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1.0blLAA NH®OPMALINA O NMPOTOKOJIE



1.1. AnA yero Hy>KeH 3TOT JOKYMEHT?

HacTosw M 40KYMEHT ONMUCLIBAET NPOTOKON OBMEHA BHELLHMX YCTPOWCTB, NoAKMO4aemMbIx kK nopTy AOM, ¢
cuctemon EctoControl. MpoTokon ocHoBaH Ha ocHoBe cTaHzapTe Modbus RTU (MODBUS APPLICATION
PROTOCOL SPECIFICATION V1.1b), http://www.modbus.org.

lcnonb3oBaHve HacTosLLero NpoTokoa no3soamnT paboTaTb C YCTPOUCTBAMM KOMMAHMM SKTOCTpoN be3
cucTemsl ectoControl, 3amMeHKB ee Ha annapaTHO-NPOrpaMMHble CPeACTBA NO/b30BaTENS.

1.2. ®u3nyecknii n KaHaNbHbIV YPOBEHb NPOTOKONA

Ha dusnueckom yposHe wcnonssyetcs wHTepdenc RS-485, nonyaynaekcHsid pexum. B kayectse
KaHa/IbHOro ypoBHs Ucnob3yetcs npotokon UART, ckopocTb 19200 6UT/C, 8 BUT AaHHbIX, 1 CTAPTOBBIV U 1
CTOMOBbLIV BUT, 6€3 KOHTPOISA HETHOCTU.

[Ans nogknouenns ycTporcTs k cucteme EctoControl nam k pa3seTBUTENtO UCMONb3YETCS YETbIPEXXKMbHBIN
kabenb. Kaxaoe ycTponcTBO MMeeT B CBOEM COCTaBe Kabeb ANMHON 1...10M, OCHALLEHHbIN COeAUHUTENEM
Tvna 4P4C (aHanornuHbIi ycTaHasaMBaeMomy Ha kabene Tpybok NpoBoAHbIX TenedoHHbIX annapaTtos). B
33BMCMMOCTM OT MPOM3BOAWTENS Kabens BO3MOXHbI 2 BapuaHTa COOTBETCTBMI LBETa XWAbl CUHaNY

nHTepdenca:
Homep HanmeHoBaHMe curHana LiseT (BapvaHT kabens
LigeT (BapmaHT kabensa N22)
KOHTaKTa Ne1)
1 +12V Kentoivt KpacHbii
2 GND Benbin Benbin
3 A 3eneHbln 3eneHbln
4 B KopuuHeBbii Cuhnn

BHeLWHWI B1J pa3bema yCTPOMCTB U HyMepaL1s ero
KOHTaKTOB MOKa3aHa Ha puCyHKe.

Mo AnHuam +12V 1 GND Ha ycTpoMCTBO nocTynaet
nnTanne (7...14B nocToaHHoro Toka). JIMHUM «A» 11 «Bx»
NpesCcTaBAAoT COBOV CUrHaNbHbIE NMNHUK MHTepdelica
RS-485. YpoBeHb HanpsaxeHsa npu GopMMpoBaHMn
CWrHana yCTpoOMCTBOM JIEXMT B A1ana3oHe 0...58, npu
HOPMUPOBAHMM CHIHANE BHELIHVIM YCTPOUCTBOM —
0...12B.

1.3. TpaHCMOPTHbIN ypoBeHb NpoTOKoAa

[Ana peannsaunm obmeHa AaHHbIMK C YCTPOWCTBAMM MCMO/Bb3YIOTCA CTaHAAPTHbIe GYHKUMM NPOTOKO/A
Modbus:

Read Holding Registers (0x03)



http://www.modbus.org/

Write Holding Registers (0x10)
Read input registers (oxo4)

Kaxzoe ycTponCcTBO Ha LWIMHE ABAAETCA BEAOMbIM, A1 ONPOCa yCTPOWCTB 1 yNpaBAeHNUs MU UCTONb3YeTCs
eAnHoe BeAyLiee ycTponcTao (cnctema EctoControl).

[Jns uTeHns agpeca 13 yCTporcTBa UCNob3yeTcs GYHKLMS 0X46, @ A5 €70 3aMMCK B yCTPONCTBO — GyHKL WS
OX47.

,ﬂ,anee npuv onMcaHnm perncTpoB NCNONb3YIOTCA Chelyoul e yCNoBHbIe 0603HaveHs:

RSVD — 3apesepBupoBaHO A/t MOC/IEAYIOWLErO UCMONMb30BaHWUA (YTeHMe W1 3an1cb MOryT MpUBEeCTM K
HenpezckasyeMoMy pesynbTaTy)

R — pocTyn Tonbko Ha uTeHume (input registers). 3anuce He 4acT pesyabTaTa.
RW — socTyn Ha uTeHwe v 3anuck (holding registers)

Kaxaoe yCTPOWCTBO COAEPXKMT OAHOTUMHYIO WHOOPMALUMOHHYIO CTPYKTYpY, COAEpXauiyto obuiyo
nHdopmaLmio 0b ycTporncTae.

HayanbHbiv agpec CTpyKTypsl (perncTpsl): 0x0000, holding registers

[nviHa CTpyKTypbl (PermcTpsl): 4

Anpec OGaltra 0 1 I 2 I 3 4 5 6 7

Tlone RSVD UID RSVD ADDR TYPE CHN_CN
T

PerucTp 0 1 2 3

JocTyn R R R R

Anpec 0x0000 0x0001 0x0002 0x0003

perucrpa

UID — yH1KanbHbIV MAEHTUGUKATOP YCTPOMCTBA (ANMHa 3 6aNTa), AUanasoH 3Ha4eHNI:
[0x800000; OXFFFFFF].
ADDR — noruueckuii agpec yctponcTsa Ha wuHe ModBus, no ymondaHuio oxFo (moxcem 6eims
NpUHYOUMENbHO 3aNUCaH MACMepoM C NOMOWbIO LLUPOKOBeWaMenbHo20 nakema). VimeeT A1anasoH
0X01...0X20.
TYPE — T1n yCTPOCTBA, ONpesenstolLmnii ero Gusndeckime CBOMCTBA:

M3MepuTenbHble 4aTUnKK:

0X22 — ;aT4MK TeMnepaTypbi

0X23 — AQTUMK BNAXHOCTY BO3/4YyXa

KoHTakTHble AaTumnku:

0X50 — YHWBEPCasIbHbIA KOHTAKTHbINA AaTHYUK

0X59 — Pa3BETBUTE b KOHTAKTHOrO 4,aTHMKa 10-KaHaNbHbIN

YCTpOWCTBa ynpasaeHus:

oxCo — 610K yNpaBAeHns pene AByxKaHa bHbIN

oxC1— 610K ynpaBaeHvs pene AecaTviKaHa bHbI

lNpoyne ycTponcTaa:

ox11—agantep OpenTherm (nepsas Bepcus, CHATa C NPOM3BOACTBA)

ox14 —agantep OpenTherm (BTopas Bepcus)

ox15—agantep eBus




ox16 —agantep Navien
CHN_CNT - 41cno kaHanoB yCTPOMCTBa (1...10).
MpOV3BOAMTENbL YCTPOWCTB He 3343€eT UM MPU NPOM3BOACTBE KaKoW-11MD0 KOHKPeTHbIN agpec, nepes
0BMEHOM AaHHBIMU HYXHO NMPUHYANTENBHO 33A4aTh 3TOT a4Pec WKW NPOUNTATh MMEIOLWLWICS B yCTPOMCTBE
azpec.
[Ans 3afaHns yCTPOWCTBY YHMKaNbHOMO aApeca Ha WwiHe Modbus vcnons3yeTcs npoteaypa

nporpaMmMmnpoBaHms agpeca. [poueaypa oCHoBaHa Ha oTnpaeke cneunansHon ¢yHkumnm PROG_READ
(ox46) n PROG_WRITE (ox47).

OyHkums PROG_READ (ox46) (BbicbinaeTcs BeAyLLM YCTPOMCTBOM €ANMHCTBEHHOMY YCTPONCTBY Ha LUMHE C

HEW3BEeCTHbIM aZPECOM).

3anpoc oT BeAyLLero ycTponcTea:
lIMpokoBemaTeNbHE agpec Kom oyskuMM CRC_HI CRC_LO
0x00 0x46 0xXX 0xXX
OTBeT OT BE,OMOT0 yCTPOMCTBa:
Aus]i;pz;’zi’;gro Kon oyHKUMM Anpec ycTpoicTBa CRC_HI CRC_LO
0x00 0x46 ADDR 0xXX 0xXX

YCTPOMCTBO BO3BPALLAET B OTBETE CBOM TekyLwmit agpec ADDR.

OyHkums PROG_WRITE (0x47) (BbiCbinaeTcs BeAyLLmnM YCTPOMCTBOM BEAOMOMY C yKa3aHWeM CMEHWUTb CBOW

MMEOLMICS aZPec Ha 3a4aHHbIN).

3anpoc oT BeAyLiero ycTponcTea:
IlnpoxoBemaTenbHEN anpec | Kon oyHxuum Hoemlll ampec CRC_HI CRC_LO
0x00 0x47 ADDR 0xXX 0xXX
OTBeT OT BE,OMOr0 YCTPOMCTBa:
SLAVE_ADDR Konm byHxuum Hoemlil ampec CRC_HI CRC_LO
ADDR 0x47 ADDR 0xXX 0xXX

YcTponcTBo obHoBAseT cBoM aApec Ha ADDR 1 BbICbINAET OTBET yXe C HOBOTO ajpeca.




—_— 2.AHANOIroBbIE OATYUKHU

2.1. Yto Takoe aHanoroBble AaTUMKU?

AHanorosble AaTYnMKM N3MEPAIOT HeMnpepbiBHbIE ¢M3MHECKM€ BENYMHbBI: TEMNEPATYPY, BNAXHOCTb U T.4.
[TokasaHusa Takoro AaTumka BblpaXatoTCA WMPOKMM Ha60pOM 3HAYEHUN.

Kaxaoe yCTpOI;ICTBO MOXEeT MMETb B CBOEM COCTaBe A0 10 HE3aBUCUMbIX USMEPUTE/TbHbBIX KaHA/T0B.

2.2. CTpyKTypa AaHHbIX aHa/IoroBbIX AaT4YMKOB

HauanbHbi aZpec CTPyKTypsl (PErMCTPbI): 0X0020, iNput registers
Jnuna ctpykTypsbl (permctpsl): CHN_CNT (1...10)

Bair 0:MSB 1:LSB 2:MSB 3:LSB [N CHN_CNT-2:MSB | CHN_CNT-1:LSB
Tlone CHN 0 CHN 1 ce. CHN 9

PerucTp 0 1 CHN_CNT-1

Jocryn R R R R

Anmpec 0x0020 0x0021 ce 0x0020+CHN_CNT-1

CHNo...CHNg — a:aHHble AaTumKa A5 KaHAM0B 1...10. laHHbIe AeNCTBUTE IbHBI TOIbKO A1 TOr0
KONM4eCTBa AOCTYMHbIX KaHaN0B, KOTopoe yka3aHo B nose CHN_CNT vHbopMaLMoHHOM CTPYKTYpbI.

CHN N- naHHble nameperus. Jns gaTtunkos TemnepaTypsl (TYPE=0x22) npescTasaseT cobom 3HakoBoe
Lie/10e WeCTHaALaTpaspsaHoe Yo, MSB — ctaplmii 6anT, LSB — maaawmi 6anT. JnanasoH BO3MOXHbIX
3HAYEHUI: -32768...4+32767. [oka3aHMs TemMnepaTypsl YKa3blBAIOTCA KAk YMCO0 -400...4990, YTO
COOTBETCTBYET -40...+99 rpaj. C B AeCaTbiX Z0NAX rpajyca. Hanpumep, 3HayeHne ox123 byaeT
cooTBeTCTBOBaTh 29,1C (B AECATUYHON CUCTEMe 0x123 = 291, T.e. 29,1C). [l AaTuMKa BAGKHOCTM BO3AyXa
(TYPE=0x23) BO3MOXHblE 3Ha4eHus byAyT B AManasoHe 0...1000, YTO OTPaxXaeT NoKasaHue OTHOCUTENbHOM
BIQXHOCTM B €CATbIX 407X NpoLeHTa. Hanpumep, AaHHble 0x381 byAyT COOTBETCTBOBATL 89,7% (0x381 =
897, T.e. 89,7%).




3. AUCKPETHbLIE OATYUKA

3.1. Yto Takoe AncKpeTHble AaTYnKn?

,ﬂ,VICerTHbIe AaTHMKN OTOﬁpa*a}OT TO/IbKO 4Ba COCTOAHMA, HanpUMep, 3aMKHYTa LUenb MM pa3soMKHYTa,

HOPMa UM TpeBOra, €CTb HaNpAXeHNe AN HeT N T.4.

Kaxaoe yCTpOI\/lICTBO MOXEeT MMETb B CBOEM COCTABE A0 10 HE3aBUCUMBbIX ANCKPETHbLIX KaHA/0B.

3.2. CTpyKTypa AaHHbIX AUCKPETHbIX AaTYMKOB

HadanbHbil aZpec CTPyKTypsl (PETUCTPLI): 0X0010, iNput registers

[nvHa CTPYKTYpbl: 1 UAK 2 perncTpa.

