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1.06LLAA NHPOPMALLNA O NMPOTOKOJIE

1.1. ANA Yyero Hy>XeH 3TOT AOKYMEHT?

HacToAWwWiA AOKyMEHT OMMCEIBAET MPOTOKON OOMEHa BHELUHWMX YCTPOIACTB, MOAKIUAEMBIX K
nopty AON, ¢ cuctemoirt EctoControl. MpoTokon OCHOBaH Ha ocHoBe CTaHzapTe Modbus RTU
(MODBUS APPLICATION PROTOCOL SPECIFICATION V1.1b), http://www.modbus.org.

Icnonb3oBaHMe HacTOALIEro MpOTOKOMa MO3BOAWT paboTaTb C YCTPOMCTBAMM KOMMaHMUM
JkTOCTpOM 6e3 cucTembl ectoControl, 3ameHMB ee Ha anmapaTHO-MPOrpamMMmHbIe CPeACTBa
nonb3oBaTens.

1.2. ®u3nueckuii N KaHaNbHbI YPoBEHb NPOTOKO/NA

Ha ¢ur3myeckom ypoBHe ncnonb3yeTca nHTepdeiic RS-485, nonyaynnekcHbi pexvm. B kavectse
KaHanbHOro ypoBHSA Mcnonb3yetcs npotokon UART, ckopocTs 19200 6ut/c, 8 6UT aaHHbIX, 1
CTapTOBbIA 1 1 CTONOBbLIN BUT, 6€3 KOHTPONA YETHOCTY.

Ana noakntoueHus ycTpoincTs k cucteme EctoControl mam K pasBeTBUTENHO MCMOMb3YeTcs
YeTBIPEXXNNBHBIA Kabenb. Kaxaoe yCTPONCTBO MMeeT B CBOEM COCTaBe kabenb AnnHon 1...10M,
OCHaLLleHHbIN coeanHmTenem Tuna 4P4C (aHanorMyHbIM yCTaHaBAMBaeMOMY Ha kabene Tpyook
NpOoBOAHbIX TenedpoHHbBIX annapaTos). B 3aBMCMMOCTY OT NPOW3BOAWTENS Kabens BO3MOXHbI 2
BapMaHTa COOTBETCTBUI LiBETA XWAbl CUTHaNy NHTepdelica:

Homep HavmeHoBaHue cirHana LiBeT (BapmaHT LIgeT (BapuaHT kabensi Ne2)
KOHTaKTa kabensa Nel)
1 +12V XenTblii KpacHein
2 GND benbiri benbili
3 A 3eneHbin 3eneHbin
4 B KopunuHesbIn CuHun

BHeLWHWI BUA pasbema yCTPOCTB U HyMepaLmsa
€ro KOHTaKTOB MoKa3aHa Ha pUcyHke.

Mo nvHnam +12V 11 GND Ha ycTpoicTsBo
noctynaet nutaHue (7...14B MOCTOAHHOro ToKa).
JIMHUK «A» 11 «B» NpefCcTaBnstoT COOOM
CUrHanbHble AHUN NHTepdelica RS-485.
YpoBeHb HanpsXeHus npy GopMUPOBaHMN
CUrHana yCTporcTBOM NexuT B AnanasoHe 0..58,
npv GOPMMPOBaHNM CUTHANA BHELUHNM
ycrporicteom - 0...12B.




1.3. TpaHCNOPTHbIV YPOBEHb NPOTOKO/NA

Ans peanvizaumn obMeHa AaHHbIMK C YCTPOMCTBAMU MCMONb3YHTCA CTaHAAPTHbIE GYHKLMM
npoTtokona Modbus:

Read Holding Registers (0x03)
Write Holding Registers (0x10)
Read input registers (0x04)

Kaxgoe yCTpoCTBO Ha LUMHEe ABNSETCH BEAOMbIM, ANA ONpoCca YCTPOWCTB W YNPaBAEHNS MU
1CNONb3yeTCsa eAnHoe Bedylliee yCTPOMCTBO (cuctema EctoControl).

