS CONPOTUBICHUS
IIPOBOJHMKOB Ba)KHO COOJIIOJIaTh PABEHCTBO COIMPOTUBIIEHUS JABYX KWJ, UAymmx K Int u In-
(oAMHAaKOBOE CEYEHHWE U THUN TMPOBOAA), B OSTOM ciydae 3(P(PEeKTUBHOCTh MOJABIECHUS
COINPOTHUBIICHUS COETUHUTENbHOM MuHUM cocTaBisgeT 100 u 6oree pas.

Cxema IMNOAKJIIYCHUSA 1JI UBMEPCHUHA TOKA

1 In+
2 In-
3 Gnd

Pexomenmanmsa:

[Ipu u3mMepeHnn Toka BHEIIHUE IOMEXHU U COMPOTUBICHUE TTPOBOJHUKOB
MIPOSBIISAIOTCS KpaiiHe c/1abo, 4To MO3BOJISET PEKOMEHA0BATh ATOT CIOCO0 MpH
nepenadye curHaia Ha OOJIbIINE PACCTOSTHHUS.
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IMonkaouyenune k cetu RS-485

[TonkitoueHue K CETH 3aKI0YaeTcss B OMHOUMEHHOM coenuHeHuu aByX nuHuit DATA+ u
DATA- rojloBHOTO BBIUMCIIUTEINS (KOMITBIOTEpA, MM BbIXoa mpeodpasoBareiss RS232/RSA85)
u moayist WAD-...-BUS (uu rpynmbl MOTysiel, COeAMHEHHBIX 110 CUCTEMHOM IIIUHE).

Moayne WAD-AIK-BUS mnpennasnayen s paboTel B cersix tuna Master-Slave, npu
3TOM, BbICTyMast Bceraa B poiu Slave. [Ipu o kimoueHnd HECKOIbKUX YCTPOHCTB K CETH HYXKHO
103a00TUTHCSL O TOM, YTOOBI a/Ipec KaKJOr0 MOAYJIS B MpEeiax CeTH ObLI YHUKAIbHBIM, U Y
BCEX MOAyJel Obula yCTaHOBJIEHAa OJUHAKOBasi ckopocTh oOMmeHa. [losromy, ecnu ampeca u
CKOPOCTH OOMEHAa HEU3BECTHBI, PEKOMEHIYETCS MPOU3BOJUTL HACTPOUKY KAHCO020 MOOYNA 6
omoenvHocmu, uctonb3ys nporpammy «AKOH Aamunuctpatop» (cMm. 1 2.1), u Iunib TOTOM
HOJKJIIOYUTH UX B OJIHY CETh.

Kak mpumep mpuBeieM cxeMy MOJAKIIOUEHHUS JIBYX TaKUX MOJyJed K BBIYUCIUTEIbHON
ceTH, KoTopasi B KauecTBe Mmactepa ucmonbdyer I[IK. Jlns Hayanma Hy>KHO HacTpouTh o00a
YCTpOMCTBa B OTIENBHOCTH (€CIIM MX MpPEeIyCTaHOBJCHHbIE ajJpeca W CKOPOCTH OOMEHa He
U3BECTHBI), U TIOTOM TTOAKIIIOYHUTD B CETh.

[ O W
|

|
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I I S | M

Ecimu BeuuMcIMTENh HE WMEET BCTpOeHHOTO uHTepdeiica RS-485, To HeoOXxoammo
UCIIOJIb30BaTh Mpeobpaszosarens nHTepdeiica RS-485/RS-232 tuna WAD-RS232/485-BUS, wiu

AHAJIOTUYHBIHN.
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—
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Kakux-m100 ocoOeHHOCTEN MOKIIIOUeHNEe HHTepdeiica He UMEET, HY>KHO TOJIBKO
YUUTBIBATh, YTO JIOIYCTUMAas IPOTSHKEHHOCTD JIMHUM CBsI3U MHTepdetica RS-232 He mpeBblmaeT
10-20 meTpoB, B TO Bpems kak RS-485 mo3BosisieT MpoBOAUTH CBSI3b HA PACCTOSIHUU O0JIee
KujoMeTpa. YeM JMHHEE TMHUS CBS3H, TeM HUKE Oy/1eT MaKCUMalIbHO BO3MOXKHAs CKOPOCTh
obmena. “CrangapTHoi” sBIseTcs ckopocTh 9600 601, KOTOpas JOCTaTOYHA JUTsl PEeIICHUS
MOJABJIAIONIETO OOJIBIIMHCTBA 3a/1ay.
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IMoaxkarouyenue k USB

[Tpu moaxmoYeHUN yCTPOUCTBA K KoMmbioTepy uepe3 USB unrepdeiic B onepanmonnoii
cucreme co3aaercs BupTyanbHbiii COM-niopt.

Hns  wHCTayusinuu  BupryanbHoro COM-mopra npu MOAKIIOYEHHH MOIYIS K
KOMITBIOTEPY YKakute Mactepy YcTaHOBKH myTh K iNf-paiiry:

[CDROM]:\AKOH Co¢p1\USB\CDC ACM\InstalA\CDC_ACM .inf
Wi Juts 64-xpa3psaHoit Bepcun Windows

[CDROM]:\AKOH Co¢pr\USB\CDC ACM\Instal\CDC_ACM x64.inf
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IIporpaMmMHast HACTPOUKA MOAYJIA

KondurypupoBanue moayJisi 1 nporpamma
«AIMHHHCTPATOP»

Hactpoiika monyns mpow3BoauTCs mocpenctBom uHTepdeiica RS-485. Jns HacTpoilku
PEKOMEHIYEeTCsl UCII0JIb30BaTh CTAHIAPTHBIN MHCTPYMEHTApUM, KOTOPBIM SIBJISIETCS IIporpamma
«AnMuHucTparop». Mnu MOXXHO HCIOJIB30BaTh, ONUPAACh HA OMNMCAHHUE MPOTOKOIA OOMEHa,
coOcTBeHHBIe cpencTBa. [IporpamMma «AnMHUHHUCTpATOp» NpeaHA3HA4YeHA ISl HACTPOMKU U
MPOBEPKH  PabOTOCIIOCOOHOCTH  MOAYJeH, paspaboranHbix  kommanmed AKOH wu
nojAepKuBaroux MnpoTtokos ObjectsNet(cm.n.3.4, cmp.19).B «AaMuHUCTpaTOpe» HACTpOMKa
MOAYJSl TPOU3BOJUTCS TMOCPEACTBOM HATIIHBIX TPaQUUECKUX CTPYKTYP, OTHOCSAIIUXCSA K
HacTpauBaeMoMy o0bekTy. [lo ymomuanuio «AAMHHHCTPATOP» OTOOpa)kaeT BCe MPOYUTAHHbBIE
U3 MOJYJs CBOMCTBA: 3aBOJCKHE YCTAaHOBKM M OTKaJIMOpPOBAHHBIE AallllapaTHbIE MPENEbl.
“Anmunuctpatop” otobpaxkaer BCE nocrymueie B JAHHOM »sk3emiuisipe ycTpoiicTBa
IpeJienbl U3MEpPEHUs, IO3BOJIAET BHIOPATh JUIsl AajibHEHNIIEeH paboThl 1H000M U3 HUX, YCTAaHOBUTH
4acTOTy cpe3a (uiabTpa, MpeAensl WHANKAIUHU, apec B CEeTH, CKOPOCTh oOMeHa U T.I., T.€. —
HACTPOUTH MOJYJb JUISI NANbHEHIIEH caMOCTOATeNIbHOM paboThl. [Ipr 0OHApYKEHUU OTCYTCTBUS
HeoOxoaumoro Bam mpenena u3mepeHus - oOpamlaifTech K H3TOTOBUTENO JUIsl MPOBEICHUS
JIOTIOJTHUTEITFHON KaTuOPOBKH.