BaiT 0:MSB 1:LSB 2:MSB 3:LSB
Tlone CHN 0..7 CHN 8..10
PerucTp 0 1

JocTyn R R

Anpec 0x0010 0x0011

Homep perncTpa COOTBETCTBYRT Le/IOYNCIEHHOMY Ae1eHNIO HOMEepPa KaHala Ha 16:

REG_NO = CHN_NO/16

Homep banTa COOTBETCTBYET LLe/I0YNCNeHHOMY A@NEeHWIO HOMEPa KaHala Ha 8:

BYTE_NO = CHN_NO/8

Homep buTa B Kaxzg0M baliTe COOTBETCTBYET HOMEPY KaHasa no 0CTaTKy OT AeaeHWs Ha 8:
BIT_NO = CHN_NO%8




4. YCTPOMUCTBA YMNPABJEHUA

4.1. Yto TaKoe yCcTpoWcTBa ynpaBaeHun?

YCTPOWCTBA YNPaB/eHus MO3BOAIOT BKIOUYMUTL UAW OTKAOUNTH NOTPEBUTENN INEKTPUYECKOro TOKa,

OTKPbITb MM 3aKPbITb KPaH. TakmM YCTPOMCTBAM MOXHO AaTb KOMaHZY Ha NePeBOA 1X B OAHO 13 ABYX
coctosiHmm: BK/Tvan OTKA ans pene, OTKP van 3AKP ans nprsoaa kpaHa. Takxe f0CTynHO YTeHve

COCTOSIHWSA 3TUX YCTPOWCTB, 4TOObI MPOBEPUTL, BEPHO /1M BBINMONHEHA KOMaHAa.

TaK*eMMEETCHBOBMOXHOCTbHepeBeCTMyCTpOﬁCTBaBCOCTOﬂHMEHaBaAaHHOeBpeMﬂ,HOMCTeHeHMD
KOTOpOFOyCTpO%CTBOaBTOMaTMWECKM,6E3AOHOHHMTeﬂbHOMKOMaHAb\BepHeTCﬂﬂepBOHaWaﬂbHOe
COCTOAHME

YCTPOMCTBA TaKOro POAa MUMEIOT 2 TUNa CTPYKTYp: BUTOBbIE MACKM KaHANO0B (417 YNPaBAEHWSA U YTEHWS
COCTOSIHMS) M MACCMB TaliMepos (415 334aHWs BpEMEHN YAePXaHUs YCTPONCTBA B 334aHHOM COCTOSHUM).
4.2. CTpyKTYpbl A@aHHbIX YCTPONCTB ynpaB/ieHus

HayanbHbIV agpec CTPYKTypbl COCTORHMA KaHAN0B 1 yNpaBaeHus nmm (perncTpsl): 0xoo1o, holding registers

[nnHa CTpyKTypbl: 1

BaiT 0:MSB 1:LSB
Mosne CHN 0-7 CHN 8-9
Peructp 0

HocTyn RW

Anpec 0x0010

Homep perncrpa cooTBeTCTBYET LLENOUNCAEHHOMY A@NEHMIO HOMEPa KaHana Ha 16:
REG_NO = CHN_NO/16

Howmep baliTa cooTBETCTBYET LLeNIOUNCNEHHOMY AENeHMI0 HOMepa KaHana Ha 8:
BYTE_NO =CHN_NO/8

Homep buTa B kaxA0M HaliTe COOTBETCTBYET HOMEPY KaHaa Nno 0CTaTKy OT AeNeHus Ha 8:
BIT_NO = CHN_NO%8

YCTaHOBNEHHbIV BUT 03Ha4aeT BKNIOUYEHHOE YCTPONCTBO, COPOLLEHHBIN — OTK/IOHEHHOE.

HauanbHbil agpec CTPyKTypsl TaliMepos: (pervcTpsl): 00020, holding registers.
JnviHa ctpykTypsl (permctpsl): CHN_CNT.

Bair 0:MSB 1:LSB 2:MSB 3:LSB [N CHN_CNT-2:MSB | CHN_CNT-1:LSB

Tose CHN 0 CHN 1 . CHN 9

PerucTp 0 1 . CHN_CNT-1




JocTyn RW RW RW RW

Anpec 0x0020 0x0021 0x0020+CHN_CNT-1

CHN n — aaHHbIe BpEMEHY, B TEYEHME KOTOPOrO A0IKHO YAEPXMBATHCS 33,aHHOE COCTOsAHME YCTPOICTBA
(61TbI 14...0) M HAYABHOE COCTOsAHME YCTPOUCTBa (6WT 15). COCTOSIHIE pesle MPUMEHSAETCS TONbKO B NakeTe
3anMcK B PerucTpsbl TavMepos, MOC/ie MONyYeHWs YCTPOMCTBOM KOMaHAbl 3HauyeHwe cTapwero 6uTa
MFHOBEHHO MPUMEHSAETCSA K COOTBETCTBYIOWEMY BbIXOAY M YAANAETCA U3 PErMcTpa, OCTaTOK COOTBETCTBYeT
TanMayTy, Mo NCTEYEHWIN KOTOPOr0 COCTOsIHME pene ByAeT M3MEHEHO Ha NPOTUBOMONOXHOE.

HopmanbHoe cocTosiHMe TaliMepa paBHO HyO, (TalMep cymTaeT cepxy BHK3). COCTOsIHME, OTIMYHOE OT
HyNs, CBUAETENbCTBYET O TOM, YTO TanMmep 3anyweH. Korga 3HaueHne Tanumepa AOCTUrAeT HYAS, BbIXOA
COOTBETCTBYIOWErO KaHana WHBEPTMPYeTCA. 3HayeHVe COOTBETCTBYIOWEro perncTpa onpejenset
3a/lepXKy kpaTHO 500MC. Hanpumep, AN 3a4epXKu B 5 CeKYHZ HeOOXOAMMO NepeAaTh 3Ha4YeHre perncrpa
0x000A (10 dec). Takum 06pasoM B AranaszoHe 0x0001-0x7FFF Bo3MoxHO dopmupoBaHuMe MHTepBanos

BPEMEHM OT 500MC 0 16383.5C (4 4aca, 33MMH., 3.5C).




— S5.AAAMNTEPbI KOT/10B OPENTHERM/EBUS/NAVIEN -

5.1. Yto Takoe apantep kotna?

AzanTep KOTAa NO3BOASAET YNPaBAsATb KOTIOM C MCMOMb30BaHNEM ero LMPPOBOro nHTepdelca nepeaaym
AanHbix. Cnocob B3anmoaencTsms ¢ agantepom no wiHe Modbus ognHakos Ans noboro Tuna agantepa.

Ana A0CTyNa K perucTpam afanTepos UCNONb3yIOTCA GyHKLMM:
Read Holding Registers (0x03) /19 4TeHWs perucTpos,

Write Holding Registers (0x10) 4151 3anu1cy B perncTpsl.
CyLlecTsyeT 2 annapaTHon Bepcun agantepa.

MMepBas Bepcys (CHATa C NPOV3BOACTBA) OT/MHANACL CUHEN NeYaTHOW NNATOW W BbIMyCKanack TONbKO AR
koTnoB C uHTepdenicamm OpenTherm w eBus. OcobeHHOCTb 3TOM BEPCHMM — HaaWuKe BCTPOEHHbIX
anropyTMOB peryavpoBaHMs TemnepaTypbl, MO3TOMY CPeAW HacTpoek MpucyTCTBOBaN BbIOOP pexuma
paboTbl K0T/, BbIOOP rMcTepesnca 1 T.4. [Nepsas BEpCMs CHATE C NPOM3BOACTEA.

BTopas Bepcus oTaMuaeTCs XenTol nevaTHOW nNaTow, BCe GYHKUMWM W aarOpuTMbl peryavpoBaHus
nepenoxeHsl Ha cuctemy ectoControl.

Obe Bepcun afanTepoB MCMOb3YIOT Pa3MYHOE HazHaYeHVe perncTpoB (3a UCKIOYeHNEM eANHOrO ANs
BCEX 3aro/1oBKa, HaxoAAWerocs B perncrpax oxo000...0Xx0003 u eAMHO% ¢yHKuMM YTEHUA N YCTAaHOBKM
afpecos).

AzanTtep onpawvBaeT BCe NapameTpbl KOTAa MOCTENEHHO, OAWH 33 APYrvM, MO3TOMY Cpasy nocne
BK/IIOYEHWS MUTaHUs ajanTepa perucTpsl, COAepxaljve napameTpel KOTAa (TemnepaTypy, AasieHne,
pacxoz) MOTyT COAEPXaTb 3HaYeHUsl, YKasbiBaloLLMe Ha TO, YTO AaHHble elle He NMpounTaHsl: ox7FFF (anq
ABYXBaNTHBIX 3Ha4YeHWN), ox7F 1an oxFF (Ans 04HODOAMTHBIX 3HA4eHMIM). Takke Takue MoKasaHWus MoryT
CYMTBIBATLCA A1 MAPAMETPOB, KOTOPbIE HE MOAAEPXKMBAIOTCS 3NEKTPOHUKOMN KOT/A.

5.2. [laHHble perncTpoB nepBoii BEPCMM ajanTtepa KoT/a (CHAT C NPOU3BOACTBA)

PerMCTDbIAﬂﬂBaHMCM

BantT | llome Peructp | JocTyn Agpec
perucTpa

0 BUTH yNpaBJIeHUS PEeXUMaMy KOTJIA: 0 W 0x0010

bit 0: IepBHil KOHTyp oTomyenmus (l-Bxiy, O0-oTki)

bit 1: Kouryp I'BC (l-Bky, O-OTKJI)

bit 2: Bropoit kOHTyp oTomnjenus (l-Bxiy, 0-oTki)

bit 3: PexuMm perynmpoBaHus TemnepaType (1-1I3A,0 -
TepmocTart)

bit 4: COpoc OJIOKMPOBKM KOTJa, BOBHMKIIEN B pe3ysbTaTe
ommbxu ero paboTel. (1 - BEOOJHMUTE cbpoc, 0 - HeT
IeCcTBUA) .

bit 5: PemenHent pexuMm (ropesika Ha Makcumyme) (l-Bki, 0-
OTKJII)

bit 6: Pexmm II3A c gByma TepmomaTumkamu (l-Bki, 0-
OTKJI)

bit 7: Nepesarpyska aganrepa (l- BHIOIHUTH
nepesarpysky, 0-HeT IeucTBus)

1 MakCHMaJIbHEL YPOBeHb Momyinsaumm ropenkmu (0..100%)
2 YcraBka TemnepaTtypel I'BC (0..80C, mar 1C) 1 W 0x0011
3

4 Homep xpmsoit NI3A misa pexmuma NI3A (0..15) 2 W 0x0012




5 T'ucTepesuc OIS pPeJIeMHOTOo pexmMma (B mecsaTex nonsx C, 1..50,
uyTo coorBercTByeT 0,1..5C)
6 Banuck: TpebyeMas TeMnepaTyps Bo3ayxa B nomeumeHun (0..80C, 3 RW 0x0013
war 1C) .
7 Urenne: Tekyllee 3HAUYEHME TEMIEPATYypPh KOHTYpPa OTOIJIEHMS,
oTnpaeBJjeHHoe aganrtepoMm koriay (0..80C, mar 0,1 rpam. C)
8 YcTaBKa MaKCMMaJlbHOM TeMIepaTyps nepBoro koHrypa (0..80C, 4 W 0x0014
mar 1C)
9
10 YcTaBKa MMHMMAJIBHOM TeMIepaTyps NMepBoro KoHTypa (0..80C, 5 W 0x0015
wmar 1C)
11
12 YcTaBka MakKCUMMajbHOM TeMmnepaTypsl I'BC (0..80C, mar 1C) 6 W 0x0016
13
14 Ycrapka MMHMMaJlbHOM Temneparypsl I'BC (0..80C, mar 1C) 7 ) 0x0017
15
16 YcTaBKa TeMNepaTypel KOHTypa OTOIUJIEHMS IJIS aBapMMHOTO 8 W 0x0018
pexmMa (HemocTynHel TepMmomaTumkm) (0..80C, mar 1C).
17 Vlcnonp3yeTcAa IJA ciydas, Korja TepMOoOaTdMKM BO3Ayxa
OTCYTCTBYKOT M KOTJIy HEOOXOIMMO OPMEHTMPOBATLCA Ha
COBCTBEHHE BCTPOEHHHM AATYMK TEMIepaTypsl Ha NOHapleM
Tpybonposone.
18 TemrniepaTypa BO3AyXa B OTIUIMBAEMOM IOMENMEHUM (B OECHATEX 9 W 0x0019
nonax C, =3Hauenusa -400..+1000, uTo cooTBeTCTBYET —
19 40,0..+100,0C)
20 TemnepaTypa BO3MAyXa OKpyXaouei cpelsl mis pexuma II3A (B 10 ) 0x001A
necartux nonax C, 3Hauenus -400..41000, uro cooTBeTcTByeT -
21 40,0..+100,0C)
PerMCprIANHQTeHMﬂ
Bant | llone Peructp RW Anpec
access | perucrpa
0 YHMKAJBHEM KOI MPOM3BOAMTENS KOTJa 0 R 0x0020
1
2 bit 0: Cocrosanme ropenxm (l-pxja, 0 -oTky) 1 R 0x0021
bit 1: HepsBeif kOHTYP oTomneHus (l-Bkiy, 0 -oTkJI)
bit 2: I'BC (l1-Bxm, 0 -oTkm)
bit 3: Bropoit xkoHTyp oromnenms (l-Bxiy, 0 -oTkJiI)
bit 4: Hamuume oumbok korna (l-ecth, 0 -HeT)
bit 5: CBas3p Mexmy KOTJOM M agantepoMm (l-ectws, 0
HeT) .
3 Tekyuee 3HadeHue momaynsaumm ropenku (0..100%). Ecim koren
He INoAIepXMBaeT 3TOT INapaMeTp, 3HadeHue paBHO OxFF.
4 TemnepaTypa NepBOTro KoHTypa oromiermsa (0..80C, mar 0,1C). 2 R 0x0022
ECoM KOTEeJ He MONNEPXMBAET B3TOT NapaMeTp, BHadeHMEe PaBHO
5 Ox7FFF.
6 Temnepatypa I'BC (0..80C, mar 0,1C). Ecimu koTes He 3 R 0x0023
NONNEepXMBAET 3TOT NapaMeTp, 3HaudeHue paBHO O0xTFFF.
7
8 Pacxon I'BC (si/MuH WM IJ1/MUH, 3aBUCUT OT MONEJM KOTJA, B 4 R 0x0024
NEeCATEX HOJIAX eIVHMUE M3MepeHus) . Ecam koTes He
NOONepXMBaeT STOT NapaMeTp, NPOYMTaHHOE BHa4YeHME PaBHO
0xFF.
9 JlaBneHne B kOHType oTomsyeHus (0..56ap, wmar 0,1 Gap)
10 Konm oumbxy, XapaKTepHEN OJIA BCEX KOTJIOB. 5 R 0x0025