[Ana 4TeHns agpeca 13 yCTporCcTBa UCMONb3yeTca GyHKUmMa 0xX46, a Ang ero 3an1cu B yCTPOCTBO
- dyHKuNna 0x47.

[lanee npu onncaHny PervcTpoB NCMOb3YITCH CeaytoLLme YCAOBHblE 0603HaYeHWS:

RSVD - 3apesepBrpOBaHO A1 MOC/EAYIOLIEro UCMO/b30BaHUA (YTeHVe U 3anucb MOryT
NpUBeCTY K HempeAcKkasyeMomy pesynbTaTy)

R - pocTtyn TonbKo Ha yTeHue (input registers). 3anmncs He gacT pesynbTata.
RW - pgocTyn Ha yTeHuWe v 3anuce (holding registers)

Kaxpaoe yCTpOCTBO COAEPXMUT OAHOTUMHYH MHPOPMALIMOHHYIO CTPYKTYPY, COAEPXaLLyto OBLLYyO
NHGOPMaLMto 06 yCTporcTBe.

HauanbHbIV agpec cTpykTypbl (pernctpsl): 0x0000, holding registers

[AnnHa cTpykTypbl (perncTpsl): 4

Appec OanTa 0 1 ‘ 2 ‘ 3 4 5 6 7

Tlonte RSVD UID RSVD ADDR TYPE CHN_CN
T

Peructp 0 1 2 3

IocTyn R R R R

Anpec 0x0000 0x0001 0x0002 0x0003

perucrpa

UID - yHMKaNbHbI MAEHTUOUKATOP YCTPOMCTBA (ANMHa 3 6ainTa), AManasoH 3HaYeHni:
[0x800000; OXFFFFFF].
ADDR - norvyeckuii agpec ycTponcTaa Ha WwinHe ModBus, no ymonyaHuto OXFO (moxer 66176
TIOVHYANTE/IBHO 3aITNCaH MACTEPOM C [TOMOLLbIO LUMPOKOBELYATE/IbHOIO r1aKeTd). imeeT
avanasoH 0x01...0x20.
TYPE - TN yCTPOWCTBA, ONpefensroLnii ero prsnyeckmne CBONCTBA:

M3mepuTenbHble AaTunku:

0x22 - patyvk Temnepatypbl

0X23 - faTyMK BNaXHOCTM BO34yXa

KOHTaKTHblE AaTUnKN:

0x50 - yHVBEPCaNbHbI KOHTAKTHBIV AaTUVK



0x59 - pa3BeTBUTENE KOHTAKTHOTO AaTyMKa 10-KaHaNbHBbIN
YCTpONCTBa ynpasneHuns:
0xCO - 610K ynpasneHns pene AByxkaHanbHbIN
0xC1 - 6nok ynpaBneHus pene AecaTkaHanbHbI
Mpoyve ycTponcrea:
0x11 - agantep OpenTherm (nepsas BepcKs, CHATa C MPON3BOACTBA)
0x14 - agantep OpenTherm (BTOpas Bepcns)
0x15 - agantep eBus
0x16 - agantep Navien
CHN_CNT - ymcno kaHanos yctporictaa (1...10).

MNpov3BoANTENL YCTPONCTB He 3aAaeT 1M Npw NPOM3BOACTBE Kako-1Mbo KOHKPETHBI aapec,
nepezs 06MeHOM AaHHBIMU HYXXHO NPUHYAUTENBHO 334aTb 3TOT afpec v NpoYnTaTb
MIMERLLNIACA B YCTPONCTBE ajpec.

[ns 3afaHns yCTPOWCTBY YHUKaNbHOro agpeca Ha WiHe Modbus rcnons3syeTca npoueaypa
nporpamMm1poBaHuns agpeca. Mpouedypa 0CHOBaHa Ha OTMPaBKe CheuuansHoOn GyHKUWM
PROG_READ (0x46) 1 PROG_WRITE (0x47).

®yHkuma PROG_READ (0x46) (BbiCbinaeTcs BeAyLLM YCTPOMCTBOM eAMHCTBEHHOMY YCTPONCTBY
Ha LWMHE C HEU3BECTHbIM afpecoM).