[Tpu OTCYTCTBUM MOAYJNSI, IPU BO3HUKHOBEHHWU HEOOXOJUMOCTH MPOBEPHUTH, KaK TOJKHA
MPOXOJAWTh HWCIIpaBHAs HACTpoWKa wu3Aenus B ‘“AJIMHHUCTpaTope”, B TpOrpaMMe BCTPOEH
samynsTop 6moxoB mpou3Boactea AKOH. IIpu Beibope ycrpoiicta Pabota ¢ KOTOpBIM HIEHTHYHA
pabote ¢ MoayIEM.

Jlis HacTpoWKHM MOIyNs C TMOMOINBID «AJIMHHHCTPATOpa» HEOOXOIUMO BBIMOJIHHUTH
CJIEeIYIOINE Iaru:

1. Tooxnouums ycmpoiicmeo k komnviomepy. (Cm. pasoen «llookniouenue k cemu RS-
485»)

3anycmumo npoepammy “Aomunucmpamop’”’ uz KoOMnieKkma noCmasKu.

Buiopamos “Iluna”, “Hacmportixu”, 3a0ams COM-nopm u ckopocms obmena.

Buiopamo “Illuna’, "Ilooxkmouums ™.

Buiopamv “YVcempoiicmsa”, ”Obuapyacenue ycmpoiicms”. J[6otiHbIM wjeukom 6b10pams
HYHCHOE YCIMPOUCMBO U3 HAUOEHHbIX HA WUHE.

B omkpuiswiemcs okHe 08OUHBIM WETUKOM 8bl0epUme HYHCHbIUL 00bEeKm MOOYIAL.
Hcnonvsys ¢ynxyuu « AOMuHucmpamopay npouzgecmu HacmpouKy YCmpoucmaed.

Buixo0s u3z npozpammei, 3anucams Hacmpouxu 60 Didu-namsams MOOYIl.

agkrwd

© N

[Iporpamma “AnmuHHCTpaTOp” MOAJEPKUBAET Bech crHekTp ycrpoiictB cepuu WAD-...-
BUS. ®yukuun «AIMUHHCTpaTopa» I0 HACTPOMKE KOHKPETHOW MOJENM YCTpOWCTBa
MPUBOJIATCS B TEXHUYECKOM OMMCAHUU Ha TAHHOE YCTPOICTBO.

OOmme QyHKIUMU «AIMHHHUCTpaTOpa» MpHBeneHbl B pazaene “Ilomomp” mporpammbl
«AJMUHUCTPATOPY.
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IIporpaMmmHasi CTPYKTypa ¥ AJITOPUTM PadOThI

U3MEPUTCJIBHOT0 KaHaJIa

CrpykTypHas cxeMa KaHaJla [IpeICTaBIeHa Ha PUCYHKE:

Ampec worpomcrsa:  0x01 ¥FOoTaAaHOBKM KaHana
CropocTe ofMeHa: braa0o ExOIHOM TapaMeTp: Tor
Orana=oH: 4-20mh
UacToTa cpesa dmmeTpa, I'm: 5.1
Eperma oTRIMEA, MC: 20
II¥CK |
'eHepaTop
HHAWEATOF
i Maxitnuimn: ZDDDDD I\'U.EL
ExogHoi Minirmurn: 04.0000 ref
TIapaMeTp H TepHo +
AHANA30H KOMISHCATOD [IOHHEONM
+ 0 or NOML30EATATA PE3¥JILTAT
e 8 0 MA
ALII'I e
V¥CTaHoBEa P 0 - PopHMaT:
MaCTOTH CPE3a -
Pacnonomwenne GaiT:
3210 -

Curnan oT UCTOYHMKA, Yepe3 BXOJHbIC LIENU U YCUIMTENbHBIN Kackal, noctynaet Ha ALIL.
[Tocne ananoro-umdpoBoro mnpeobpa3zoBaHMs M  HOPMAJM3alMKM  [OJIy4aeM 3HadyeHUe
u3MepsieMoi BenuuMHbI. Jlamee BBIYMCIEHUS 3aBUCAT OT BBIOPAHHOIO aJIrOpUTMa Iepecuera
kaHana. Ecam Tekymuii AMana3oH S5TO TepMolapa, TO aHAIM3UpyeTcs (uar KOTOpbId
paszpelaeT/3anperniaeT KOMIeHcaluio xonoaHoro crnas. [locie TepMokoMmeHcaTopa 3HaueHUE
IIOCTYIAeT Ha ITOJIMHOM I10JIb30BaTelsl. ECiIM MOIMHOM I0JIb30BaTeNs OTKIIIOYEH, TO 3HAYEHUE
KaHaja OyneT pe3yJdbTUPYIOLIUM 3HaueHWeM. Eciu MoiIMHOM Mob30BaTess BKIIOYEH, TO
HOpPMAaJIM30BaHHOE 3HAa4YeHHE OyleT JOMOJHUTENHFHO 00pabOTaHO MOJIMHOMOM IOJIb30BATENs.
[Tocne Toro Kak MoJIy4eHO pe3yIbTUPYIOLIee 3HaYeHHE, OHO MO/IaeTcsl Ha OJOK MHAMKAINH, TJe
CPaBHUBAETCS C YCTAHOBJICHHBIMU IIOPOTaMH.

bitox TepMOKOMITEHCAINN YKA3bIBAET TEKYILYIO TEMIIEPATYPY MOAYJIS.
Jl1g nostydeHus: TEKyIIEero 3HaueHUsl KaHajla HYy)KHO UUTaTh CBOWMCTBO «3Ha4YeHHe KAHAJIA» U3
o0nekTa «KaHaa aHaJI0roBOro BBOAA».
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PaboTa u3MepuTEeILHOI0 KAHAJIA B MIOTOKOBOM CHHXPOHHOM
pexume

IIOTOKOBBII CHHXPOHHBIA PEXUM JOCTYIIEH TOJBKO B TOM CIlydae €CJIM TEKYIIHUi
nporokos oomerna Modbus RTU. Hacrpoiika mapamMeTpoB 3TOr0 pexuMa OCYIIECTBIAETCS Yepe3
00beKT «KOHTpOIIep MOTOKOBOTO YTEHUs». J{JIs1 HACTPOMKHU HY)KHO yKa3aTh YacTOTY BBIOOPKH
AT, MacKy KaHaJloB KOTOpele TpeOyeTcss onudpoBaTh U  PEXUM  pabOThI
(Benowmprit/Benymmuit). CtapT omu(pOBKH MPOUCXOIUT IMOCTE 3alUCH €IWHUYKH B CBOICTBO
«CTapT NOTOKOBOro pexkuMay. [IoToM noikeH cieaoBaTh 3alpoc YTEHUs pPe3yibTaToB (YTCHHE
peructpa 0x2000).