0: HeoBxommmo OBCIyXMBaHUE




KoTesn 3abjokMpoBaH

Hu3koe HaBJIeHME B OTONMTEILHOM KOHTYpe
Ommbkra pos3xmura

Huskoe maBjieHMe BO3Oyxa

lleperpeB TEMJIOHOCUTEJNS B KOHTYpe

G W N e

11 Kon oumbxy, xapakKTepHbl OIS OaHHOV MOIeNM KOTJa.

12 Konm caMoIMarHOCTMKM KOTJa. XapaKTepe IJId KOHKPEeTHOM 6 R 0x0026
MOIENM M KOHKPETHOT'O MNPOM3BOOMTEJIA.

13

14 Tekyumas ycTaBKa TeMIepaTypsl KOHTypa oTomnsexus (0..80C, wmar |7 R 0x0027
1/256 rpan. C)

15

5.3. [laHHble perucTpos BTOPOM Bepcum aganTtepa Kot/ia

PerMCprlAﬂﬂqTeHMﬂ

Anpec TUI MSB LSB
perucrpa mocryna
0x0010 R bitfields u8
6ur 2...0 - Tun Kom mnocienHei nepezarpy3ku amanrepa.
amanrepa.
000 - Opentherm 0...255 - xon
001 - eBus
010 - Navien
6ur 3 - cocToaHue

CBA3M C KOTJIOM
0 - HeT oTBeTa OT

KOTJIa Ha
MOCJIEIHID KOMaHIy
1 - ecTs OTBET OT
KOTJIa Ha

TOCJIEIHION KOMaHIy

0x0011 R u8 u8
AnnapaTHasa Bepcusa llporpaMMHas Bepcus ajanrepa.
amanTepa. 0...255 - HOMep BepcuM
0...255 - HOMEp
Bepcum
0x0012 R u32

Bpemsa paboTe amanTepa MOCie Mnepesarpyskn
0...4294967295 - BpeMsa B CeKyHIax

0x0013
0x0014 R us

HuxHMT nMpemesl YCTaBKM TEMJIOHOCUTENA .

0...100 - TemnepaTypa ycTaBkm B rpapn. C
0x0015 R u8

BepxHMif npemes YyCTaBKM TEIIOHOCUTEJS

0...100 - TemnepaTypa ycTaBku B rpan. C
0x0016 R u8

Hwxanit npemen ycrasku I'BC

0...100 - TemnepaTypa ycraBku B rpan. C

0x0017 R us

BepxHmit npenen ycraskm I'BC

0...100 - Temneparypa ycTaBkm B rpapn. C




0x0018 R ilé6
Texyllas TeMmrnepaTypa TelJIOHOCUTENS
-100...100 - Temnepatypa B 0.1 Tp. C

0x0019 R
ulé

Texymas Temneparypa I'BC
0...100 - remneparypa B 0.1 rp. C

0x001A R us8
Texkyuee JlaBjleHME B KOHType
0...50 - mamsenue B (0, 16ap)

0x001B R Texyumit pacxon I'BC
1...255 - pacxom B (0,1 s/mMmH)

0x001C R Texymwasa MOIYJALMSA TOPEeJIKM
O0xFF - He omnpezejyieHO
0...100 - momymauusa B (%)

0x001D R bitfields

- Texyllee COCTOSHME TOPeJIKK

- OTKJIOYEeHa

- BKJIOYEHa

- Texyllee COCTOSHME OTOIUIEHUS
OTKJIOUEHO

— BKJIOYEHO

- Tekymee cocTosHue I'BC

— OTKJIOYEHO

— BKJIOYEHO

HONFE OR P OO
|

0x001E R ule
Konm ommbxm koTyia (OCHOBHOM) . 3aBMCUT OT MapKM M MOIENM KOTJIA.
0...65535 - xoxm ommoOKM

0x001F R ulé
Kon ommBxy KoTJja (OOMOJHUTENBHENL) . 3aBMCUT OT MapKM M MOOEeNM KOTJa.
0...65535 - xoxm ommbKM

0x0020 R s8
TeMnepaTypa VIIMYHOT'O JaTuMKa KOTJa (HpVI ero
Ha.HVI‘{VIVI) . B BaBucumMocTuM oT MapkKmu ¥u MoIesn
KOTJIa MOXEeT He MNOoOOepXmBaTbCA.

-65..+100 TemMneparypa B rpamycax C

0x0021 R ulé
Konm npouseommTessa KOTJa. 3aBUCKUT OT MapKu M MOIEJM KOTJa.
0...65535 - KOI MPOM3BOIOMTENA

0x0022 R ulé
Kon mMomenu KoOTja. 3aBUCUT OT MapKyu M MOAENM KOTJA.
0...65535 - xom momemnm

0x0023 R s8

dyarum ommbBOK (TOJBKO IJIA KOTJOB C MHTEepdercoMm
OpenTherm)

0: Heobxommmo OBCHyXMBaHUE

1: Koren 3abiokmMpoBaH

2: Husxoe [aBJIeHME B OTONMUTEJIbHOM KOHType

3: Ommbxa posxura

4: Hu3koe IaBJIeHME BO3IyXa

5: Tleperpes TEMJIOHOCUTEJNS B KOHTYpe

PerMCprlAﬂﬂBaﬂMCM




Anpec TUIT MSB LSB
perucrpa mocryna
0x0030 W u8
THUII BHEWHUX I[10IKJI0UEHUN (GYHGT COXPaHeHO B TMOCTOSHHOM MaMsaTn
amanrepa)
0 - amanTep MNOAKJIOYEH K KOTJY
1 - xOTeJ NOOKJIVYEH K BHENHEMYy YyCTPOMCTBY (NaHeNb UIu
nepeMeuKa)
0x0031 w intlé
Ycrapka TemnmoHocuTens (OymeT COXpaHeHO B NOCTOSHHOM NaMaTuM ajantepa) .
EyHET nepenaHa KOTJYy NpM CcTapTe amjanrepa, NIoKa IJIaBHEM yCTpOﬁCTBOM He
OLITIM 3aMMCaHE PeTMCTPH YyCTaBKM TeMIepaTyph .
0...1000 - TeMmnepaTypa yCTaBkM B NEeCSATHX OOJAX rpagyca C (HanpuMmep, IO
ycTaHoBkM 45C HyxHO s3ammcarTb umcyo 450). Bo MHOIMX KOTJIaX HeOoOXOOMMO IO
NOOKJIOYEHMA ananrepa HeoOXOOMMO INOOHSATH TeMINepaTypy TEeNJIOHOCUTEJIA
oromyieHus (Haxumas “+” Ha NaHenu KOTJA) IJIA COTJIACOBAHMS OMANas0HAa
TeMIepaType TENJIOHOCUTEeJisA, B NPOTMBHOM Cliydae TeMlIepaTypa TeNJIOHOCUTEeNsa
MOXeT He INOCTUTHYTHb Tpeéyemoro 3Ha4YeHUsd .
0x0032 w intlé
YcTaBkKa TENJIOHOCUTE NS B abapuiiHoM pexuMme (OyOeT COXPaHEeHO B
TMOCTOSHHOM MNaMATK amanTepa). BymeT nepemaHa KOTJIYy B Cciaydae
OTCYTCTBMA CBA3KM C IVIABHEIM YIpaBJIAIMM yCTpOﬁCTBOM.
0...1000 - TeMmnepaTypa yCTaBkM B NECATHX OOJNAX rpan. C (Hampumep,
nnsg ycTaHoBkM 45C HyXHO 3anmcaTb umciyo 450)
0x0033 W u8
HyoxHMI npenes yCcTaBKM TEIJIOHOCUTEJIA
0...100 - TemnepaTypa ycraBku B rpan. C
He Bce xoTie NoNIepPXMUBAKnT STOT IapaMeTp. Kax npasmiio, 3TOT
npenes He HOJKeH OBITh HMKE aHAJIOTMYHOTO Mpemnesa,
YCTaHOBJIEHHOTO B HaCTpOﬁKaX KOTJa.
0x0034 W u8
Bepxuutt npenesy yCTaBKM TeNJIOHOCUTEJIS
0...100 - TemnepaTypa ycraBku B rpan. C
He Bce xoTie NONOepPXMUBAKNT STOT IapaMeTp. Kax npasmiio, 3TOT
npenes He HOJKeH OBITH BhIle aHAJIOTMYHOTO Mpemnesa,
YCTaHOBJIEHHOTO B HaCTpOﬁKaX KOTJa.
0x0035 W u8
Huxuuit npenen ycrasku I'BC
0...100 - TemnepaTypa ycraBku B rpan. C
He Bce xoTie NoNIepPXMUBAKNT STOT IapaMeTp. Kax npasmiio, 3TOT
npenes He HOJKeH OBITh HMKE aHAJIOTMYHOTO Mpemnesa,
YCTaHOBJIEHHOTO B HaCTpOﬁKaX KOTJa.
0x0036 W u8
Bepxumit npepgen ycraesxmu I'BC
0...100 - TemnepaTypa ycraBku B rpan. C
He Bce kOTJE NOOOEpXMBAKT 3TOT napaMeTrp. Kak npaBuio, 3TOT
npenes He HOJXeH OHITH BhHIIE aHAJIOTMYHOTO Mpemnesa,
YCTaHOBJIEHHOTO B HACTPOMKax KOTJa.
0x0037 W us

Ycrasxka I'BC (EPROM)
0...100 - TemnepaTypa ycraBku B rpan. C

JJia OONBIMHCTBA KOTJIOB 3Ta yCTaBKa IOJIKHA HAXOOUTLCHA HUXE
npemnesia, YCTAHOBJIEHHOTO B MEHK CaMOT'O KOTJa, MHAue OHa MOXeT OHTb
NPOUTHOPUPOBaHA KOTJIOM. JJIsg HEKOTOPHX KOTJIOB CTOUT yCTaHaBIMBATH
STOT NapaMeTp PaBHEIM BEpPXHeMy HNpenejly ycraskmu I'BC.




0x0038

u8
YcraBka MaKCUMaJIbHOM MOIyJISUMM Topeyiku (O6yImeT COXpaHeHO B
TMOCTOSHHOM NaMaTKM ajanrepa)
0...100 - ypoBeHb MOIYJALMM B MNPOLEHTaX.
JaHHEINI apaMeTp NOOIEPXMBAETCS He BCeMM KOoTjamu. s
SJIEKTPUYECKMX TPexdasHEIX KOTJIOB BOBMOXHO 3aIaTb TOJBKO 3
YpOBHA MomynAaumm (B mmanasone 0..100%) .

0x0039

bitfields

6ur 0 - pexmMm KOHTypa OTOIJIeHMs (DyOeT COXpaHeHO B [OCTOSHHOMN
naMsaTy ananrepa)

0 - oTkyoueH

1 - BKJIOYEH
6ur 1 - pexuMm koHTypa I'BC

0 - oTkyoueH

1 - BKJIOUEH
6ur 2 - “BTOPOM KOHTYP”, MCIOJNL3YETCS TOJIEKO HEKOTOPHIMM KOTJIAaMMU C
nHTepdericom OpenTherm m MoXeT OTBedaTh 3a aKTMBaUMio Oonyepa
KOCBEHHOT'O HarpeBa WIM BCTPOeHHON oynHxumum I'BC.

0 - oTkjuYeH

1 - BxJOYEH

0x003A

Intlé

paTypsl (TONBKO XIJsI aBTOHOMHOI'O pexmma, Opentherm

-40.0..127.0) B mecCATEX IHOJAIX I'pPand

0x003B

Kc

Intlé

’‘Pa (TONBEKO AJISA aBTOHOMHOI'O pexmuMa, Opentherm

-40.0..127.0) B mecsTEHX IOJSX I'Pan

0x003C

u8
Baganue pexmma paborst (work mode) Tonsxo OpenTherm. gns Ebus.
Navien m ocraneHsix BCerpma 6ymeT BHOpaH agent setpoint:
0 - agent setpoint - Ten NE, Banare
rennoHocurens (0x0031)
1 - air setpoint - BOBAyX, HEOGXOAMMO B3afaTh TEMIEPAaTypy YCTaBKY

PaTypy

paTypsl B (0x0034) m paTypy B (0x003B)
2 - agent_otc - II3A. BajeliCTBYyeTCs TOJBKO €CHH K KOTJY HORKINYEH
JaTumMk yaMYHONM TeMIepaTyps
3..255 - reserved

0x003D

Bpenn kxorma uintlé

0x003D

Mogens xorna uintlé

Peruncrpbl coctoanHma:

Anpec Tun MSB LSB
permcrpa mocTyna
0x0040... R ile
0x006F cocTosiHME HOaHHEX B perucrpe ($addr - 0x30

- ommbxa UYTeHMs/3ammMcu B KOTEJ
— PerucTp He MNoInepXuBaeTcH




0- nna perucrpa Ha YTeHMe O3HAYaeT, YTO NaHHEE M3 KOTJa MPOYMTaHE M
BanmaHel. JJIS PerucTpa Ha 3aMMCh O3HAdaeT, YTO HAaHHbE YCIHENHO MPUHATE
KOTJIOM .
1- He MHMUMAIM3MPOBaH.
ecny permcTp R: uUTeHMe COOTBETCTBYOUMX NaHHEE U3 KOTJa He
TPUBOAMUIIOCE ,
ecym permcrp W: amanTepy He OHJIO 3alaHO 3HAUeHMe IJId 3alucu
COOTBETCTBYOWErO 3HAUEHUS B KOTJIE

Pervctp komaHA:

Anpec Tun MSB LSB
perucrpa nocryna

0x0080 W uintlé
KOoMaHzIa
0 - HeT KOMaHIH
1 - CH water filling (3ape3epBUPOBAHO)
2 - mepesarpyska amanrepa
3 - cb6poc oumBoOK KOTJa
4..65525 - 3BapesepBUPOBaHO
HpM Banucu Jiboi KOMaHIEl, KPOME «HeT KOMAaHIED», Cpal3y Xe& MeHAeTCH
COCTOAHME perucTpa «OTBET Ha KOMaHIOy» — CTaHOBUTCHA 2 - nneT
oBpaboTka KOMaHXBI

0x0081 R intl6

OTBET Ha KOMaHIy
-32768..-6 - 3ape3epBMPOBAHO

-5 - ommBKa BHIIOJIHEHMA KOMaHIE

-4 - HenonmepxrpepaeMasa KOTJIOM KOMaHIOa

-3 - He NONIEepXMBAEMENI KOTJIOM MUAEHTUOMKATOP yCTPOMCTBA
-2 - He TNONNEepXMBAeTCH MaHHLII amanTepom

-1 - He NOJIydeH OTBEeT 3a OTBEeIEeHHOE BpeKMA

0 - xOMaHIa BHIIOJIHEHA YCIIEUHO

1 - He OBUIO KOMaHHAb (3HaYeHME 110 YMOJIYaHMUIO)
2 - ypner obpafoTka KOMaHIH (OOMEH IaHHBEMM)
3..32767 - 3apesepBMPOBAHO

Eciy KOMaHZa I[OCJie Nepesarpys3KM amanTepa He NaBajlaCh, PerucTp
uyraeTcsa kak 1 - He ObUIO KOMaHIHI .