3arnpoc ot BeAyLLero ycTponcTaa:

llmpoxoBemATENIBHENL aApec Kon dynxuym CRC_HI CRC_LO

0x00 0x46 0xXX 0xXX

OTBeT 0T BEJOMOr0 YCTPONCTBA:

Anpec BeOOMOTO

K HKLMN A, TPOMCTB RC_HI RC L
ycTpoiicTea on QyuKu Ipec yCTpoucTsa CRC__ CRC_LO

0x00 0x46 ADDR 0xXX 0xXX

YCTpOMCTBO BO3BpaLLaeT B OTBETe CBOV TekyLmii agpec ADDR.

OyHkumA PROG_WRITE (0x47) (BbICbiNnaeTcs BeAyLLMM YCTPOMCTBOM BEAOMOMY C yKa3aHVem
CMEHNTb CBON MMEIOLLIMINCA afpec Ha 3afaHHbIN).

3arnpoc oT BeyLLero ycTponcraa:

limpokoBemaTeNbHEM anpec | Koo dynxumm HoBent ampec CRC_HT CRC_LO

0x00 0x47 ADDR 0xXX 0xXX

OTBET OT BeJOMOr0 YCTPOCTBa:

SLAVE_ADDR Kon dynxumm Hoeel ampec CRC_HI CRC_LO

ADDR 0x47 ADDR 0xXX 0xXX

YCTpocTBO 06HOBNAET CBOW aagpec Ha ADDR 1 BbICbINaeT OTBET yke C HOBOro aapeca.



2.AHAJIOIroBbIE OATHUKA

2.1. Yto Takoe aHanoroBble AaTYNKN?

AHanorosble AaTUMKM  M3MEPSHOT  HenpepbiBHble  dr3MyeckMe  BeAVYMHBL  TeMnepaTypy,
BNAXHOCTb ¥ T.J4. [10Ka3aHWsi Takoro AaTunka BblpaxXatoTcs LUMPOKMM HabopOM 3HaUYeHHA.

Kaxpoe yCTpOMCTBO MOXET MMeTb B CBOeM cocTaBe A0 10 He3aBUCUMMbBIX M3MEPUTENbHbIX
KaHanos.
2.2. CTpyKTypa AaHHbIX aHANOroBbIX AaTYNKOB

HauanbHbI agpec cTpykTypbl (pernctpsl): 0X0020, input registers
Anvina cTpykTypbl (pernctpbl): CHN_CNT (1...10)

BanT 0:MSB | 1:LSB 2:MSB | 3:LSB e CHN_CNT-2:MSB | CHN_CNT-1:LSB
Tosye CHN 0 CHN 1 - CHN 9

Perucrp 0 1 CHN_CNT-1

JocTyn R R R R

Anpec 0x0020 0x0021 R 0x0020+CHN_CNT-1

CHNO...CHN9 - pgaHHble aaTunka ang kaHanos 1...10. laHHble AeNCTBUTENbHbI TOIbKO A5 TOro
KOAMYeCTBa AOCTYMHbIX KaHanoB, koTopoe ykazaHo B none CHN_CNT nHdopMaLMoHHOM
CTPYKTYPbI.

CHN N - aaHHble n3mepeHuns. Anda AaTymkos TemMnepaTypel (TYPE=0x22) npeacTaBnseT coboin
3HaKOBOe Lienoe LWecTHagLaTnpaspagHoe Yncno, MSB - ctapumin 6aiiT, LSB - mnagLunia 6aiT.
[nanasoH BO3MOXHbIX 3HaUeHN: -32768...+32767. lokazaHna TemnepaTtypbl yKas3blBarOTCA Kak
yncno -400...+990, yto cootseTcTByeT -40...+99 rpaa. C B fecateix 4onax rpajyca. Hanpumep,
3HayveHve 0x123 bypeT cootBeTcTBOBaTE 29,1C (B AeCaTMYHOM cncTeme 0x123 =291, T.e.
29,1Q). ng gatumka BRaxHoCTV Bo3ayxa (TYPE=0x23) BO3MOXHbIe 3HaUeHus byayT B AMana3oHe
0...1000, 4TO OTpaxaeT NokasaHVe OTHOCUTENBHOW BAAXHOCTN B AECATbIX AONAX MPOLEHTa.
Hanpumep, AaHHble 0x381 byayT cooTBeTCTBOBaTL 89,7% (0x381 =897, T.e. 89,7%).