Hwxe npencrapien ¢popMat 3ampoca il YTeHUS Pe3yIbTaTOB (3arycka onu(poBKH):
Ho Ha3znauyenue IIpumep

1 Aodpec ycmpoticmsa 0x01
2 Howmep ¢pynxyuu 0x14
3 Howmep pecucmpa (cmapwuii 6atim) 0x20
4 Homep pecucmpa (maaowwuii 6atim) 0x00
5 Konuuecmeo pecucmpos (cmapwuii 6aiim) 0x01
6 Konuuecmeo pecucmpos (maaowiuii 6aiim) 0x2D
7 Konmpoavnasa cymma (cmapwuii 6aiim) OxFB
8 Konmponavuas cymma (mnaowuii 6aiim) 0x84

dopmat oTBETa YCTPONCTBA!

OaiiTa
1 Aopec ycmpoiicmea 0x01

Homep Ha3nauenue IIpumep

Homep ¢pynrkyuu 0x14

Homep ¢pynrkyuu 0x14

Temnepamypa xonmpoanepa:. cmapuiuti baim

Temnepamypa xonmpoanepa:. miaouiuti baim

Data O: cmapwuii 6aiim

N[O~ IWIN

Data O: mraowwmii 6aiim

Data 299: cmapwuii 6atim

Data 299: mraowwuii 6atim

606 Koumponvnas cymma (cmapwuti 6aiim)

607 Koumponvnas cymma (maaowuti 6atim)

3HaueHMs KaHAJIOB B MPUHATOM IMMAKETE YEPEeayIoTCsl COrjacHO Macke kaHaioB. Hanpumep, ecnu
B MacKe KaHaJIOB yKa3aHbl BTOPONl M 4YeTBEpThIM KaHaibl, TO JdaHHbIE UIE N BBIOOPOK
PacIoJI0KaTcs B CIEAYIOIIEH TI0CIEN0BaTEIbHOCTH:

Ne2 Ne2

Kanan Kanan Kanan Kanan Kanan Kanan Kanaa Kanan

Ned Ne2 Neq Ne2 Neq

Cm. | Mn. | Cm. | Mn. | Cm. | Mn. | Cm. | Mn. Cm. | Mn. | Cm. |M]l. Cm. | Mn. | Cm. | Man.
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Bb100p n3mepsieMoro napamerpa u Iuana3oHa

lemyok Ha Giioke «BxoaHOM mapaMeTp U 1uana3oH» OTKPHIBAET OKHO BBIOOPA BO3ZMOKHBIX JJIS
JJAHHOTO DJK3eMIUIIpa MOXYJS HU3MEpsAEMBbIX IIapaMeTpOB M JHANa3oHOB. Ecium B KayecTse
BXOJIHOT'O ITapaMeTpa yKa3aH JII000i U3 JaTYMKOB, TO MOJIE JUANa30Ha CTAHOBUTCS HE aKTUBHBIM
U UTHOPUPYETCH.

BRoAHO! napaMeTp ' x|

Bx0AHOH NapameTp:

AnanasoH:

[MpUMEHNTE l OTMEHa |

YcTaHOBKA 4aCTOTHI cpe3a puiabTpa

JBoitabiM menmukoMm Ha Onoke «AIlID» ykaspiBaeTcs yacTota cpe3a QuibTpa. 3HaYEHHE ITOTO
napameTpa JexuT B penenax ot 0,50y go 500,

YacTtoTta cpesa dpunbTpa » X]

YactoTa cpesa (0.5 - 507, Mu: 10.0

OTMEHS I

[ToBpIlIEHNE YaCTOTHI Cpe3a MOBBIIAET CKOPOCTh PEAKLIUU CUCTEMbBI HA U3MEHEHUE 3HAUEHUS
CHTHAJIa, HO YBEJIMYMBAET YYBCTBUTEIILHOCTH K IIIyMaM M MIOMeXaM, MOCTYHAOIINX OT
MCTOYHUKA CUTHAJA, UM HABOJAUMBIX B IMHUSAX CBSI3U. B OONBIIMHCTBE cllyyaeB 3HAYCHHE
4acTOThI cpe3a B auanazone 1-10 ' g 3a1a4 aBTOMaTH3alMK SBIISETCS ONTUMAIbHBIM. Kak
MIPAaBUIIO, YEM HIDKE YPOBEHb CUTHANA, TEM HIKE HEOOXOMMO yCTaHABIMBAThH YaCTOTY Cpe3a,
T.K. TIOMEXH BIUSIOT BCE Ooubie. 11 TepMonap U TePMOCOTIPOTUBIIEHUH, T.K. CKOPOCTh UX
PEaKIuu He BBICOKA, 3HAUEHUE YaCTOTHI Cpe3a MOKET MPUOIHKATHCS K MUHUMAIIBHON
Bennuune (0,5-11m).

YcTraHoBKa KO3(P(PUIHEHTOB MOJUHOMA MMOJIb30BATEJIS

Janubrii 610k OynmeT oTpabaThIBaThCS B TOM ClIydae, €CJIM OH yKa3aH B aJITOPUTME Tepecuera
AJi1 COOTBCTCTBYIOLICTO KaHaJIa. Ilonunom umeer BU:

y=a*x’+b*x+c
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C noMouipro MOJIMHOMA MOJIB30BaTENsl MOXKHO 3HAYEHUE BXOJHOIO MapaMeTpa MepecuyuTaTh Mo
NOJMHOMY C YKa3aHHBIMH ToJb3oBareneM Koddduuuentamu. Hampumep, s mnepecuera
HaIlpsSDKEHUsl C JaT4yMKa JaBJICHUS B JaBJICHUE, WM COMNPOTUBIEHUS C TEepMOAAT4YMKa B
TeMIeparypy. OTO Jenaercd, B TOM UHCIE€ W JJIs YCTPAaHEHHS IOTPELIHOCTEN JaT4yMKa:
HEJIMHEWHOCTH, CMEIICHHU, TOTPEeIIHOCTU KoddduiineHTa npeoopa3oBaHus.

MNMonvHOM NoAb30BaTENA xl

y=a*x™2+b¥*x+c

|
b:i 2
|

i [pUMEHMTD OTMEHE

HcnoJsib30Banue MOJJMHOMA NMOJIb30BaTEJ IS

Ecnu nonuHOM mosb30BaTesst HUCHONb3YyeTcs, TO B BEPXHEM JIEBOM yriy OJioka
«IlonuHoM mnonb30BaTeNs» (CM. CTPYKTYpPHYIO CXE€My KaHaja Ha cTp. 12) mojacBeuuBaeTcs
KpPacHbI MHAMKATOp M Ha KHOIIKE KOMMYyTaropa mosiBisercs Haanuch «1». Ecmm Her, TO
KpPacHbIM MHJIUKATOP HE MOJACBEYMBAETCS U HAa KHOIIKE KOMMYTaTOpa BbICBEUMBAETCS HAJAIUCh
«O». i u3MeHeHWs TEeKylero craTryca HeoOXOQUMO IPOM3BECTH IIEJIYOK Ha KHOIIKE
KOMMYTaTopa.

B GonbmmHCTBE cay4aeB MOIMHOM IOJIb30BAaTENsl HE UCIOIB3YETCs, HO OH ObIBa€T HEOOXOIHM,
KOTJ]a HY)KHO CHUTHAJ OT JaT4MKa ¢ HEOOBIYHBIMM CBOMCTBaMHU NpeoOpa3oBaTh B TpeOyemyro
UCTHUHHYIO (PU3HUECKYIO BEJIHUUHY.