6.AJAMNTEP LORA

6.1. Yto Takoe agantep LORA?

LoRa — gononHnTensHas pagvoceTs crcTemsl ectoControl, oTavuatowascsa bonee AanbHUM Paznycom
AEeNCTBUA.

Asantep LoRa xpaHuT B cebe Bce AaHHble MOAKOUYEHHBIX PAAMOAATHMKOB 1 MO3BOASET CUCTEME
EctoControl yBnaeTb 371 AaT4nku Kak 0bbl4Hble NPOBOAHbIE AaTuMkK nHTepdelica AOMM (RS-485). Takum
00pa3oM cucTemMa MOXET BUAETb 40 32 AaT4MKa CODCTBEHHOM paanoceTy 1 ewe 32 AaTumka nopta AOrMM
(noz BMAOM KOTOpbIX paboTatoT pagmnozatunki LoRa). MosTomy cuctema BUAUT pagmogaTymnku LoRa
TO/IbKO Kak MPoBOAHble ¢ nopToM JOMM 1 3TO HUCKONBKO HE OTPaXaeTcs Ha MPOrpaMmax 1 ONoBeLLEHNSX
CUCTEMBI.

6.2. Kak nponcxoant nporpaMMmnpoBaHune 1 yaaneHme AaTymkos?

HpOI’paMMMpOBaHMe AATHMKOB BbIMO/THAGTCA MO O4HOMY. ﬂpOMCXOAVIT 3TO TakK:

1. CucTema oTnpassseT WMpokoseLaTebHbli nakeT ¢ dyHku et PROG_READ (0x46), oxuaas
NONYYUTB AaHHbIE AATUMKE Ha WrHe. AganTep LORa MCnonb3yeT 3TOT NakeT AN aKTHUBaLmMM Noucka
PaAMOAATYMKOB M He OTBEYaeT chcTeme.

2. Agantep LoRa oxmaaeT nporpaMMrpoBaHms 04HOM0 PaAMOAAaTUMKa B TedeHmne 60C. Ecam aatumk
6bl/1 33aNPOrpaMMIMPOBaH, aZanTep 3aMOMUHAET ero AaHHbIe W XeT NOBTOPHOro 3anpoca oT
CUCTEMBI.

3. CucTema NoBTOPHO OTNPAaBASAET WMPOoKoBellaTebHbIN nakeT ¢ dyHkymen PROG_READ (ox46), npu
3TOM aZanTep, XpaHs AaHHble paHee 3anporpaMmMmnpoBaHHONO PAAVOAATUMKE, OTBETUT GyHKLMeN
PROG_READ (0x46) c azpeca oxgF (c 3Toro agpeca byayT oTBe4aTb TONbKO BHOBb A00aBNEHHbIE
AaTUKkK). ECavi HoBble PaAVOAATHMKM He BblNK 3anporpaMMMpoBaHbl, ajanTep He OTBETUT CUCTEME.

4. Ecnvagantep oTBETMA A@HHBIMM HOBOMO AaTuika, cMcTemMa 0bsi3aHa CMeHWTbL aApec AaTHMKY, Tak
Kak OH M3Ha4asbHO JIEXUT BHE A0MYCTUMOrO AManasoHa (0x00...0x1F). [ins 3Toro oHa oTnpasaseT
azantepy naket ¢ dyHkumern PROG_WRITE (0x47) Ha azpec ox7F ¢ yka3aHuem HOBOTO aapeca
[,aT4MKa B 41Mana3oHe 0x00...0x1F. HoBbil agpec BbIOMPaeTCs NCXOA4s U3 YXe MMEOLYUXCS B NaMATH
CUCTeMbl 4aTHVKOB. AZanTep NOATBEPXAAET, HTO HOBbIV AaTUVK 3aMEHW CBOV aZpec Ha 3aJaHHbll
naketom ¢ dyHkumert PROG_WRITE (0x47), BbIC1aHHbIM C HOBOTO a4 peca.

5. Cuctema 0693aHa 3aMOMHUTS JaHHbIEe 4aT4MKa C HOBBIM aiPECOM M NEPUOAMYECKM ONPALINBATL ero,
PaBHO Kak ¥ ONpaLIMBaTL PaHee 3anporpamMmMypoBaHHsle AaTumkn dyHkuvert Read input registers
(oxo3).

6.  EC/v HyXHO 3anporpaMMmpoBaTh 6o1ee 04HOr0 PaAMoAaTyMKa, N.1 HaZ0 MOBTOPUTL CTONBKO Pas,
CKOIbKO AaTYMKOB HEODX0AMMO A,00aBMTh (40 32 WT).

YaaneHve pagunogatyvka LoRa 13 agantepa npomncxoanT CieayioLm 06pasom.

Aﬂ,anTep XpaHUT B cebe AdHHbIE PaaMOAATYNKOB, 1, €CAKM B HEr0 3anporpaMmMmnpoBaHbl BCE 32 AaT4MKa 1
KaXAbIl;I N3 HUX nepnogn4eckn onpalinBaeTca CMCTGMO%, 3aMNporpaMMmMpoBaThb B afantep HOBbIV AaTHMK
6yaeT HEBO3MOXHO. OAHBKO CMCTEMa MOXET NepecTaTb onpalnBaTb OANH NN HECKO/IBKO AaTHMKOB, U,
ecnn ajanTtep He yBUAWT 3anpoca AaHHbIX Kakoro-ambo AaT4vMKa 3a nepnog bonee 150¢, OH 6yAeT CYNTaTb,
4YTO CMCTEeMa yaanunnay cebs aTOT AATHUK M MO3BONT 3aNporpaMMmMpoBaTh Ha €ro Mecto HOBbIM.

Kak nponcxoAnT smMynsauma NpoBoAHbIX AaT4MKOB agantepom LoRa?

1. Ecnmpaavopatuvik LoRa He Ha CBA3M, aganTep nepectaeT 0TBEYaThb Ha 3anpockl OT CUCTEMbI MO
aZpecy «MponasLIero» A4aTurka Yepes 150C Noc/le ero yxoAa co cessu. OTCyTCTBYIOW W OTBET
Ha 3aNpoC C1CTeMa MHTEPPETUPYET Kak NPK3HaK «HeT CBA3M» C yKasaHHbIM AaTHMKOM.




[Jatunk Temnepatypsl LORa Npu HeMCNpaBHOCTK CEHCOPa W NPY NEPBOM BK/IIOYEHMM MOXET B
Ka4ecTse 3Ha4eHna TeMnepaTypbl npucaaTh ko4 ox7E7E. Cnuctema MoxeT MHTepnpeTMpoBaTh
3TO 3Ha4eHMe KaK OTCYTCTBME CBA3M C aTYMKOM W/IM €r0 YaCTU4HOE MOBPeXaeHue.




7.AQANTEP LORA HOBASA BEPCUA

7.1. Yto Takoe agantep LORA?

LoRa — 4onosHUTeNbHaA paanoceTb cucTembl ectoControl, oTanyaouanca 6onee AanbHUM Paguycom
NeucTBUS.

Asantep LoRa HoBas Bepcus BocnpuHMaeTcs cvctemon ectoControl caMocTosTeIbHbIM YCTPOCTBOM
(MHOrOKaHabHbBIN AATHYWK) 1 paclumnpsaeT GyHKLMOHAN yCTPOUCTB ceTu LoRa. B cucTemy MoxHO 406aBKTb
2,0 32-yx afanTepos LoRa 1 40 32-yx ycTpolcTB LoRa. YCTponcTBa TMPaxXMpyoTCs BO BCe aAanTepsl.

7.2. lobaBneHus agantepa LORA

[lobaBneHvie aganTtepa NPOM3BOANTCS NyTeM BBOAA U/IN CKAHMPOBAHWSA CEPUIHOTO HOMEPa, 1K Yepes
kHonky YCT.

7.3. Ypanenue agantepa LORA

ﬂpw yAaneHnn afantepa, CMctema npomsBoANT caeayroume Ael;lCTBMﬂ:

®  CHMMaeT C afanTepa posib BeAYULero U NepeHoCUT YCTPOWCTBA M3 ero 30Hb OTBETCTBEHHOCTH Ha
Apyrvie azanTeps! (Npy 3TOM eCK 3TOT aZanTepbl bbil BPYUHYIO BEIOPaH BEAYL MM, ONLKA
NPVHMMAET 3HaueHre "ABTOMaTUYECKMN BbIBOP”)

° nepecrtaeT onpawnBaTb aZantep

7.3. fo6aBneHne yctpoiicte LORA

[lobasneHue TPaAMLMOHHBIM METOAOM.

Pexum gobaBneHns akTuBMpyeTcs KomanAon 13 JIK, npu atom Heobxo1mo BbiOpaTs agantep KOTOPbIN
br3nYeCcKn HaxoAMTCS BVXe OCTaNbHbIX K 406aBNSEMbIM YCTPOMCTBAM, CUCTEMA BBINONHAET Cefytolime
warw:
®  OTK/NIOYAET pexmM A0b6aBAEHNSA YCTPOWCTB Ha BCeX aAanTepax KpoMme BblopaHHOro
®  aKTUBWPYET pexmnm f06aBaeHMs YCTPOMCTB Ha YKa3aHHOM ajanTepe
®  0OKa aKTMBEH PeXMM CUCTEMA PErySpHO onpallvBaeT TabavLly yCTPOWCTB afanTepa
® 0 BbLIXOAY TanMayTa paboTbl pexuma (Man Npu NoNYHEHUM HOBOM KOMaHAbI), CHCTeMa OTK/o4aeT
pexum Ha agantepe
[Py NOSIBNEHMM HOBbIX YCTPOWCTB Ha aganTepe C akTUBHBIM PEXMMOM 400aBEHMS yCTPOMCTB,
cucTeMa NPOU3BOAMT Ce/YIOLLME LarW:
ajanTep Ha3Ha4aeTCs BeAyWmUM Ans 406aBASEMOrO yCTPOMCTBA
®  IPOM3BOAWTCH NOMBITKA CO34aTb HOBOE YCTPOWCTBO, EC/IN 3TO HEBO3MOXHO (TWN YCTPOWCTBA He
M3BECTEH UM HET CBODOAHbIX AYeeK ANS MHOrOKaHa bHbIX YCTPOWCTB) - cUcTema oTobpaxaeT
npeAynpexaeHune B TEpMIHae 1 yAanseT yCTPOMCTBO M3 NaMsaTW aanTepa
®  noc/e yCrnewHoro co3aanns ycTporicTea LoRa akTnempyeTcs npoLecc CUHXpoHV3aumm Tabawl, 8o

BCex npounx agantepax LoRa (aHanorMuyHo ToMy Kak 3T0 NPOM3BOAUTCA NPW CTapTe CUCTEMBI UAK
nob6aBneHnn Hosoro agantepa LoRa)

[JlobasneHue no cepumHoMy Homepy




IMpwv A0D6aBAEHMM YCTPOMCTBA NyTEM BBOAA MW CKAHMPOBAHWS CEPUINHOTO HOMEPA, HE3aBMUCUMO OT
cnocoba nepeAayn CepUNHOro HOMEPA B CUCTEMY, OHa MPOU3BOAWT CeAYIOLLME 4ENCTBUS:

®  NpOM3BOAMTCA NOMbLITKA CO3/,aTh HOBOE YCTPOMCTBO, €C/IN 3TO HEBO3MOXHO (TWM YCTPOMCTBA He
M3BECTEH UM HET CBODOAHbIX iYeeK ANS MHOrOKaHa IbHbIX YCTPOWCTB) - cUcTema oTobpaxaeT
npeAynpexaeHune B TepMrHae 1 Bo3BpallaeT OTBET C KOA0M OWWOKM €CAv 3TO NpeAnoaaraeTca
anropyvTMamu Nepesadn KomaHabl

(] NoC/e YCNELHOro CO34aHu1s yCTporcTea LoRa akTMBMPYeTCs NpoLecc CMHXPOHM3aLmMmn TabauL, Bo
BCex npounx agantepax LoRa (aHanorM4Ho Tomy Kak 3T0 NPOM3BOAUTCA NPY CTapTe CUCTEMbI YA
fobasneHnn HoBoro agantepa LoRa)

° 3anyCcKaeTcd aAropMTM aBToMaTn4eckoro Bbl60pa BeAyuleroajantepa

7.4. CtpykTypbl 610Ka ynpaBneHus agantepom LoRa

AN A0CTyNa K perucTpam afanTepos UCNONb3yIOTCH GyHKLMM:

Read Holding Registers (0x03) 415 YTeHUs perncTpos,

Read Input Registers (0x04) 415 4TeHWs perncTpos

Write Holding Registers (0x10) 415 3an1cy B perncTpsi.