3. AUCKPETHbIE OATYUKHN

3.1. YTo TaKkoe ANCKpeTHbIE AaTUUKN?

AVicKpeTHble AaTunky OTOBpaxatoT TONBKO ABa COCTOSHWA, HampWMep, 3aMkHyTa Uemb Wan
pa3oMKHyTa, HOpMa UM TPEBOra, eCTb HanpsiXeHne UAn HeT 1 T.A4.

Kaxzgoe yCTpOIZCTBO MOXeT MMeTb B CBOeM cocTaBe A0 10 He3aBNC/MbIX AVCKPETHBIX KaHanoB.

3.2. CTpyKTypa AaHHbIX ANCKPETHbIX AaTYNKOB

HauvanbHbIi agpec cTpykTypbl (pernctpsl): 0x0010, input registers

AnviHa cTpykTypbl: 1 1an 2 perncrpa.

BanT 0:MSB 1:LSB 2:MSB 3:LSB
Tose CHN 0..7 CHN 8..10
PerucTp 0 1

JocTyn R R

Anpec 0x0010 0x0011

Homep pernctpa cooTBeTCTBYET LIeIOUNCNEHHOMY AeNIeHNI0 HOMepa KaHana Ha 16:
REG_NO = CHN_NO/16

Homep 6aliTa COOTBETCTBYET LIeNOYNCIEHHOMY AENEHWI0 HOMepa KaHana Ha 8:
BYTE_NO = CHN_NO/8

Homep 61Ta B kaxom 6aiTe COOTBETCTBYET HOMEPY KaHana no ocTaTky OT AeNeHns Ha 8:
BIT_NO = CHN_NO%8




4. YCTPOMUCTBA YMPABJEHUA

4.1. YTo TaKoe yCcTpoiACTBa ynpaB/ieHns?

YCTpONCTBa yNpaBAeHns No3BONSHOT BKIKOUNTL AN OTKIOUUTE MOTPEOUTENN SNEKTPUHECKOTO
TOKa, OTKPbITb AW 3aKPbITh KPaH. TaknM yCTPOMCTBaM MOXHO AaTb KOMaHAy Ha NepeBos VX B
OZIHO 13 ABYx cocTosHNiA: BKJT nan OTKI ana pene, OTKP nnan 3AKP ans npusojaa kpaHa. Takke
[OCTYMHO YTEHME COCTOSAHMSA 3TUX YCTPOICTB, UTOBbI MPOBEPUTL, BEPHO 1M BEIMONHEHA
KOMaHAa.

TaK e NMeeTCst BO3MOXHOCTb NMepeBecTy YCTPOVCTBa B COCTOSIHME Ha 3a4aHHOe BPeMs, Mo
NCTEYEHWIO KOTOPOrO YCTPOMCTBO aBTOMATNYECKM, 6e3 JONONHUTENBHOW KOMaHAbl BEpHeTCs
nepBOHaYanbHoe COCTOsHME.

YCTpOICTBa Takoro poja MMeroT 2 Tina CTPYKTYP: BUTOBbIE MACKM KaHANOB (415 YNpaBaeHus v
YTEHWA COCTOAHMS) N MacCMB TaiMepoB (419 3a4aHNS BPEMEH N YAepXaHNsa yCTPOCTBa B
331aHHOM COCTOAHWN).