YcTaHoBKA npeaesioB CBETOAUMOAHON MHANKALUU

Jns ykasaHus IPENeIoB CBETOAMOAHOW HHIUKALMM HYKHO IICJIKHYTh MBIIIKOM Ha
onoke «uauxatop». Ilpu 3TOM OTKpOETCS OKHO, B KOTOPOM HYXKHO yKa3aThb 3Hau€HUE
MUHHUMYMa U MakCUMyMa.

MpeAenbi CBETOAVOAHON HHAUKALHA! x|
Max: [ 0.55|
[in: ‘ 0

l MpHMEHNTE I OTMEHa l

Ilpu e6vixo00e u3z “Aomunucmpamopa” HeodxXooumo 3adannvie Bamu
Hacmpoiiku 3anucamo ¢ Daiw-namame mooyna (npozpamma agmomMamuyecKu
npeonazaem ymo coerams). Ilocne 3anucu nacmpoex WAD-AIK-BUS zomoe k
RPUMEHEHUIO.
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IIporpammupoBanue MOayJist

IIpoTokoa oomena Modbus RTU

B cBoux ycrpoiictBax Komnanus AKOH wucnosb3yer cranmapTHblid npotokon Modbus
RTU. IlpoTtokon mpuMeHSETCS B CETAX, B KOTOPHIX KOHTPOJUIEPHI COCNUHSIOTCS, HCIONb3Ys
TEXHOJOTUI0 Master-slave, mpu KOTOpOW TOJBKO OFHO YCTPOWCTBO (Master) Mmoxer
WHUIIUUPOBATh Iepenavdy (cmemats 3ampoc). Jpyrue ycrpoiictBa (Slave) mepenarot
3arpalirBaeMble TJIaBHBIM YCTPONUCTBOM JaHHbBIC, WM TMPOU3BOMAST 3alpalliBacMble JCHCTBUS.
['maBHBI KOHTpOJUIEP MOXKET aJAPECOBATHCS K WHAWBUIYAITbHOMY HMOJYMHEHHOMY WM MOXET
UHUIMMPOBAaTh  LIMPOKOBEIIATENbHYIO  Iepeadyy  COOOINEHUS Ha BCE IOAYUHEHHBIE
ycrpoiictBa. IlogunHeHHOE YCTPOHWCTBO BO3BpalIaeT COOOIIEHHWE B OTBET  HAa 3ampoc,
azpecyemMblii MMeHHO eMy. OTBETHI HE BO3BPAIIAIOTCS NMPU MIMPOKOBEIIATEIEHOM 3alpOCe OT
[JIaBHOTO KOHTposepa. Ilpu 3ampoce OT IVIaBHOIO KOHTpoJulepa KoJ (YHKIMH TOBOPUT
NOJYMHEHHOMY YCTPOMCTBY, KaKoe JielicTBHe He0OX0qMMO poBecTH. BalThl TaHHBIX Comep KaT
uHpOpMaLMI0 HEOOXOAMMYIO JJsi BBINOJHEHHUsS 3anpolleHHOM ¢yHkuuu. Jlns dreHus
ucnonbiyercst pynakmmst 0X03, a s 3ammcn 0X06 u 0x10.

Dynxuyusn 0X03 — umenue pezucmpos

®dopmar 3amnpoca:

Haszpanue nmouas Ha3Havenue

Address Aodpec moodyns 6 cemu

Function Dynxyus

Start register, H Homep nauanvrozo pecucmpa (cmapuiuii 6atim)
Start register, L Homep nauanvnoeo pecucmpa (mnadwui datim)
Register number, H Konuuecmeo pecucmpos (cmapwuii 6aiim)
Register number, L Konuuecmeo pecucmpos (mnaowuii 6aiim)
CRC, H Konmponvuas cymma 3anpoca (cmapuiuil 6atim)
CRC, L Konmponvuas cymma 3anpoca (maaowwuii 6aiim)

®dopmar oTsera:

HaszBanme mouast Ha3nauenme

Address Aopec moodyns 6 cemu

Function Dyuryus

Byte counter, H Cuemyux 6avim

DataO, H Cooeparcumoe pecucmpa X (cmapwuii batim)
DataO, L Cooeparcumoe pecucmpa X (mradwuii 6aiim)
Datal, H Cooepacumoe pecucmpa X + 1 (cmapwuii 6aiim)
Datal, L Cooepacumoe pecucmpa X + 1 (mnadwui 6atim)
DataN, H Cooepacumoe pecucmpa X+ N (cmapwuii 6aiim)
DataN, L Cooeparcumoe pecucmpa X + N (mnaowuii 6atim)
CRC,H Koumponvnas cymma omsema (cmapwuii baiim)
CRC, L Konmponvuas cymma omeema (maaowuii 6aim)
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[Ipumep. HyxHO mpounTaTh pe3yibTaT HM3MEPEHHUs KaHajla aHaJoroBOro BBoAA. Pesynbrar
Haxoxutcs B peructpe 0X0100 u 3aHMMaeT 1Ba perucrpa.

3anpoc:
Address Function Start register Number
registers
0x01 0x03 0x0100 0x0002 OxC5F7
OtBer:

Address Function Byte counter
0x01 0x03 0x04 0x41483127 0x3B98

Data = 0x41483127 = 12.512

Hwxe npenocrasnena Gynakuus mis Beraucienus: CRC Ha s3pike Cu.

unsigned short mbCrc(unsigned char *buf, unsigned short size)

{
unsigned short cr;
unsigned char bit_counter;
crc = OXFFFF; /l'initializecrc
while (size>0)
{
crcM=*buf++ ; /I crc XOR with data
bit_counter = 0; /I reset counter
while ( bit_counter <8)
{
if (crc& 0x0001)
cre>>=1; // shift totheright 1 position
crcr=0xA001; //crc XOR with OxA001
}
dse
{
cre>>=1; /I shift to theright 1 position
}
bit_counter++; /Il increase counter
}
size-; /I adjust byte counter
}
return crc; /I final result of crc
}
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@ynukuun 0x10 — 3anuce pezcucmpos

®dopmar 3anpoca:

Address Aodpec mooyna 6 cemu

Function Dynryus

Start register, H Howmep nauanvroeo pecucmpa (cmapwuii 6aiim)

Start register, L Howmep nauanvroeo pecucmpa (Maadwiuti 6aiim)

Register number, H Konuuecmeo peaucmpos (cmapwuii 6aiim)
 Register number, L Konuuecmeo pecucmpog (mnaowuii baiim)

Byte Counter Cuemuux 6atim

Data 0, H Cooeporcumoe pecucmpa X (cmapwiuii baiim)

DataO, L Cooeporcumoe pecucmpa X (maaowiuii 6aiim)

Datal, H Cooeporcumoe pecucmpa X + 1 (cmapwuii 6atim)

Datal, L Cooeporcumoe pecucmpa X + 1 (maadwwuii 6aiim)

Data N, H Cooeporcumoe pecucmpa X + N (cmapwuii 6aiim)

Data N, L Cooeporcumoe pecucmpa X + N (mraowwuii 6aiim)

CRC,H Konmponvnas cymma 3anpoca (cmapwuii 6atim)

CRC, L Konmponvuas cymma 3anpoca (maaowwuii 6aiim)

®dopmar oTBera:

Address Aodpec moodyns 6 cemu

Function Dynxyus

Start register, H Homep nauanvnozo pecucmpa (cmapwuii 6aiim)
Start register, L Homep nauanvnozo pecucmpa (mnadwui datim)
Register number, H Konuuecmso pecucmpos (cmapwuii 6aiim)
Register number, L Konuuecmeo pecucmpos (maaowiuii 6aiim)
CRC,H Koumponvuas cymma omeema (cmapwuii 6aiim)
CRC, L Konmponvuas cymma omeema (maaowuii 6atim)

IIpumep. HyXHO ycTaHOBHTH 4YEThIpE KaHajga JUCKPETHOrO BhIBOAA B enuHUIly. KaHamsl
pacnionaratores ¢ agpeca 0x4000 1 Ha KaXablil KaHaT OTBEJICH CBOM COOCTBEHHBII perucTp.