Read Device Address Serial Number (ox4b) 215 4teHns agpeca ycTporicTsa no ero cepuitHomy Homepy
Write Device Address Serial Number (ox4c) 415 3anucy agpeca yCTpOMCTBa NO ero CEPUIHOMY HOMEPY

7.4.1 YTeHWe agpeca ycTponcTBa no ero cepuiiHomy Homepy (Read Device Address Serial Number):

3anpoc oT mMacTepa:

00h 4Bh | 00h | 00h | 00h

00h IOOh I 00h | 00h | 00h I 00h IOOh 4Fh 4Ah

CRC CRC
crapi. mam .

anpec Oysxums Vemwansuest 1 it st HOMED

OTBeT OT ycTpoWCTBa:

00h 4Bh 0lh 86h FOh

anpec Jynxuns Anpec ycrp-sa CRC crapu. CRC wnamu.

7.4.2 3anvcb aZpeca yCTpPOMCTBa no ero cepuitHomy Homepy (Write Device Address Serial Number):

3anpoc oT MacTepa:

00h 4Ch | 00h | 00h | 00h | 00h I 00h I 00h

00h | 00h I 00h I 00h 01lh cch F3h

Anpec CRC CRC
yerp-sa crapu. Mnam.

anpec dyHKLmA v 1 HoMep

OTBeT OT yCTpoWCTBa:

00h 4Ch 0lh 84h COh

anpec yHxLms Anpec ycrp-Ba CRC crapu. CRC mnamu.

7.4.3 PervcTpel HpopMaLms o6 yetpovicte (Holding Registers):




6ur 7: - pexuMm paboTH yCTpPONCTBa
0 - Barpysumuk

1 - ocHopHOe IIO

Ourel 0..6: - owmbkM 3arpysuMka
0 - OK
1 - Ommbra TecTa OCHOBHOTO IIO

2 - Hery ocHoBHOTO IO
3 - Ommbka MPOBEPKM KOHTPOJIEHOM
CYMMEI OCHOBHOTO IIO

Anpec Tun MSB LSB

perucrpa | mocTyna

0x0000 R 12x u8

0x0005 YHMKANbHEYM 12-OaMTHEI CEePUMHEIN HOMEP yCTPOMCTBA

0x0006 R u8 u8
Bepcusa I[I0 zarpysumka T'on cBopxm II0 3arpysumka

0x0007 R u8 u8
Mecsau cGopky [0 3arpysumka JleHe cOopku [0 3arpys3umka

0x0008 R bitfield u8

Anpec ycrpoiicTea Ha mmHe Modbus

7.4.4 PervcTpel cTaTyca ycTporicTsa (Input registers):

Anpec Tun MSB LSB
permcrpa | mocrymna
0x0000 R «Jun 18 2023 15:00:00»
0x0009 Bepcus ocHOBHOTO IIO
0x0010 R u32
0x0011 Bpemsa paboTH YyCTpPOMCTBa B CEKyHIax
0x0012 R bitfield u8
6ur 0 - pexuMm paboTH yCTpOMCTBa Kon mnocsienHell 3arpy3ku/nepes3arpysku
0 - Barpysumuk
1 - ocHopHOe IIO
6uT 1l: - NOMUCK yCTpOMCTBa
0 - BHIKJIOYEH
1 - BKJIOYEH
6UT 2: - COCTOAHME PamMo MOIYJA
0 - pamuo MOOyJib OTKIIOYEHO
1 - pamuo MOmyJb BKJIOYEH
0x0013 R u32
0x0014 Macka OOHOBJIEHM) COCTOSHMY PanuoyCTPOMCTB
0x0015 R u32
0x0016 Macka OOHOBJEHMNM HAaHHHX PaIMOyCTPOMCTE
0x0017 R u32
0x0018 Macka Hajumuus PagmMoyCTPOMCTB B sYelke
0x0013 R u32
0x0014 Macka C HaHHBIMM IOMCKPETHBEIX IOaTUUKOB

7.4.5 Pernctpel komana yctponctsa (Holding Registers):




Anpec Tun MSB LSB
permcrTpa | mocrymna

0x8000 R/W ulé
VIDeHTUOMKATOP KOMaHIH :

0 HeT xomanmdel (COCTOAHME MOCJe 3anycka)
2 - KomaHOa noBGaBjieHMs yCTPONUCTBa
3 - JlobaByeHMe yCTpoMcTBa Mo 12-6alTHOMY CEPUIHEIL HOMEP
4 - JlobaBJeHMe yCTPOMCTBa IO 6-0alTHOMY CEPMMIHENI HOMEP
5 - YpmanmuTe yCTPOMCTBO
6 - KOHTpOJB yCTpOMCTBA
0x8001 R/W 116

CraTyc KOMaHIH:

-5 - Bpemsa BHIIO

-4 - pamMo YCTPOMCTBO OTKJIOYEHO

-3 - oTMeHa KOMaHIH M3-3a KOHOUT'ypaumm

-2 - 3HaueHue apr'yMeHTa KOMaHIEl He I[paBUJIbHOE

-1 - MpeHTndMKaTOpP KOMaHIH He MONNepPXMBaeTCH
0 - OK
1 - HeT KOMaHIE COCTOsHME [OCJe 3anycka

2 — ObpaBoTka KOMAaHIH

0x8002 R/W ulé6
. 3HayeHMe apryMeHTa KOMaHIE!
0x800F

M aeHTndrKaTopbl KOMaHA:

Komanna HasBaHme xoMaHIE! 3HaueHMe apryMeHTa KOMaHIEH
Bitfield
2 Hauamno nobGaeneHus 6ur 0: - pexum HoBGaBJIeHUS yCTPOMCTBA
YyCTpoMcTBa 0 - ocTaHOBUTH AOOaBIEHVE

1 - paspemmTs noGapiieHMe

PerucTp MSB LSB
0x8002 12x u8
. 12-BalTHE CEPUIHEIL HOMEP yCTPOMCTBAa
0x8007
foGasnesus 0%8008 u8 u8
ycrpoicrea no 12— o o
3 N N Homep xaHajla ycrpoicrsa |Tum ycTpoicTsa:
GaTHOMY CEePMIAHEIL
HoMe 0x54 - JlaTuMk MPOTEeYKM
p 0x1A - Tepmocrar
0x22 - JlaTuMk TeMIepaTypsl
0x8009 Bitfield
6yt 0: - KOHTPOJIb YCTPOMCTBA
0 - HeT KOHTpPOIA
1 - xoHTpoNMpyeTcsa
PerucTp MSB LSB
0x8002 4x u8
0x8003 3-CaiTHEN CepMitHE HOMEP YCTPOMCTBa
HobaBieHne
4 y??pOMCTBa n9131 us us
BaiTHOMY CepPMIHEIL . -~
Homep kaHajia ycrpoicrsa |Tun ycTpoiCTBa:
HOMEP 0x8004 z
0x54 JaTunk NpoTeuKMr
0x1A - Tepmocrar
0x22 - JlaTuMk TeMnepaTyps




Bitfield
0x8005 6ur 0: - KOHTPOJb YyCTPOMCTBAa
0 - HeT KOHTpONA
1 - KOHTpoOJMpyeTcs
. u8
5 YpoanmTe yCTPOMCTBO 0x8002 .
HoMmep ymanseMOTo KaHajla yCTPOMCTBa
Bitfield
6UT 8: - KOHTPOJIbE yCTPOMCTBA
s YcraHoBka OuTa 0x8002 0 - cBpoc koOHTpoONA
KOHTpPOJSA ychoﬁcTEa 1 - YCTaHOBUTE KOHTPOJIb
our 0..7:
- Homep kaHajna yCTpoMiCTBa

7.4.6 ObLwwe perucTpbl paguoyctporcts (Holding Registers), rae N- HoMep ycTpolicTBa

Anpec Tun MSB LSB
perucrpa mocTymna

0x1NO0O R 3x u8
0x1NO1 YHUKANbHE 3-0aiTHE CEPUIHEI HOMEP PaiuoyCTPOMCTBa

0x1NO02 R 12x u8
0x1NO7 VYHMKaNbHEM 12-OaMTHEII CEePUMHEI HOMEP PamuoyCTPOMCTBAa

0x1NO8 R bitfield
our 0: - Suelika N XpaHeHMe yCTpPOMCTBa
0 - He COxpaHeHOo
1 - coxpaHeHO
our 1: - Cea3e c N ycTpoicTBOM
0 - HeT cBA3M
1 - ecrt cBa3b
OuT 2: - HasHAYeHMS amanTepa MacTepoM
nns N ycTpoiicTsa
0 - He Ha3HaueH
1 - Hasznauen
our 3: - mect Ha N ycrpoiicTse
0 - BHIKJIOYEH
1 - BxJOYEH
ouT 4: - ycrpoiicTso N “yxpaneHo”
0 - YyCTPOMCTBO B 3TOM CeTH
1 - ycTporcTBO GBUIO NOOGABJIEHO B OPYTYI

OuT 5: - NOCTOSHHOE COCTOSHME MPMEMHMUKA
Ha N ycTporcTse

0 - He BKJIOYUEH MOCTOAHHO

1 - BKJIOYEH MOCTOAHHO

0x1NO09 R u8 u8

3HaueHMe MOWHOCTM CUTHAJa, 3HaUeHMe MOWHOCTM CUTHAajla, IPUHMMaeMoe
IpUHMMaeMoe OT MacTepa OoT ycTpoycTBa

-157+u8 -157+u8

0x1NOA R i8
CocroaHme GaTapeu B OECHpPOBOIHOM
maTumke :
-2 - OaTapes He yCTaHOBJIEHa
-1 - CcoCTOsHME HEeM3BECTHO
0 - Hu3kMit 3apan GaTapen
1..3 - ypoBHM 3apspa Barapen

0x1NOB R u8 u8
TUII yCTPOMCTRA : UMCJIO KaHakKoM B MHOTOKaHajbHOM
0x54 - JaTumMk NPOTEYKU ycTporncTse




0x1A - Tepmocrar

0x22 - JlaTuMk TeMIepaTypsl
0x1NOC R u8 u8
Bepcus nporokojyia Lora Bepcusa npoumeBkyu N ycTpoicTBa

7.4.6.1KapTa perucrpos Ans TepMoCTaTa, rae N- Homep ycTpoicTsa

Anpec Tun MSB LSB
perucrpa | mocrtymna

0x1IN10 R/W 116 3BHaueHme TemmepaTypa C OaTuMKa TEepMOoCTaTa
0x1N11 R/W bitfield
our 0: - cTaTyc TOpeJIkM B TepMoCTaTe
0 — oTKJIOYEeH
1 - BKJIOYUEH
0x1N12 R/W ile

3HaueHMe TeMInepaType YCTaHOBJIEHHOM B CUCTeMe

0x1IN12 R/W ile
3HaueHMe TeMrnepaType YCTaHOBJIEHHOM B TepMoCTaTe

7.4.6.2 KapTa pervcrpos 419 4aT4ukos, rae N- HoMmep ycTporcTsa, M-HoMep kaHana yCTpoMCTBa +0X10

Anpec Tun MSB LSB
permcrpa | mocrymna

JaTuuk TeMnepaTyps!

0x1NMO R/W ile
3HadyeHue TEeMIepaTypr C IaTuuka

JaTuMk npoTeuxn

0x1NMO R/W bitfield

6ur 0: - cpabaTHBaHMA OaT4YMKa MPOTEYKU
0 - He cpaGoran
1 - cpaboran




— 8. BJIOK YNAPBJAEHNA CMECUTE/IbHbIMUA

KOHTYPAMM RS-485 (Modbus)

8.1. Uto ymeeT 610K ynpaBAeHUsA CMECUTENIbHbIMU KOHTYpamu?

- NOAAEPXVBAaTb 33/jaHHYIO TeMnepaTypy B CMECUTEbHOM KOHTYpe, OCHAaLLLeHHbIM MOTOPW3MPOBAHHBIM
371eKTPONPVBOAOM TPEXXOL0BOr0 KPaHa;

- POM3BO/ILHO 334aBaTb TEMNEPATYPY NOAAEPXKAHNSA B CMECUTEIbHOM KOHTYPE;
- PY4HOW 1 aBTOMATUYECKWI pexurmbl paboTsl;
- yCTaHOBKA OTHOCUTE/IBHOrO MONOXEHWSA SN1eKTPONPUBOAA TPEXXOLOBOrO KPaHa;

- ycTaHoBka abCosIOTHOrO MONOXEHMS (YCTaHOBKA HEODXOAMMOW CTEMeHW OTKPBITUS C MPUMEHEHUEM
npesBapuUTeNbHOrO MOAHOIO 3aKPbITHS)

8.2. CTpyKTypbl 610Ka ynpaBieHUs CMecUTeIbHbIMU KOHTYpaMu

[lns focTyna K perncTpam aZanTepoB MCMob3YOTC GYHKLMM:

Read Holding Registers (0x03) /19 4TeHWs perucTpos,

Read Input Registers (0x04) ANs 4TEHWS perucTpoB

Write Holding Registers (0x10) 4151 3anu1cy B perncTpsi.