4.2. CTPYKTYpbl AAHHbIX YCTPOWCTB ynpaBieHus

HavanbHbI agpec CTPYKTypbl COCTOSHNS KaHanoB 1 ynpasneHus nvu (peructpsl): 0x0010,
holding registers

AnvHa cTpykTypbl: 1

Baut 0:MSB 1:LSB
MoJte CHN 0-7 CHN 8-10
PerucTp 0

JocTyn RW

Anpec 0x0010

Homep perncrpa cooTBeTCTBYET LeN0oUNCIeHHOMY AeNeHNI0 HoMepa KaHana Ha 16:
REG_NO = CHN_NO/16

Homep 6aiiTa COOTBETCTBYET LIeNOYNCAEHHOMY ASNEHWI0 HOMEePa KaHana Ha 8:
BYTE_NO = CHN_NO/8

Homep 6uTa B kaxaoM bariTe COOTBETCTBYET HOMEPY KaHana no OCTaTky OT AeneHVs Ha 8:
BIT_NO = CHN_NO%8

YCTaHOBNEHHbI BUT 03HaYaeT BKIKOUEHHOE YCTPOMCTBO, COPOLLEHHBIV — OTKIOUYEHHOE.




HauanbHbIV agpec CTpykTypbl TariMepoB: (perncTpbl): 0X0020, holding registers.
Annna ctpyktypbl (peructpet): CHN_CNT.

BanT 0:MSB 1:LSB 2:MSB 3:LSB e CHN_CNT-2:MSB | CHN_CNT-1:LSB
Tosye CHN 0 CHN 1 - CHN 9

Perucrp 0 1 - CHN_CNT-1

HocTyn RW RW RW RW

Anpec 0x0020 0x0021 e 0x0020+CHN_CNT-1

CHN 77 - paHHble BpemeHW, B TeYeHre KOTOPOro A0KHO YAepPXMBaTLCA 3ajaHHOe COCTOAHME
ycTponcTea (6uthl 14..0) 1 HayanbHOe COCTOsHMe ycTpoicTBa (6uT 15). CocTosiHve pene
MPUMEHAETCA TONLKO B MakeTe 3anmncu B PerncTpbl TaliMepos, Nnocae NonyYeHns yCTPONCTBOM
KOMaHAbl 3HaYeHme CTapLiero buta MrHOBEHHO MPUMEHSETCA K COOTBETCTBYHOLLEMY BbIXOZY U
YASNAETCA U3 PErncTpa, OCTaTOK COOTBETCTBYET TalMayTy, MO UCTEYEHNI KOTOPOro COCTOAHME
pene byseT 3MeHeHO Ha NMPOTUBOMONOXHOE.

HopmanbHOe cocTosiHve TaiMepa pPaBHO HY/H, (TaiMep cuuTaeT cBepxy BHM3). CocTogHMe,
OTIMYHOE OT HyNd, CBUAETENbCTBYET O TOM, YTO Tarmep 3anylieH. Koraa 3HaudeHue Tarimepa
[OCTUraeT  Hyna,  BbIXOA — COOTBETCTBYHOLLErO  KaHana  WMHBEPTVPYeTCA.  3HaueHuve
COOTBETCTBYOLLErO PerncTpa onpegensder 3agepxky kpatHo 500mc. Hanpumep, 419 3a4epXki B
5 cekyHA HeobxoauMo nepeaatb 3HadeHue peructpa OxO00A (10 dec). Takum obpasom B
AmanasoHe 0x0001-0x7FFF Bo3MOXHO GOpMMpOBaHVEe MHTepBanoB BpemeHu oT 500MC Ao
16383.5¢ (4 yaca, 33MuH., 3.50).




5.A4ANTEPbI KOT/TIOB OPENTHERM/EBUS/NAVIEN

5.1. Yto Takoe agantep Kotna?

AZanTep koTaa No3BoAsAeT YNpaBaaTb KOTAOM C UCMOAb30BaHWeM ero udpoBoro nHTepdeiica
nepedaun AaHHbix. CNocob B3avMOAENCTBYS C agantepomM no wuHe Modbus oauHakoB Ans
Ato6oro TMna agantepa.

[Ans poctyna K pernctpam ajantepos NCNonb3yroTca QyHKLUMN:
Read Holding Registers (0x03) 415 UTeHWst perncTpos,

Write Holding Registers (0x10) 4ns 3anvcn B perncrpsl.
CyLuecTByeT 2 annapaTHOW Bepcun agantepa.