3anpoc:
Address Function Start Number Data Data Data Data
register registers
0x01 0x10 0x4000 0x0004 0x0001 | 0Ox0001 0x0001 0x0001 Ox1BAF
OrtBer:

Address Function Start register Number

registers
0x01 0x03 0x4000 0x0004 O0xD40A
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@ynkuyusn 0X06 — 3anuce pecucmpa

®dopmar 3anpoca:

Ha3Banue noJus Ha3znauenue

Address Aodpec mooyna 6 cemu

Function Dynryus

Start register, H Howmep pecucmpa (cmapwuii 6atim)

Start register, L Howmep pecucmpa (mnaowuii 6aiim)

Data, H Cooeporcumoe pecucmpa (cmapuwiuii 6aiim)
Data, L Cooeporcumoe pecucmpa (maaduiuii 6avim)
CRC,H Koumponvnas cymma sanpoca (cmapwuii 6aiim)
CRC, L Konmpoavuas cymma 3anpoca (maaowwuii 6aiim)

®dopmar oTBeTA:

HaszBanue mouas Ha3nauenue

Address Aodpec moodyna 6 cemu

Function Dynryus

Start register, H Homep pecucmpa (cmapwuii 6aiim)

Start register, L Homep pecucmpa (maadwwuii 6aiim)

Data, H Cooeporcumoe pecucmpa (cmapwuii baiim)
Data, L Cooeparcumoe pecucmpa (Maaowuii 6aiim)
CRC,H Koumponvras cymma omeema (cmapwiuii 6aiim)
CRC, L Konmponvuas cymma omeema (maaowuii 6atim)

[Tpumep. HykHO ycTaHOBUTH KaHaJl IMCKPETHOTO BbIBOJA B eAuHUIy. Anipec peructpa 0X4000.

3anpoc:
Address Function Start Data CRC
register
0x01 0x06 0x4000 0x0001 | OXx5DCA
OrtsBer:

Address | Function Start ~ Data
register

0x01 0x06 Ox4000 | Ox0001 | Ox5DCA
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Kaprtsl peructpoB moay.is

Y CTpOWCTBO CONEPIKUT KAPTHI PETUCTPOB TSI CICTYIONUX 00BEKTOB
e CucreMHBIH 00BEKT

Kanan anamorosoro Beoga 1

Kanain ananorosoro Beoaa 2

Kanain ananorosoro Beoga 3

Kanan aganorosoro Bsozaa 4

KoHTpoJsutep mOTOKOBOTO YTCHHS

Kapta pe3ynbratoB

Jlis Bcex KapT perucTpoB, KpOME KapThl pe3yibTaToOB, IOCTYI OCYIIECTBISETCS TOJBKO K JABYM
perucTpaM OJHOBPEMEHHO M IPU 3TOM HOMEp MEPBOIO PErucTpa AOJKEH OBbITh 0053aTeNbHO
YETHBIM. AJIPECHOE IPOCTPAHCTBO KapThl PErMCTPOB PE3YJIbTATOB JIOCTYIHO Ul YTEHUS
HaKkeTaMu MPOU3BOJIBHOM JUIMHBI, UCIONb3ys GpyHkuuto 0X03.

Kapta peructpoB cucreMHOro o0beKkTa
Perucrtp, hex HasBanue

Tun panHbIX Hocryn

0000 Koo muna ycmpoticmea uin32 R
0002 Cepuiinblil Homep yCmpoucmea uin32 R
0004 Macka kananos uin32 R
0006 Adpec yempoiicmesa, ckopocms obmena uin32 R/IW
0008 Coxpanenue ¢ Flash mexywux nacmpoex cucmemor uin32 W
0010 Ymenue c Flash panee coxpanennvix nacmpoex ¢ O3y uin32 W
0020 Bepcus 110 uin32 R
0022 Peseps uin32 RIW
0024 Mawunnoe epemsn uin32 R

Kapra peructpoB kaHajJOB aHAJIOIOBOTO BBOJA (N 970 HOMEp KaHaia; HyMEpAIs C eTMHHIIb)

Perucrp, hex \ Ha3Banue cBoiicTBa THun JaHHBIX \ Hocryn \
On00-0n01 3uauenue xanana float R
0n02-0n03 Tun exoonozo napamempa (Texywuii ouanazon) uin32 RIW
OnOE-OnOF Konuuecmeo ouanasonog 6 kanane uin32 R
On1C-On1D Bwibop unoexcoe ouanazona u napamempa uin32 w
On1E-Onl1F Pezucmp 3nauenus cnucka ouanazonos float/Lin32 R
0n06-0n07 Yacmoma cpesa ¢unompa float RW
On0A-0n0B Bpems omxauxa xanana uin32 RIW
0On08-0n09 Dnazu kanana uin32 RIW
0n12-0n13 Kosgppuyuenm A nonunoma nonvsoeamens float RIW
0n14-0n15 Koagppuyuenm B nonunoma nonvsoeamens float RIW
0On16-On17 Kosgppuyuenm C norunoma nonvzosamens float RW
0n18-0n19 Munumym c6emoouoOHou uHOUKayuu float RIW
On1A-On1B Maxcumym c6emoouooHo unoukayuu float RIW
0n20-0n21 Temnepamypa rkanana float R
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KapTa peructpoB KOHTpoJuIepa MOTOKOBOTO YTCHHS

Perucrtp, hex Ha3panue cBoiicTBa Tun JaHHBIX \ Hoctyn \
0500-0501 3nauenue wacmomol 6b160pKU float RIW
0502-0503 Macka onpawugaemvlx Kananos uint8 R/IW
0504-0505 Dnaeu uint8 R/IW
0506-0507 Cmapm nomoko6o2o pescuma uint8 RIW
0508-0509 Hnoexc kanana ons umenus ko> guyuenmos uint8 RIW
(050A-050B 3nauenue kospduyuenma Haxiona Kanaia float R
050C-050D 3nauenue kospduyuenma cmewenus Kanana float R

Kapta peructpoB pe3ynbpTaToB

Perucrp, hex HasBanme Tun jaHHBIX Hocryn
OFFF Onyuu uinlé R/W
1000-1001 Kanan 1 float R
1002-1003 Kanan 2 float R
1004-1005 Kanan 3 float R
1006-1007 Kanan 4 float R
1008-1009 Temnepamypa Konmposiepa float R
100A Peaucmp cmamyca uinlé R
100B Kanan 1 (word) uinlé R
100C Kanan 2 (word) uinl6 R
100D Kanan 3 (word) uinl6 R
100E Kanan 4 (word) uinl6 R
100F Temnepamypa konmpoJnepa uinlé R
1010 Pezucmp cmamyca (konus) uinl6 R
1011-1012 Kanan 1 (double word) uin32 R
1013-1014 Kanan 2 (double word) uin32 R
1015-1016 Kanan 3 (double word) uin32 R
1017-1018 Kanan 4 (double word) uin32 R
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Kapra perucTpoB cuCTEMHOI0 00beKTA

Koa Tuna ycerpoiicTBa cogepxut kox ycrpoiicta. st mogyns WAD-AIK-BUS ero 3nauenue
paBHO 0x0000.