PerucTpebl ans KoHdurypaLmm yctporctea(Holding Registers), rae agpec N —Homep kaHana peryastopa (1,
2,3, 4)

Anpec Tun MSB LSB
permcTpa | HOCTyma

0x0NOO R/W float
0xONO1 KO3bdMLUMEHT yCUIIEeHMS MNPONOPUMOHAJNIEHOM cocTasiaomel Il perynaTop nomaum
or -3.4028235E+38 no 3.4028235E+38

0x0NO02 R/W ule
xKO2bbMLUMEeHT yCuJIeHMS MHTEeTpalibHOM cocTasjsomer [IM]] peryndaTop nomaun
or 0 mo 65535

0x0NO3 R/W ulé

nubbepeHuranbHas nocrosHHas [NU-perynsaTopa nozaun

xo3dQbuumenT ycunenmsa mmbbepeHuManbHENM cocTabisomert [l peryjgaTop nomaum
or 0 mo 65535

0x0N04 R/W u32
0x0NO5 nepuon VM B MMIUIMCEKYHIAaX
0x0N06 R/W u8 u8
MakcuMManmbHasa Momynauma UM, % abCoNoTHOE 3HAYEeHVEe CTEeleHM OTKPHTUS KianaHa

npy OTKas3e NaTuMKa TEeMIepaTypH B NPOLEHTax

0x0NO7 R/W ule
BpeMs MOJIHOTO OTKPHTMUA B CeKyHIax

0x0NO8 R/W ile
yCTaHOBKa B OECATHX Tpanyca Leascus




0x0N09 R/W us us8

OUTEL 0 - NmpMBOI CMECHMTEJIBHOTO KpaHa
0: 1 - HOPMaJIbHO OTKPHITHEI KJanaH
0 - py4YHOM pPexmMm 2 - HOpPMaJIbHO 3aKPHTENI KJalaH
1 - aBTOMaTMUYECKMU

1:
0 - peryamMpoBaHMEe TOJILKO IO Nojade

1 - perymmpoBaHMe MO Nojade 1
obpaTrke (perucTtp 0xONO8 3amaeT
TeMnepaTypy ofpaTkm)

0x0ONOA R/W ile
MMHMMallbHasa HOONyCTMMasa yCTaBKa

0xO0NOB R/W ilé
MakKcuMallbHasd OOMyCTUMasa yCTaBkKa

0x8N00 R/W ulé
0 - HeT KOMaHME — COCT. MOCJe 3alyckKa
2 - KOMaHIa OTHOCMTEJILHOTO yINpabBJieHus (apryMeHTH: 3HadeHme -100..+100 %)
3 - kxoMaHIa abCOJIOTHOTO yNpabBJjleHus (apTyMeHTH: 3HaudeHre 0..100 %)
0x8NO1 R/W ulé6
0 - ok
1 - HeT KOMaHIE — COCT. MOCJe 3anycka
2 - KOMaHIa BHIIOJIHAETCHA
0x8N02 R/W ulé6

3HaueHMe apryMEeHTOB KOMAaHIEl

Peructpel ycTporictsa (Input Registers), rae agpec N —Homep kaHana perynstopa (1, 2, 3, 4)

Anpec Tun MSB LSB
perucrpa | mocrtymna

0x0NO0O R u8
pexuMm paboTh
0 - mMHMUMaTM3auusa

1 - py4HOM pexmm

2 - aBTOMATHMYECKUIM PEXMM

3 - aBapPMMHBIM PEXMM

4 - pexmM 3auMTH (TeMmrnepaTypa 3a

npenesiaMu PeTyJIMPOBAHMUSA)

0xO0NO1 R u32
0x0NO02 BpeMsa CO CcTapTa MM [Nepes3arpy3KM KOHTpoOJIIepa B MC
0x0NO3 R ile

MOoKas3aHus OaTuukKa TeMIepaTypsl Nomaduu

0x0N04 R ile
KOI OomMBKM

-1 Her TepMonaTdymKa

-2 HEeNMCIPaBHOCTbL TepMOoIaTuMKa

-3 pexmM B3amMTH, TeMnepaTypa BHIE IOMYyCTUMOMN




9. 6JIOK UI3MEPUTE/IbHBIN 8 KAHANTOB

9.1. CTpykTypbl 610Ka ynpaBaeHns naMeputesibHbIM 610KOM Ha 8 KaHanoB

[ns gocTyna K permcTpam aZ4anTepoB UCMONb3YIOTC GYHKLUMM:
Read Holding Registers (0x03) 415 YTeHUs perncTpos,

Read Input Registers (0x04) 415 4TeHMs perncTpos

Write Holding Registers (0x10) 415 3anucy B perncTpbl.

Read Device Address Serial Number (ox4b) 215 ytenns agpeca ycrporictsa no ero cepunHomy Homepy

Write Device Address Serial Number (ox4c) A1 3anucu afpeca yCTPOMCTBa MO ero CEPUNHOMY HOMEPY

YTeHue agpeca yCTPOMCTBa No ero cepuiiHoMy Homepy (Read Device Address Serial Number):

3anpoc ot

MacTepa:

00h

4Bh_|00h | 00h | 00h | 00h | 00h | 00h | 00h | 00k | 0Oh | 0Oh

4Fh 4Ah

anpec

dymwums

VHUKamBHEN 12-6aiTHEN CEpUITHENT HOMEP YCTPOWCTEa

CRC CRC
crapu. PLELN

OTBeT OT yCTpONCTBa:

00h

4Bh

0lh

86h

FOh

anpec

DYHKLMA

Azpec ycrp-sa

CRC crapii.

CRC wyazu.

3anwuce agpeca yCTpOMCTBa Mo ero cepuiHomy Homepy (Write Device Address Serial Number):

3aﬂpoc OT MacTepa:
00h 4Ch [ 00h [ 0Oh | 00h [ 00h | 00h [ 00h | 00h [ 00h [ 0Oh [ 00h 01h cCh F3h
anpec QyHxLMA VHUKaTBHE 12-6aiTHE CepUiHETT HOMEp yCTpPONCTBa Aapec CGRC CRC
yerp-sa crapu. e
OTBeT OT yCTpOWCTBa:
[ oon 4ch 01h 84h COh |
| anpec | dyHKLMA | Anmpec ycTp-Ba crapu. | CRC mnamu.
Peructpbl MH$opMauus ob ycrporictae (Holding Registers):
Anpec Tun MSB LSB
perucrpa | mocTymna
0x0000 R 12x u8
0x0005 YHUKaNbHEN 12-0aliTHE CEepMIHE HOMEp YCTPOMCTBa
0x0006 R u8 us8
Bepcusa II0 zarpysumka Ton c6opku IO
Barpys34nKa
0x0007 R u8 u8
Mecsau cOopxm [0 3arpysumka eHp cOopxm IO
Barpys34YMKa

26




0x0008 R bitfield u8

6ur 7: - pexumM pabGoTH yCTPOMCTBa Anpec yCTPOMCTBa Ha
0 - Barpysumuk urHe Modbus
1 - ocHopHOe IIO
6uri 0..6: — oumbBkmu Barpysumka
0 - OK
1 - Ommbka TecTa oCHOBHOTO IIO

2 - Hery ochHoBHOTO IIO
3 - Ommbka MPOBEPKM KOHTPOJIBHOM CYMME OCHOBHOTO IIO

6uTe 0..6: — oumbkM ocHoBHOTO IIO
0 - OK
1 - HeT orTBeTa oT Al 1
2 - HeT oTBeTa oT ANl 2
3 - HeT jaHHHX no mmHe I2C
0x0030 R/W u8 u8
Tlepron ompoca IaTuMKa Ha MepBOM KaHaje: THUME [ORKIOYAEMEIX
15..60 cex(0x0F..0x3C) BATUYMKOB
0 - xaHaJ He u3MepseT 0x00 - maTumk He
1 - BHayYeHMe OJS CYXOTO KOHTaKTa BHIOpPaH
TepmMonpeo6pasoBaTenn
CONPOTUBIIEHUS ©

0x0A - Pt500

0x0B — 500

0x0C - Cu500

0x0D - 500M

0x0E — Ni500

0x0F - Cul000

0x10 - 1000M

0x11 - Pt1000

0x12 - 10001

0x13 - Ni1000
YHnOuUMpOBaHHEe
CHTHAJME

0x30 - Bxom 0..20MA

0x31 - Bxom 4..20MA

0x32 - Bxom 0..5MA

0x33 - Bxom 0..2500MV
CurHaN axKTUBHOI'O
CONpOTHBIIEHNMS

0x3A - 25..2000 Om
CyxXoOif KOHTAaKT:

0x32 — CcyxOM KOHTakT

0x0031 R/W us
PUNBTP MSMEpPsIeMEIX
sHAuUeHMI

0x00 — OMIBTP BEKJIOYEH

0x01 -
CpenHeapuoMe TIE CKUI
OMIBTP BKJIOYEH

0x02 - MenmaHHBIL
OMIBTP BKJINIOYEH

0x03 - Cpenue
CKOJNb3AILMIA GUIlL TP

BKJIOUEH
0x0032 R/W CrpykTypa perucrpa Takasd xe xka n y 0x0030-0x0031, TONBKO MBMEeHAETCHS HOMep
KaHaJla
0x003F
Peructpel cTatyca yctpoiicTsa (Input registers):
Anpec Tun MSB LSB
perucrpa | mocTymna
0x0000 R «Jun 18 2025 15:00:00»
0x0009 Bepcus ocHoBHOTO IO




0x0010

0x0011 BpeMsa paboTHE yCTPOMCTBa B CeKyHOax
0x0012 bitfield
B Macka :
6uTe: 0-7 - YCTaHOBKa 6uTa O3HaYaeT 3aMuKaHUA KOHTakKTa,
npM YCJIOBMM, UTO ITOT KOHTAKT HACTPOEH KakK Cyxoit
KOHTakKT.
0x0013 u8 u8
HanpskeHue BHeWHero MCTOYHMKa nuraHmusa 0..255 (0-25.5v) HanpsxeHue
COBCTBEHHOTO MCTOUYHUKA
murasmua 0..255 (0-
25.5v)
0x0014 u8 i8
AnnapaTHas Bepcusa OJoka TeMmnepaTypa
BHyTpeHHero O6Joka
0x0020 ulé
Vi3MepeHHOE 3HaYeHMe Ha MePBOM KaHajle U3MEePUTEJIbHOTO OJioKa
O0x7FFF - He MOIKJIOYeH IaTUMK MM BHIIM M3 IMana3oHa M3MepPeHMM.
0x0021 ulé

0x0028

CrpyxTypa permcrpa Takasd xe xa u y 0x0020, Toipkxo M3MEHAETCA HOMEP KaHala




10. MIPOBOAHOWN TEPMOCTAT

10.1. Peructpbl nHdopmaums o6 ycrpoiictse (Holding Registers)

Appec

perucrpa

0x0000..0x0005 R

0x0006 R
0x0007 R
0x0008

Tun
mocTyna

MSB

u8

LSB

VHUKAJNbHE 12-0aiTHE CEpMHBI HOMEP YCTPOMCTBa

u8

Bepcusa II0 3arpysumka

u8

Mecsau cBopxmu [0 3arpysumka

bitfieldbur 7: - pexuMm paGoTs
ycTporcTea

0 - 3arpysumk

1 - ocroerOe IO

6uTel 0..6: — oumOKM Barpys3duKa
0 - OK

1 - Ommbka TecTa ocHOBHOTO IIO

2 - Hery ocHoBHOTO IIO

3 - Oumbka MNPOBEPKM KOHTPOJIBHOM

CYMMBI OCHOBHOTO IIO

u8

T'on cbopku [0 3arpysumka

u8

Jlenp cbopxu [0 3arpysumxa

u8

Anpec yCTpoMCTBa Ha WMHE
Modbus

10.2. Pernctpsl coctosHua yctpoiictea (Input Registers)

Ampec

perucTpa

0x0000..0x0009

0x0010..0x0011

0x0012

0x0013

0x0014

0x0015

0x0016
0x0017

Tun

Array

LSB

Bepcusa ocrosroro II0. Hanpumep «Jun 18 2023 15:00:00»

u32
Bpems paGoTs yCTPOMCTBA B CeKYyHIAax

bitfield

6ur 0: - pexuMm paGoTH yCTPOMCTBAa

0 - Barpysumnk

1 - ocroBrOe IO

6ur 1: - pexum paboTel

0 - pabBora cocTaBe CHCTEMH
ectoControl

1 - aBTOHOMHas pabora

6uT 2: - BcTpoeHHOe peje

0 - BEIKJIOYEHO

1 - BKJIOYEHO

ile

TeMrepaTypa BCTPOEHHOI'O B TepMocTarT
Ecim no kakuM-Jymbo npuuYmMHaMm ee HeT,

ile

u8
Kon nocnenueit

3arpysku/nepesarpysku

OaTuMKa. CBA3aH C KOHTYPOM «BO3Oyx»
uyraerca sHadenue OxTFFF

TemriepaTypa BEHOCHOTO marumumka NTC 3950 10xOm. cBAzaH C KOHTypoMm «Iloy»

Eciu no xakumM-jm60 NpudYyHaMm ee HeT,

unuraercsa sHadenne O0xTFFF

ulé

Ommbra aBTOHOMHOT'O pexuma

0 - HeT ommbKM

1 - «Apapua JaTdumMkKa BO3IyXa»

2 - «ABapys JaTduMka IoJa»

3 - «ABapua IJaTuMkKa BO3Iyxa M IJaTuMKa Iojax»

116: «setpoint»- cocraBisomas yCTaBKM B KOHType «BO3IYX»

116: «shift»- cocraBndwomas ycTaBku B KOHType «BO3IYX»