MNepBas Bepcus (CHATa C MPOM3BOACTBA) OT/IMYaNaCh CMHEN MeYaTHOM MNaTon 1 BblMycKanacb
TONBKO ANs KOTNOB C MHTepdeicammn OpenTherm n eBus. OCO6eHHOCTb 3TON BEPCUM — Hannume
BCTPOEHHbIX  aArOpUTMOB  PEryinpoBaHWS  TemmepaTypbl, MO3TOMy CpPeAu  HacTpoek
NpUCyTCTBOBAN BLIOOP pexwmma paboTel KOTANa, BbIOOP rnctepesnca v T.4. Nepsas Bepcus cHATa
C NPOV3BOACTBA.

BTopas Bepcus OTAMYaeTCa XeNToM MNeyaTHoM MnnaTtoi, BCe GYHKUMM W anropuTMel
perynupoBanuns nepenoxeHsl Ha cuctemy ectoControl.

Obe BepcMM aZanTepoB WCMONB3YHT Pa3IVYHOE Ha3HaYeHWe PerucTpoB (3a WCKIKYeHnem
e/IMHOro AN BCeX 3arofoBka, Haxoadllerocd B pernctpax 0x0000...0x0003 n eanHOM GyHKUMN
UTEHWS 1 YCTaHOBKM aZpecoB).

AZanTep OnpaLlMBaeT BCe MapaMeTpbl KOTAa MOCTENEHHO, OAMH 33 APYrVM, MO3TOMY Cpasy nocne
BKNOUEHWS MUTaHWs ajanTepa pPeructpel, cofepxallve napaMeTpbl KoTna (TemnepaTypy,
[laBneHve, pacxoa) MOryT COAepXaTb 3HAYeHWs, yKasblBatollMe Ha TO, YTO AaHHble eule He
npounTaHbl: OX7FFF (ana aByx6anTHbIX 3Ha4eHNiA), Ox7F nnn OXFF (419 04HOBANTHBIX 3HaUEHWN).
Takxke Takve MoKa3aHWa MOMyT CYUTBIBATLCSA AN NapaMeTpoB, KOTOPble He MOAAEePXMBaOTCA
SNeKTPOHMKOW KOT/a.

5.2. [laHHblEe PerncTpoB NepBoV Bepcum agantepa KoTsa (CHAT C NPOU3BOACTBA)

Perncrpbl And 3anncu

Bantr | llose Peructp | JocTyn Anpec
perucrpa

0 BUTE yNpaBJIeHUS PEeXMMaMy KOTJIA: 0 W 0x0010

bit 0: IepBHI KOHTYP OTOIJIEHUS (1-Bxy, O-oTku)

bit 1: Kouryp I'BC (1-Bxy, O-oTkuI)

bit 2: Bropoit koHTyp oTomjenmus (l-Bxiy, O0-oTki)

bit 3: PexuM perynmpoBaHmus TeMmnepaTyps (1-T3A,0 -
TepmocTaT)

bit 4: COpoc OJIOKMPOBKM KOTJIa, BOBHMKIIEN B pes3ylbTaTe
ommbxu ero paborel. (1 - BeEOOJHKUTE cOpoc, 0 - HeT
IeCcTBUA) .

bit 5: PesenHent pexmuMm (ropesika Ha Makcumyme) (l-Bki, 0-
OTKII)

bit 6: Pexwmm II3A c nmBymsa TepMmomaTumkamu (l-Bxiy, 0-
OTKII)

bit 7: MNepesarpyska amanrepa (l- BHIIOJIHUTH
nepesarpysky, O0-HeT ImencTBus)