CepuiiHblii HOMEpP YCTPOMCTBA COAEPKUT CEPUIHBIN HOMEP YCTPOICTBA.

Macka kaHa/10B yKa3bIBaeT, KaKue KaHalbl €CTh B MOAYJIE.

Ajpec ycTpoiicTBa, CKOPOCTH 00MeHa.

Juamna3oH aapecoB yCTpOMCTB jaexut B mpenenax ot O0X01l go OXFF. Axpec Ox00 siBisercs

HIMPOKOBEIIATeNbHbIM. OTBET OT YCTpOMCTBAa MNpH ILIMPOKOBEUIATEIIBHOM 3ampoce He
dbopMupyeTcs, 3a HCKJIFOUEHHUEM YTEHHUS KOJa TUIIA YCTPOHCTRA.

ITosst cBoiicTBa:

3-i 0ailT 2-i 0alT 1-i1 6aiT 0-i1 0aiT

Parity ID Reserve Baudrate ID Address

Kozl ckopocreii:

CkopocTh 00MeHa Koxa ckopoctu 0d0MeHna
1 BR_4800 0x05
2 BR_9600 0x06
3 BR_14400 0x07
4 BR_19200 0x08
5 BR_38400 0x09
6 BR_56000 OX0A
7 BR 57600 0x0B
8 BR 115200 0x0C

Konasl ueTHOCTEH:

YerHOCTH Koa yerHocTH
1 ptNone 0
2 ptOdd 1
3 ptEven 2
4 ptMark 3
5 ptSpace 4

Bepcus 1O ycrpoiicTBa yka3piBaeT HOMEp BEPCUU TPOTrPAMMHOTO 00ECIIeYeHUsT yCTPOICTRA.

Ilonsa cBoiicTBa:

3-ii 0aiiT 1-i1 OaiiT 0-ii 0aiiT

0 Version Hi Version Middle Version Lo

MamuHHoe BpeMsi 3TO JUTMHHOE 11eJ1oe 0€33HaKOBOE YUCIIO, YKa3bIBAKOIIEe KOJINYECTBO CEKYH/I
MIPOMIEIIITNX ¢ MOMEHTA TIOCJICTHETO TIepe3anycka yCTpOMCTBa.

Coxpanenne B Flash Tekymmux nacrpoek cucrembl. Urenne ¢ Flash panee coxpaneHHBIX
HacTpoek B O3Y. DTu cBOHCTBa MPUMEHSAIOTCS AN pabOThl ¢ (UIBMI-NAMSITHIO U JOCTYITHBI
TOJABKO Uil 3amucd. [lpw 3amucu  BBIIIE TEPEYUCICHHBIX CBOMCTB OyAeT BBIIOJHEHA
COOTBETCTBYIOIIAs KOMaH/A.
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Kapra perncrpoB kaHaJ/I0B aHAJIOTOBOr0 BBO/A

3nauenne kaHana. CoIepKUT  3HA4YECHUE KaHaja, [IOJIy4eHHOE B  peE3yJbTaTe
MOCIIE0BATEILHOCTH MPEeoOpa30BaHUN U BBIUMCIICHUM, OMpEAeNseMbIX alrOPUTMOM pPadOThI
kanana. @opmat 3Toi sueiiku ompenensercs Ooutamu 3 u 4 perucrtpa ¢uaroB (Cm. HiKe
«®jarun ka”ana»). Eciu Outel dopmara cOpomieHsl, TO pe3ynbTaT SHYEWKH BbIAACTCA B
dopmate ¢ muaBaromieil 3ansToi. Ecin ycraHoBieHo 2-x win 3-x 0allTHOE KOJUPOBaHUE, TO
3HAYEHUE SYCUKH MEHSIETCS OT HyJsa 10 OXFFFF win OxFFFFFF cooTBeTrcTBeHHO. lIpu 3TOoM
HIDKHEMY 3HAU€HHIO (HYJII0) COOTBETCTBYET 3HaU€HHE, KOTOPOE yKa3aHO B siuelike « MUHHMMYM
CBETOMOHONH HHAUKANMUY», a BEPXHEMY 3HAYEHHUIO COOTBETCTBYET 3HAUYEHHUE, KOTOpOe
yKa3aHo B suelike «MaKCMMyM CBETOAMOIHON MHAMKALMW». DTH K€ IpaBuia KOIUPOBAHUS
MPUMEHSIOTCS | K siuelike « TemnepaTrypa KaHaiay, TOJIbKO HIDKHEMY U BEpXHEMY 3HAYCHHIO
KOJIOB COOTBETCTBYET Auana3oH temmeparyp ot -40°C no +120°C.

Tun BxoaHoro mapamerpa (Texymmii quama3zon). CBoICTBO MpenHa3zHAueHO Js BBHIOOpA
BXOJHOro mnapamerpa. KoJpl cOOTBETCTBYIOT 3aka3aHHOM kKoH¢urypamuu monyns (Cm. I1.1.3.
WNndopmanus ans 3akasa, cr.5). Eciu xanan padoraet B pexnme «Taxomerpy», TO 3alHCh B 3TO
CBOWCTBO COpPachIBAeT CYETUMK MUMITYJIbCOB.

KoanyecTBO AMana3oHoB,

Br100p uHIEKCOB 1Mana30Ha U MapaMeTpa,

Perucrp 3HayeHus1 CIUCKA IMANIA30HOB.

CBOﬁCTBa HpeJIHaSHa'—IeHBI JJISL HOqueHHH CIIMCKa OUaIta30HOB HOJI)Iep)KI/IBaeMBIX KaHaJIOM U
napaMeTpoB Ka)xJO0ro auamnazoHa. TaOiuia aMana3oHOB KaHala aHAJIOrOBOTO BBOJA WMeEET

CIIEIYIOILYIO CTPYKTYPY:

Hnnekc HNHaexc mapamMerpa Auana3oHa
AMana3oHa 0 1 2 3 4 5
[UINT32] [UINT32] [FLOAT] [FLOAT] [FLOAT] [FLOAT]
(LowerLimit) (UpperLimit)
Koo Ycunenue Haxnon xapaxmepucmuxu Cmewenue Huoicnu Bepxnuii
ouanasona Xapaxmepucmuxu npeoen npeoen
1 Koo Ycunenue Haxnon xapaxmepucmuxu Cmewenue Huoicnu Bepxnuii
Juanazona Xapakmepucmuxu npeoden npeoden
Count - 1 Koo Veunenue Haxnon xapaxmepucmuxu Cmewenue Huoicnuui Bepxnuii
Juanazona Xapakmepucmuxu npeoden npeoden