0x0018 R 116: «setpoint»- cocraBisomas yCcTaBKM B KOHType «IIOJ»
0x0019 R 116: «shift»- cocraBngwmas ycTaBku B KOHType «IIOJI»
0x001A R ulé6: II-cocrasnawomas [MI-perynaropa, %. 0.100
0x001B R ul6: U-cocrasnawomas [MI-perynaropa, %. 0.100
0x001C R ulé6: J-cocrasnawomas [UI-perynaropa, %. 0.100
10.3. Pernctpbl HacTpoiku yctpoiictea (Input Registers)
Tun
Ampec MSB LSB
peruncTpa
mocTyna
bitfield
6ur 0: 0 - B cocraBe cucremu ectoControl, 1 - aBTOHOMHAHA
pabora
0x0030 R/W 6ur 1: Harpes. 0 - BEKJ. 1 — BKJ.
6ur 2: VHBepcusa pene. 0 - pejle He MHBEPTMPOBAHO M 3aMhKaETCH
npy HarpeBe. 1 — pejle MHBEPTMPOBAHO M PasMHKAETCsS MpU
Harpese.
usd:
u8: 3ameicTBOBaTE KOHTYP
0x0031 R/W 3ameiCTBOBATE KOHTYP «2» «1»
0 - BuKJI. 1 — «BO3IOYVX» 2 — «IIOJI», 3 0 - BHkJI. 1 — «BO3OYX»
— TEeIJIOHOCUTEJIb 2 — «lI0Jl», 3 —
TEMJIOHOCUTETIb
0x0032  R/W i16:
«setpoint»- cocraenaomas ycTaBKM KOHTypa 1
0x0033  R/W i16:
«shift»- cocraBnsgomas ycTaBkyu KOHTypa 1
0x0034  R/W 16
«setpoint»- cocraBnsapmas yCTaBkM KOHTypa 2
0x0035  R/W ile:
«shift»- cocraensomas ycTaBKM KOHTypa 2
ile:
0x0036 R/W bakTuyeckas TeMmnepaTypa B KOHType «1l» MO IOaHHBM CHCTEMH.
O0x7FFF - HeT IaHHHX
ile:
0x0037 R/W baxkTUUeCKy®w TeMIepaTypa B KOHTYPe«2» IO HaHHEM CUCTEMH.
O0x7FFF - HeT OaHHHX
usd:
TUI PEeTryIUPOBaHUA B
aBTOHOMHOM pexume
0 - no maTuMkKy BO3HOYyXa.
JaTumk roJsyila He
0%0038 R/W MUCIIOJE3YyeTCs .
1 - mo pmaTumMky MnoJja.
JaTuMk BO3OyxXa He
MUCIIOJE3YyeTCs .
2 - [0 HATuMKy BO3OyXa
C OTpaHMYEHMEM IO
HaTuuKy I0J1a .
us8:
HacTpolika apapuifHOTO pexuma padoTe usg:
0x0032 R/W pejie mpu OTCYTCTBUM HATUMKa Tlepron paboTsr INI-

TeMnepaType, IJMUTEJBHOCTE Gbase
BKJIOYEHMS . MMHMMAJIbHO 3HaYeHMe -
MaxCuMajibHOe - Mepron paboTe

perynaTopa. 0..60 MmH.

0, no ymondaHmo 10 MmH

llpumeHAeTCAa B
pexume «padora B
cocrape CUCTEMs
ectoControl»

llpymeHAeTCAa B
pexume «padora B
cocraBe CHUCTEeMs
ectoControl»

TpuMeHseTCs B
pexuMme «paboTa B
cocTaBe CUCTEMH
ectoControl»

IlpuMeHsaeTca B
pexnMe «pabora B
cocTaBe CUCTEME
ectoControl»

llpumeHseTca B
pexume «pabora B
cocTaBe CUCTEME
ectoControl»

llpymeHseTca B
pexume «paboTa B
cocraBe CUCTEeMs
ectoControl»

llpymeHAeTCAa B
pexume «pabora B
cocrape CUCTEMs
ectoControl»

llpumeHseTca B
aBTOHOMHOM
pexume

IlpuMeHsaeTCca B
aBTOHOMHOM
pexuMe



0x003B

0x003C

0x003D

0x003E

0x003F

0x0040

0x0041

0x0042

0x0043

R/W

R/W

R/W

R/W

R/W

R/W

R/W

R/W

perynAaTopa (3amaeTca B Mianumen
YacTy) . MO YMOJIYAHMIO 5 MMUH.

usd:
BpeMmsa ymepxaHusa
u8: TNONCBETKM BSKpaHa Iocie
HacTporika MaKCHMallbHOM SAPKOCTMI noboro mercTeus
oucnnes nose3oBaTend. 5..30c,
0..100% ecmm 0 - noaceeTka
ropuT BCerma. Ilo
ymoJyiuanmio 10c.
ul6:

HacTporika MaKCHMMaJlbHas TeMrnepaTypa Temjoro nosna. B °C C. Ilo
ymonuaumo 30,0C, BO3MOXHEHM mmanaszox 10,0..40,0°C

ile:

Koppexuusa MOKas3aHui BCTPOEHHOTO TepMmomaTumka, 0.1°C

ilé:

Koppexiysa BEHOCHOTO NTC

Tepmomarumuka, 0.1°C

3amaTe OoTOOpaxaeMmele OWMOKM

u8/u8:

Oumbkra KOHTypa 1/oumbkra KOHTypa 2.
Ommbxa KOHTypa «1l» B Mianmem OamTe:
0: - HeT omMOKM

1: L -- KOHTYp He MMeeT CBA3U C
TEPMOCTaTOM, MM OTCYTCTBYET BOBCE.
OTrobBpaxaeTca cuMBOJI «L». PemeHue:
HACTPOMTE KOHTYP OTOMUIEHMA B JIMUHOM
xabuHeTe, a B HACTPOMKAaxX TepMOCTaTa
YKaxXuTe 3TOT KOHTYP.

2: C -- KOHTyp NpuMBA3aH K
TEPMOCTAaTy, HO HE HAaCTPOEH IOJDKHBIM
o6pasoM: OTCYTCTBYWT yIpaBJigioume
YCTPOMCTRBa MM HEeOOXOOMMEIE NaTUMKM.
OTobpaxaercsa cuMmBoyl «C». PeumeHue:
BHIMTOJIHMTE HACTPOMKY KOHTypa B
COOTBETCTBMUM M MHCTPYKLMENR Ha
MHOTOKOHTYPHYO MPOTPaMMy OTOIMJIEHUA .
3: E -- KOHTYp HacCTpOeH KOPPEeKTHO,
HO HAXOOMUTCHA B COCTOAHUM OWMOKU
(HampMMep, KOHTYP OCTaHOBJIEH IO
ommbke koTia). OTobpaxaeTCs CHMMBOJI
«E». PemeHme: ycTpaHuUTe oOumMbOKy B
KOHTYpe.

4: U -- KOHTYp nepeBeleH B PYyYHOM
pexuM 1 He paboraer. OrobpaxaeTcs
cumBoJl «U». PelleHue: BKIIOYUUTE OOUH
13 pabouMx PEexXMMOB KOHTYpa:
«OxoHOM», «CranmapT» wim «KombopT».
5: O -- KOHTYp OTKJIOYEH U He
BHIMOJIHAET PEeTYIMPOBAHME TEeMIePaTypH .
OTrobBpaxaerca cuMmBoJ «O». PemeHue:
BKJIOUUTE OOMUH U3 PaboumMxX PexmuMoB
KOHTypa: «OKOHOM», «CTaHmapT» Wiu
«KombpopT» .

ile:
MuHMManepHad yCcTapka, KOTOPYK MOXHO 3amaTh NOBOPOTOM KOJbLA
Ha TepMOCTaTe IS KOHTypa «1»

ile:
MakcuMarnbHas yCTaBKa, KOTOPYH MOXHO 3alaTb MOBOPOTOM KOJIbLA
Ha TepMoCTaTe A KOHTypa «1»

ile:
MyHMMasbHasa yCTaBkKa, KOTOPYK MOXHO 3aJaTk [NOBOPOTOM KOJIbLA
Ha TepMocCcTaTe IJiAd KOHTYypa «2»

ilé:
MakcuMarnbHas yCTabBKa, KOTOPY MOXHO 3alaTh MOBOPOTOM KOJbLA
Ha TepMocCcTaTe IJiAd KOHTYypa «2»

llpymeHAeTCA B
aBTOHOMHOM
pexumMe

llpymeHAeTCAa B
pexume «paboTa B
cocraBe CUCTEeMs
ectoControl»

llpymeHAeTCAa B
pexnme «padora B
cocraBe CUCTEeMs
ectoControl»

TpuMeHseTCs B
pexnMe «pabora B
cocTaBe CUCTEMH
ectoControl»

IlpuMeHsaeTca B
pexnMe «pabora B
cocTaBe CUCTEME
ectoControl»

llpumeHseTca B
pexume «pabora B
cocTaBe CUCTEME
ectoControl»




10.4. Komangb! yctpoiictBa (Holding Registers)

Appec perucTpa

0x8000

0x8001

0x8002
0x8003

Onxogx
KOMaHAs

Tun
MSB LSB
mocTyna
ulé
R/W
Onkon KOMaHIE
il6 craTyc KOMaHOb
-4 TayMayT KOMAaHIH
-3 - BHIIOJIHEHME KOMaHIel HEBO3MOXHO B ﬂaHHHﬁ KOH@MTypauMM ychoﬁcTEa
R/ -2 - HeBepHOe 3HAUeHMe B apryMeHTax
-1 - xoMaHIH He NOIONepXUBaeTCH
0 - KOMaHIEBl BHIIIOJIHEHA
1 - oxuIaHue KOMaHIE
2 - KOMaHOa BHIIOJIHAETCHA
R/W aprymMeHT KoMaHns [0]
R/W apryMeHT KOMaHns[1]
Tabanua KomaHg
Komanpa ApT'yMEHTE

Her xomanme

[0]: 0 - B cocTaBe

YcraHOBKa pexmMa paboTe cucTtemel ectoControl, 1 —

aBTOHOMHafA paboTa

BEIMOJIHEHME BO3MOXHO TOJIBKO

BrIIOUMTE UHOMKATOP «Harpee» [0]: O - BEJ. 1 — BKJ. pexuMm «paboTa B cCocCTase
cucremer ectoControl»
[0]: O - Be. 1 — BEITOJIHEHME BO3MOXHO TOJIBKO
3ameifcTBOBaTh KOHTYP «1» «BO3VX» 2 — «IIOJI», 3 — pexuM «pabora B cocTase
TENJIOHOCUTEJb cucTeMel ectoControl»
[0]: O - BEKJI. 1 — BHIIOJTHEHME BOSMOXHO TOJIBKO
3aneicTBOBATE KOHTYP «2» «BO3IOYX» 2 — «IOJ», 3 — pexuMm «pabora B cocTabe
TEMNJIOHOCUTENb cucrems ectoControl»

3amaTe yCTaBKYy

3amaTe yCTaBKYy

[0]: il6: «setpoint»-

cocTapigiomas yCTaBKM
BRIMOJIHEHME BO3MOXHO TOJIBKO

B KOHType «1» pexuM «paboTa B cCOCTape

[1]: i16:«shiftn— cucTemu ectoControl»

cocTaBndapllasd yCTaBKU

[0]: i16: «setpoint»-

cocTapidgomas yCTaBKU
BEIMOJTHEHME BO3MOXHO TOJIBKO

B KOHType «2» pexuM «paboTa B cCOCTape

. . cucremer ectoControlx»
[1]: i16: «shift»-
COoCTaBAlas yCTaBKM

BRIMOJIHEHME BO3MOXHO TOJIBKO

BamaTe GaKTUUECKYKD TeMIepaT B 0]: 116 -TemmepaTypa.
a o i paTypy 10] paTyp pexuM «pabora B cocTase

KOHType«l» O0x7FFF - HeT IaHHHX

cucremer ectoControl»

. BHINOJIHEHME BO3MOXHO TOJIBKO

BazmaTb QaKTMUECKYy© TeMIepaTypy B [0]: il6 -TemnepaTypa.

pexuMm «paboTa B cCocCTase
KOHTYype«2» 0x7FFF - HeT IaHHBX

YCTaHOBUTL TUI

ABTOHOMHOM DPexyume

cucremer ectoControl»

[0]:

0 - mo maTumMkKy BO3OyXa.

JaTumk nojia He

MCIOJNB3YeTCA. BEITOJIHEHME BO3MOXHO B JIOOOM
pexyMe. HaCTPOMKa BIMAET
TOJIBKO Ha ABTOHOMHEI PEXUM.

PerynmMpoBaEua B

1 - nmo pmaTumky noJsa.
JaTumMk BO3IOyxa He
MUCIOJIE3yeTCA .




11

12

13

14

15

16

17

18

HacTporika aBapuifHOTO pPexmuMa .
IIMTENbHOCTE BRIOYEHUA

Tlepron patoTel MMI-peryssropa.

HacTporika mMaxkcumanibHas TeMmnepaTrypa
TEernJjoro mnoja

HacTporika nomceeTku

HacTporika MaxkcCuMasibHOM SPKOCTU
aucniesa

KoppeKUms CTPOEHHOT'O TEPMOMaTuYMKa

Koppekumsa BelHOCHOTO NTC
TepMOonaTuMKa

Banare oTobpaxaemsle OMMUOKM

2 - No maTuMKy BOBAyXa C
OTPaHUYEHVEeM IO OaT4dUKy
noJjsa.

[0]: ulé6

HacTpoiika apapuitHOTO
pexuMa paboTH pejie npu
OTCYTCTBUM OaTUUKAE
TeMrnepaTypEl,
IUMTENbHOCTE (aser
BKJTOYEHMA . MMHMMAJIbHO
3HaueHue - 0,
MaxCuMajlbHOe - Mepuon
paboTH perynATopa. IO
YMOJTYaHMIO 5 MMH.