UreHne TaOJIUIBI TUATIA30HOB KaHAaJIa IPOMCXOIUT B CIICTYIOIIEM TOPSIKE.
1. TIpouuTaTh KOJIUYECTBO TUAMA30HOB U3 CBOMCTBA «K0IM4YecTBO ANANa30HOB».
2. 3amnucarh B CBOMCTBO «BbIOOP HHIEKCOB TUANIA30HA W MapaMeTPay WHICKC JAHara3oHa
U MHJIEKC MapaMeTpa. ITO CBOMCTBO UMEET CIAEAYIONIYIO CTPYKTYPY:

bur | bur | but | bur | bur | bur | bur bur bur | bur BHT BHT BHT BnT
15 14 13 12 11 10 9 8 7 6
Hnoexc ouanazona HHdeKc napamempa duanawna
3. HpO'-II/ITaTL W3 CBOWCTBaA «Peruap JHAYCHUA CIHMCKa JUalla30oHOB)> 3HAUYCHUC

napameTpa
4. TloBTopuTh maru 2-3 AJig HY)KHBIX TTapaMEeTPOB JTHaAIa30Ha.

Yacrtora cpe3a puiabTpa. Onpeaenser CKOpoCTh PEaKIIMU Ha U3MEHEHHUs BXOJHOW BEJIMYWHBI.

[Ipy MOBBINIEHUH YaCTOTHI Cpe3a PacTET CKOPOCTh, HO YBEIMYUBACTCS YPOBEHb IIYMOB U
Hao000pOT.
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Bpems orkiuka. J[aHHbIN [TapaMeTp MIPUMEHSAETCA I MOBBIIEHUS JTOCTOBEPHOCTHU ITOKa3aHUN
W/WIN TIO/IaBJIC€HUS MMITYJbCHBIX IIOMeX (KpaTKOBPEMEHHBIX), T.€. HE IPEBBIMIAIOLINX I10
JUIMTEJIBHOCTH YCTAHOBJICHHOE B MUJUIMCEKYHAAX BpeMsl OTKJIMKA.

®uaru kaHaja. be33zHakoBoe 11e710€ YUCII0, KOTOPOE COACPIKUT (Piiard, ONpeAesIoIne PeKuM
paboThI KaHaJa.

0 Brarouenue noauHoMa noib3o8amels
1 Brnrouenue komnencayuu Xo100H020 cnast
(Tonvko 0t mepmonap. Ha Opyeue munvi 0amuuros He enusen)
2 @opmam evl0auu pe3yiomama:
3 0X00 — nrasarowas sansmas

0x01 — osyxbaiimnoe koouposanue

0x02 — mpexbaiimnoe koouposaHue
0X03 — peseps(z3anpewjennoe cocmostue)
4 Hlopsaodok cnedosanusn daiim 6 omeeme:

s evibopa nopsioka ciredosanusi 6aiimog HyJHCHO 6 (hlazax YCmaHo8Ums Koo NopsoKa
cnedosanus.

Koo smo yenoe yucno om 0 oo 3, ykazvigarowee credytowuti nopadok batimos (bavim 0 —
Maadwuil baiim manmuccyl, bam 3 — 6aiim 3HaAKa u NOpAoKa):

0x00 — 3-2-1-0 (no ymoruanuro);
0x01 - 0-1-2-3;

0x02 — 1-0-3-2;

0x03 — 2-3-0-1.

4-31 Pesepes

Jns BkmtoueHUs: PYHKIMU HY)KHO YCTAaHOBHTH B €IMHUILY COOTBETCTBYIOIIMN OUT B PETUCTpE
¢mnaros.
Ko duuneHThl NOJMHOMA M0JIb30BATENS 3TO KOOPPUIIMEHTHI MOJIMHOMA BTOPOW CTENEHHU:

y=a*x*+b*x+c
NpeaAHa3HAYCHHOT'O JJIA nepecyucra QJICKTPHUYICCKOT'O ImapamMeTpa (HaprI)KeHI/Ie, TOK,

COIIPOTHBIICHUE) B Pu3mueckuii mapamerp. Homepa peructpoB mast k03hHUIIMEHTOB MOIMHOMA
MIOJIB30BATE:

Ne Koapunuenr Homep perucrpa \
1 A 0n12-0n13
2 |B 0n14-0n15
3 |C 0n16-0n17

Ipenesnl cBeToaMOAHON HHAUKANMU. 3HadeHus Tumna floal xpausiiue 3HaueHre MUHEUMYMa |
MakCUMyMa JJisi TIPEACNIOB CBETOAMOJHONW HWHAWKanuu. Homepa perucTtpoB MUHHMyMa |
MakcuMyma:

Ne (0):71)7 (v y:11) Homep perucrpa \
Munumym 0On18-0n19
2 | Makcumym On1A-0n1B

Temneparypa kanana / KoanuectBo umnysibeoB. CoepKuUT 3HAYECHHE TEMIICpaTyphl KaHasa
(float). Ecu kanan paboTaeT B peKMME TaXOMETPa, TO B OTOU sTUCHKE COMEPIKUTCS KOJTUUIESCTBO
UMITYJIBCOB TTOCJIC BKIFOUCHHSI TUTAHKsI WK ITOCETHEH onepaiuu coOpoca CueTYmKa.
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Kapra perucrpoB KOHTpoJJIepa MOTOKOBOT0 YTEHUS

3HauyeHHne 4aCTOTHI BHIOOPKU. COACPKUT 3HAYCHUE YACTOTHI BEIOOPKH KAHAJIOB, YKa3aHHBIX B
Macke kaHaioB. [lapamerp yka3biBaeTcs B repuax u JexuT B Auanazone ot 10 mo 1200 I'm.

Macka onpammBaeMbiX KaHajioB. CBOICTBO IpelHa3HAuYEHO JJIs BbIOOpa KaHAaJOB
npeIHa3HaYeHHbIX s oludpoBku. HazHauenne OMToB mapamerpa:

Homep Hasnauenue
onta
0 Paspewumv/3anpemums oyugposxy kanana Nel

(0 — 3anpemums, 1 — pazpewums)
Paspewums/3anpemums oyugposxy kanana Ne2
Paspewums/3anpemums oyupposxy kanana Ne3
Paspewums/3anpemums oyupposxy kanania Ne4
Pesepes

Pesepes

Pezeps

Pezeps

N IWIN|EF

®uaru. CBOMCTBO MpeHa3HAuYEHO JUIsl BBIOOpA JOMOJIHUTENIBHBIX PEKUMOB OLU(PPOBKU. B HeM
YKa3bIBAETCS PEXKUM pabOTHI KOHTPOJUIEPA — BEAYIIHIA WIIA BETOMBII

Homep ’ Ha3nauenue
onra

0 Peseps

1 Peorcum pabomot
0 — sedomuiii
1 — sedywuii

2 Peseps

30 Peseps

31 Peszepes

HNupexc kaHama aJst yreHusi ko3 duinenron, 3naueHue ko3dpunuenta Hakiaona (Slope)
KaHaJja,

3Hauenue kodppuuuenta cmemenus (Offset) kanana. [lanHble CBOICTBA NMpeaHA3HAYEHBI
JUIs YyTeHUs Kod((UIIMEHTOB A o0OpaTHOro npeodpa3oBaHus 16-OMTHOrO KojJa B 3HAUCHHE
¢busnueckoit Beamunnubl. s urenus Slope n Offset kanama Hy)XHO 3amucaTh WHAEKC KaHala B
cBoiicTBO «MHaeKe KaHaJa» W MMOTOM MpPOM3BECTH uTeHHE ¢ stueek st Slope u Offset. s
npeoOpa3zoBanusi koma AI[ll B 3HaueHume GU3NYECKON BETUYMHBI  HYXHO BBIMOJHUTH
npumeHuTenbHo k koay ALII cnenyromue nerictBus

Value = (ADCCode - Offset) / Slope
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Pesxxnm «Benyuuii/BegoMbiii».

Onun monyns WAD-AIK-BUS moxxer cMHXpOHHO o1M(pOBBIBATH TOJIBKO CBOM YETHIPE KaHAIA.
Ecnu ecth He0OX0auUMOCTh OIMGPOBBIBATH OOJIBIIIEE KOJTMYECTBO KaHaIoB ¢ romoribio WAD-
AIK-BUS, To MOXHO COCIMHHUTh HECKOJBKO MOJYJICH ISl CUHXPOHHOH paboThl. B Takom
ciIy4yae BBIOMPAETCs OJIHO YCTPOWCTBO WM Ha3HA4YaeTCs BEIYIIMM, a OCTalbHbIE BenoMbiMH. C
BEIylIero Monyis Oepercs cTpo0 CHHXPOHHM3AIMU M TOJAETCS Ha BEJAOMBIC YCTPOMHCTBA.
Jlanpiie Bce MPOMCXOMUT KaK M JJIA OJHOTO YCTPOMCTBA: HACTPAMBAIOTCS YaCTOTHI BBHIOOPKH,
MacCKH KaHaJIOB M paccbuiaeTcst komanaa «CtapT MOTOKOBOTO PEXKUMay.

CTapT MMOTOKOBOI'0 peEkKuUMa. CBOMCTBO npeaHa3Ha4YcHoO BKJIIOUEHHS/BBIKIIOUEHHUS TIOTOKOBOI'O

pexuma. Ilpu 3amucu e€IMHUYKM MOJIYJIb TNEPEXOJUT B TOTOKOBBIM PEXHUM. 3aluCh HYJSA
NEPEBOIUT MOAYIIb B OOBIYHBIN PEKUM.
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Kapra perucrpoB pe3yjibTaToB

Kapra peructpoB pe3yinbTaToB HOCHUT COOMpATENbHBIA XapaKkTep M COICPKHUT B cebe
TOJBKO CaMble HEOOXOAMMBIC PErHCTpPhI JUIS paboThl C MOAyJieM. B Kakux-To JeTaabHBIX
OIMCAaHMAX €€ MOJISI He MMEIOT HYXIbI, TAK KaK M3 MX Ha3BaHHWU sICHA UX CyTh. MCKiIOueHHE
COCTaBJISIFOT PETHCTP ONIMH M PErucTp craryca. PerucTp Omuuid Onpenenser MopsiIoK
clieoBaHusl 0afiT BO BCEX OCTAIBHBIX perucrpax. I1o yModaHHIO 3TO 3HAUYCHHE PABHO HYJIIO,
YTO COOTBETCTBYET NOPSAKY cienoBanus 3210 s tuna float/dword u 10 ans tuna word. Becs
CIIMCOK BAPUAHTOB PACCMOTPEH B TalIHIIE:

3HaveHue Mopsinok opsiaok ciaeqoBaHus
perucrpa cJIeI0BaHus 0aiiT aas Tuma word
«Onmoun» 0alT A8 THIIA
float

0 3210 10

1 0123 10

2 1032 10

3 2301 10

4 3210 01

5 0123 01

6 1032 01

7 2301 01

[Mopsimox cnenoanust npuHATHIK B Modbus RTU cuwnrtaercs 3210. Ho nmanexo He Bce
KOHTPOJUIEPHl OPUSHTHPYIOTCSI HA HETO M BMECTO 3TOT'O MPUMEHSIOT CBOM TOPSAKHU. J[1s aToro
BOT clTy4asi U BBEJICH PETUCTP OMIIUH.

Peructp craryca B CBOMX 4ETBIpEX MIIQAIIMX OUTaX OTOOpPaKAaeT TOCTYIMHOCTh KaXIOrO W3
KaHAJIOB YCTPOMCTBA, W COOTBETCTBCHHO BAIMIHOCTH 3HAUEHUS B PETHCTPAX COOTBETCTBYIOIIUX
KaHayiaM. EnuHMIa B pa3psijie perucTpa craTyca COOTBETCTBYET TOMY, YTO KaHaJ MepelacT CBOU
JTAHHBIE [IEHTPAILHOMY MUKPOKOHTPOJIIEPY, & HOJIb YKa3bIBa€T HA TO, YTO KaHaJ HE OTBEYACT U
JTAHHBIM, KOTOPBIC MIPHUIIUIA B OTBETE OT YCTPONCTBA JOBEPSTh HE CTOMT.

Peructp craryca mocrynen no nBym aapecam 100A u 1010 u 3HaYeHWE TeMIepaTypsl JOCTYITHO
no nByMm anpecam 1008..1009 » 100F. B obomx ciydasx Mo pa3HbIM ajapecam oToOpakaercs
OJTHO W TO K€ 3Ha4eHHWe. DTO CIeNaHo I yI00CTBa MpH padoTe C pa3HBIMU THIIAMH JTAaHHBIX.
JlomycTuM ToNb30BaTeNto0 yaooHo paborare ¢ tumoM float, Torma o Oymer ucmonab30BaTh
peructp 1008..1009 nns onpoca 3HadeHus TemiepaTypsl U peructp 100A s mpoBepKu cTaryca
KaHaJIoB (BaJMIHOCTH 3HAYCHUH). A €CIT MOJb30BaTeNb OyaeT paborars ¢ TumoM dword, To B
3TOM ciydae Oosiee ymnoOHO wmcrmonb3oBarh peructpsl 100F mms temmeparyper u 1010 s
cTaryca KaHaJIOB.

IIpu paborte ¢ kanamoM temmnepatypsl uepe3 peructp 100F HyxHO yuuThiBaTh uTo Koxy O
COOTBETCTBYET TeMriepatypa koutpouiepa -40°C, a kony OXFFFF temmniepatypa +120°C.

[Tpu pabore ¢ kaHagamu ycrpoiicta yepes peructpsl 100B-100E (word) u/wmu uepes perucTpsl
1011-1018 (dword) komy O cOOTBETCTByeT MHUHHMAIbHOE 3HaueHHE (PU3MYECKOro KaHala, a
koay OXFFFF/OXFFFFFF makcuManbpHOE 3HaUCHHE (DU3NIECKOTO KaHaa.
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Monyns pazpaboran u uzroronieH komnanueir AKOH.
[IpemyiaraeM k mOCTaBKE YCTPOWCTBA BBOA-BBIBOIAa TU(PPOBOI MHGMOpMAIINH,
MOJTyJIM HOPMUPYIOIIUX ITpeoOpa3oBaTteneil ¢ ralbBaHU4eCcKOil pa3Ba3Koi, MOTyTH
Jutst pactipefenéHabix cuctem, moayimu ALITL, moxynmu LIAIT u apyroe o6opynoBanue.
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