[0]: ulé6

Iepron pa6oTe INI-
perynsaTopa. 0..60 MuH.
no ymonyanuo 10 MuH

[0]: ule6

MakcyManbHasa TeMneparypa
TenJoro mnoJjia B rpamycax
C. Tlo ymomuanmo 30,0C,
BO3MOXHEI aManasoH
10,0..40,0C.

[0]: ulé

Bpemsa ynepxaHus
TMONCBETKM SKpaHa Mocie
moBOTO NenCTBMA

BhinosHeHUe BO3MOXHO B JIOOOM
pexuMe . HaCTpOKa BIMAET
TOJIBKO Ha aBTOHOMHEIA PexumM.

BrImosiHeHMe BO3MOXHO B JIOOOM
pexuMe. HaCTpOMKa BIMAET
TOJIBKO Ha aBTOHOMHEII DPEXUM.

BhinosHeHUEe BO3MOXHO B JIOOOM
pexuMe . HaCTPOKa BIMAET
TOJIBKO Ha aBTOHOMHEIA pPexumM.

BrIONIHEHMEe BO3MOXHO B JIOOOM

nonezoBarensa. 5..30c, pexnMe .

ecm 0 - momceeTka TOPUT

Bcerpma. Ilo YMOJI4aHUIO

10c.

[0]: ul6 BEITOJIHEHME BO3MOXHO B JIOOOM
0..100% pexnMe .

[0]: ile

Koppexuusa noxaszaHui BeITOJTHEHME BOBMOXHO B JIOOOM
BCTPOEHHOT'O pexmme .

TepMomaTunka, 0.1°C

[0]: ilé

BhinonHeHUEe BO3MOXHO B JIOOOM

Koppexuus BeHOCHOTO NTC pexume .

Tepmomarumka, 0.1°C

[0]: u8/u8

Ommbka KOHTypa
«1l»/ommbKra KOHTypa «2».
Ommbra KOHTypa «1» B
MianmeM OanTuke

0: - HeT omMOKM

1: L -- KoHTYyp He wmmeeT
CBA3M C TEepMOCTaTOM, WIN
OTCYyTCTBYET BOBCE.
OTrobpaxaercs cuMBOJ «L».
PemeHre: HacTpouTe
KOHTYP OTOIUJIEHMA B
JinuHoM xabuHeTe, a B
HaCTpOMKax TepMocTarTa
YKaxmTe 3TOT KOHTYP.

2: C -- KOHTyp mpuBA3aH
K TepMOoCTaTy, HO He
HAaCTpPOEeH IOOJIXHEIM
ofpaszoM: OTCYTCTBYOT
yOpaejgomme yCTPONCTBa
UM HeOoOXOIMMble INaTUMKM.
OTobpaxaeTcsa CUMBOJ «Cx».
PemeHue: BEINOJHUTE
HaCTPOMKY KOHTypa B
COOTBETCTBUM U
VMHCTPYKLUMEN Ha
MHOTOKOHTYPHYI NpOoTpaMMy
OTOMJIeHNA .

3: E -- KOHTYyp HacTpoen
KOPPEeKTHO, HO HAXOIOMTCHA
B COCTOAHUM OWMOKM
(HanpMMep, KOHTYP

BHINOJIHEHNME BOSBMOXHO B JIOOOM
pexmmMe .




OCTaHOBJIEH MO oumbKe
xoTiya) . OrobpaxaeTcs
cuMBoOs «E». Pemenue:
ycTpariuTe oumbKy B
KOHTYpe.

4: U -- KoHTYp mnepeBeneH
B PYYHOM PEXmMM U He
paboraer. OTobpaxaeTcs
cumMBos «U». PemeHue:
BKJIOYUUTE OOMUH U3 paboumx
PEXMMOB KOHTYPa :
«OKOHOM», «CTaHmapT» WM
«KombopT» .

5: O -- KOHTYpP OTKJIOYEH
M He BHIIOJIHAET
perynupoeanue
TeMInepaTypsl.
OTrobpaxaeTca CUMBOJ «O».
PelleHMe: BKJIOYMTE OIMH
13 paboumx PexmMMoB
KOHTypa: «3OKOHOM»,
«CrangapT» um
«KombopT» .

[0]: il6

MmHMMasbHasa yCTaBKa
KOTOPYIO MOXHO 3aIaThb
MOBOPOTOM KOJIbLlA Ha
TepMocTaTe Ayid KOHTypa

3amaTe MMHMMAJIBHYO YCTaBKY KOTOPYIO
19 MOXHO 3aJaThb OBOPOTOM KOJbLIA Ha
TepMOCTaTe IJI8 KOHTypa «1»

«1»

[0]: il6
3a7aTe MAaKCUMAJIBHYKD YCTaBKYy MaxcuMallbHasd yCTaBKa

20 KOTOPYI MOXHO 3a4aTb IOBOPOTOM KOTOPYI MOXHO 3aAaTh

KOJIblla Ha TepMOCTaTe IJid KOHTypa TMOBOPOTOM KOJIbLIA Ha
«1» TepMOCTaTe IJid KOHTypa

«1»

[0]: il6

MyHMMabHas yCTaBKa
KOTOPY0 MOXHO 3aJaTh
MOBOPOTOM KOJIbLlA Ha
TepMocTaTe Ayid KOHTypa
«2»

[0]: il6
3a7aTe MAaKCUMAJIBHYKD YCTaBKY MaxcuMallbHasd yCTaBKa
KOTOPYI MOXHO 3alaTb MOBOPOTOM KOTOPY MOXHO 3anaTh
KOJIblla Ha TepMOCTaTe IJig KOHTypa TMOBOPOTOM KOJIbLIA Ha
«2» TepMOCTaTe INJid KOHTypa
«2»

3amaTe MMHMMAJIBHYO YCTaBKY KOTOPYIO
21 MOXHO 3aJaThb OBOPOTOM KOJbLIA Ha
TepMOCTaTe IJIA KOHTypa «2»

22

0 - pene He

MHBEPTUPOBAHO U

BaMEIKAETCHA NP BKIOYEHMM
HarpeBa. 1 — pene

MHBEPTUPOBAHO U

PasMbIKaeTCA Mpu BEITOJIHEHME BO3MOXHO B JIOOOM
BKJIOYEHMM HarpeBa. pexmMe .
YUUTHIBETCS KaK B

ABTOHOMHOM pPexuMe

paGoTH, Tak U B peXuMe

«pabora B cocTaee

cucremer ectoControl»

23 VHBepcus pee.

BEINOJIHEHME BO3MOXHO TOJIBKO B
[0]: O - BEKJ. 1 — BKJI. pexuM «pabora B cocTase
cucremer ectoControl»

BxJIOUEHME HarpeBa C IOMOIUBK peJie
COTJIaCHO MHBEPCUM.

24




11. MIPUUMEPBI MAKETOB AAHHbIX

[Ans Toro, 4TobbI NpoOM3BECTH OBMEH AaHHbIMM C YCTPOMCTBaMK, AOCTAaTOYHO YCTaHoBUTL Ha MK yTuanTy

Modbus Poll: https://www.modbustools.com/modbus_poll.html, noaknounts k MK agantep COM-RS485 (1am

USB-RS485), BEINONHUTL HAaCTPOMKM COEAMHEHMS C aAanNTepOM, @ 3aTeEM NMPOM3BECTH YTEHME WM 3aMnchb
TpebyeMbix perncTpoB yCTPOMCTBa.

MopsA0K AENCTBIN TaKOB:

1. OTkpoWiTe okHO HacTpoek coeamnHeHus (Connection -> Connect), BbibepuTe NocaeA0BaTeNbHbIN NOPT,
K KOTOpPOMY NOAKKOYEH aganTep RS-485. YbeauTeCh, 4TO HACTPOVKM NOPTa COOTBETCTBYIOT CKOPOCTM
19200 6KT/C, 8 BUT AaHHbIX, 6€3 KOHTPOA YeTHOCTY, 1 CTON-6UT, a pexum obmeHa AaHHbIMU — «RTU».

Connection Setup 'Y
Serial Port ~

Cancel

Mode
@rtu Oascr

Response Timeout

1000 [ms]
Delay Between Pols

Adwnced... | [22 Jims:

Remote Madbus Server
IF Adcress or Mode Mame

127.0.0.1 ~
Server Part Connect Timeout Pv4
502 3000 [rmz]

IPvG.

2. OTkpoviTe OKHO OTMPaBKKW NPOM3BO/bLHbIX AaHHbIx (Functions -> Test Center), BBeAWTe AaHHble ANS
OTNpaBkW YCTPOMCTBY: aApec, koA byHkumu, Tpebyemble AaHHble, KOHTPObHYIO CymMmy. Mpu
akTvBaumm napameTpos «Add check» 1 «CRC» KOHTPONbHYIO CyMMY BBOAUTL HE HyXHO, NPOrpamma
paccumTaeT ee camocTosATenbHo. Haxmute «Send» Ans oTnpasky AaHHbiX U Habawogante oTseT
yCTponcTga. Takm 06pa3om MOXHO HAaCTPOUTbL a4 PeC yCTPOWCTBA, NCMONb30BaB GYHKLMIO OX47.

[ Test Center X
Enter hex numbers separated by *," "." or space

[00 4680 42 ]
| openist || saveist || gear || Addtolst || send || Bt || coy |

[Jadd check @®cRC  OLRC

Bce naHHble nprMepoB HKXe NpeAcTaBeHbl B WeCTHaaUaTepU4YHOM BUAE.

1. NporpammuposaHue ycTpoiicTea ¢ agpecom 01h HOBOFO agpeca osh.

3anpoc oT MacTepa — YTeHne UMeloLLerocs aapeca (HeobssaTe bHbIN 3aNpoc):



https://www.modbustools.com/modbus_poll.html

00h 46h 80h 42h
anpec yREIAA CRC wnamu. CRC crapu.
OTBeT OT yCTpOWCTBa:
00h 46h 0in 82 60
anpec byHxumua Anpec ycTp-Ba CRC mmamu. CRC crapuw.

3anpoc OT MacTepa — 3annch HOBOIO aZpeca B yCTPOWCTBO:

01h 47h 05h D3 F3
anpec DyrRIAA Anpec ycrtp-Ba CRC wniamu. CRC crapm.
OTBeT OT yCTpOWCTBa:
05h 47n 05h 92 32
CRC wianu. CRC crapu.

anpec yHKIMA Anpec ycrp-sa

YTeHne TMNa 1 agpeca BeAeTCA OAHVM 3aMpOCOM.
2.  Yrenne Tuna nID ycTpolicTBa C agpecom o1h:

3anpoc oT macTepa:

0lh 03h 00h 00h 00h 04h 44h 0%h
Anpec DyHuKIAR Anpec per. Ampec per. wn. Kon-Bo. per. Kon- CRC CRC
cr. cr. so. unam. crapu.
per.
.
OTBeT OT yCTPOMCTBA:
O0lh 03h 08h 00h A7h Elh Adh 00h 0lh 22h O0lh ADh D5h
anpec Ty Kor-5o RSVD (0] DI1] Dl2] RSVD Aapecc Ton Kon-so. CRC CRC
s Gaitr yerp- yerp- KaHanoB Mntam. crapur.
ea. a.

3. YreHne gaHHbIX AaTUYMKA TEMNEpaTypbl (BAAXHOCTM) C aapecom ozh:

3anpoc oT macTepa:

07h 04h 00h 20h 00h 0lh 30H 66H
anpec Qysrimn Azpec per. Azpec per. Kom-s0. per. Kon-zo. CRC wnamu. CRC capu.
cr. 2. cr. per. mn.
OTgeT oT yCTpOIZCTBa:
07h 04h 02h 0lh 30h 30h B4h
anpec Qysrimn Kon-50 Ganr Temn. ct. Temr. w. CRC mnamu. CRC capu.

MonyyeHHble AaHHble TemnepaTypsl (130h) B 48CATUYHOM BUAE BLIFNSANT Kak 304, T.€.30,4C Ans AaTumka

BIaXHOCTN A 30,40/0 ANA AaTHYMKa B1aXHOCTUN.

4, BkntoyeHne BTOPOro KaHaa U BbIKNKOYEHKME OCTa/IbHbIX pesie C a4pecom 18h




3anpoc oT macTepa:

18h 10h 00h 10h 00h 0lh 02h 02h 00h 02h 30h
anpec DYHKIA Anpec Anpec per. Kon-so. Kon-80. Kon-8o Per cr. Per mn. CRC wmamu. CRC crapu.
per. cr. . per. cr. per. wmi. Gaitr

OTBeT OT yCTPONCTBA:

18h 10h 00h 10h 00h 0lh 02h 05h

anpec PysKumn Ampec per. ct. Anmpec per. wi. Kon-s0. per. Kon-s0. per. CRC CRC crapu.
cr. . Mnagu.

B peruncTp c agpecom o nuweTcs 3HaveHve 0200h. CTapluas 4acTb PerMcTpa OTpaxaeT 3HaueHve Nepsbix 8
BbIXOA0B. MazWwas — BbIXOA0B C 9 MO 16.

5. BkntoyeHne BTOPOro KaHana 610Kka pene Ha 100 CekyHA

3anpoc oT macTepa:

18h 10h 00h 21h 00h 0lh 02h 80h C8h 67h 27h
anpec byHKLMA Anpec Anpec Kon-s0. Kon-s0. Kon-80 Per cr. Per mn. CRC wmamu. CRC crapu.
per. per. per. per. wm. Gaitr
cr. . cT.

OTBeT OT yCTPONCTBA:

18h 10h 00h 21h 00h 0lh 53h Cah
anpec PysKumn Rapec Aapec per. Kon-s0. Kon-s0. CRC CRC crapu.
per. . per. ct. per. mam.
cr. .

B peructp c agpecom o nuweTcs 3HaveHve 8oC8h. CTaplumm out uncna (8oh) — skatoverne pene. C8h =200
— BpeMs BKAKOYeHNS, paBHoe 100 C (B MHTEPBanax no o,5c).
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