1 MakCuMaJIbHE YypPOBeHb Momyisaumm ropenku (0..100%)




2 Ycraexka Temnepatypel I'BC (0..80C, mar 1C) 1 W 0x0011
3
4 Homep xpusoit II13A mia pexmuma II3A (0..15) 2 W 0x0012
5 TucTepesuc njs peJieifHoro pexmMa (B mecsaTex monsx C, 1..50,
yTo coorBercTtByeT 0,1..5C)
6 Banuck: TpebyeMas TeMnepaType Bo3ayxa B nomeumeHun (0..80C, 3 RW 0x0013
mar 1C) .
7 Urenye: Tekylee 3HAYEHME TEMIEPAaTypPhH KOHTypa OTOIJIEHMS,
oTnpaeJieHHOe aganTtepoMm koriy (0..80C, mar 0,1 rpam. C)
8 YcraBka MakKCMMallbHOM TeMInepaTyps nepBoro koHTypa (0..80C, 4 W 0x0014
mar 1C)
9
10 YcraBka MMHMMAJIbHOM TeMnepaTyps nepBoro koHTypa (0..80C, 5 W 0x0015
war 1C)
11
12 YcTapka MakKCUMMaljbHOM TemnepaTypel I'BC (0..80C, mar 1C) 6 W 0x0016
13
14 YcraBka MMHMMAaJbHOM Temnepartypel I'BC (0..80C, mar 1C) 7 W 0x0017
15
16 YcraBka TeMIepaTyphl KOHTypa OTOIJIEHMSA IJIS aBapuMHOTO 8 W 0x0018
pexmMa (HemocTynHel TepMmomarTumku) (0..80C, mar 1C).
17 Vcnonp3yeTca IJA Ccilydas, KoIDJa TepMOodaTudMKM BO3Ayxa
OTCYTCTBYKT M KOTIY HeobxoomMmo OPMEHTMPOBATBCA Ha
COBCTBEHHEI BCTpOeHHbﬂZ JaTuMK TeMnepaTypsl Ha noJamlem
Tpybonposone .
18 TemriepaTypa BO3AyXa B OTILUIMBAEMOM IOMEmMEHMM (B AECATEIX 9 W 0x0019
nonsax C, s3Hauenusa -400..+1000, uTOo cooTBeTCTBYET —
19 40,0..4100,0C)
20 TemriepaTypa BO3AyXa OKpyxXaomel cpedsl mia pexuma I[I3A (B 10 W 0x001A
necsarux nonax C, 3Hauvenus -400..41000, uro cooTBeTcTByeT -
21 40,0..+100,0C)
PeFMCprIAﬂH UTeHns
Banr | [osne PerucTp RW Anpec
access perucrpa
0 VYHUKAJIbHEIM KO IMPOM3BOAMTEJNIA KOTJa 0 R 0x0020
1
2 bit 0: Cocrosnme ropenxm (l-Bxj, 0 -oTk) 1 R 0x0021
bit 1: IHepseni xkoHTyp oTomyenms (l-Bxiy, 0 —-oTKII)
bit 2: T'BC (l-Bxy, 0 -oTky)
bit 3: Bropoit koHTyp oromyenmus (l-Bxiy, 0 -oTkJI)
bit 4: Hamuume oumbok korna (l-ecth, 0 -HeT)
bit 5: Ceasp Mexny koTyioM M amanrepom (l-ectb, 0
Her) .
3 Texkymee 3HadeHue momyyAumm ropenkm (0..100%). Ecim koren
He INoAJepXMBaeT BTOT IapaMeTp, 3HadeHue paBHO OXFF.
4 TeMnepaTypa NepBOTO KOHTypa oromnenus (0..80C, wmar 0,1C). 2 R 0x0022
Ecyu xoTes He NonnepxvMBaeT 3TOT apaMmMeTp, 3HadeHue PaBHO
5 Ox7FFF.
6 Temnepatypa I'BC (0..80C, wmar 0,1C). Ecimu koTesn He 3 R 0x0023
TnoAdepXuBaeT 3TOT NapaMeTp, 3HadeHue paBHO OxTFFF.
7
8 Pacxon I'BC (51/MMH MM 1oJ1/MMH, 3aBMCUT OT MOIENM KOTJa, B 4 R 0x0024

OeCATEIX OOJIAX eIMHMLE U3MepeHud) . Ecim xoren He




NOANEPXMBAET 3TOT MapamMeTp, NPOUUTAHHOE 3HAUEHUE PAaBHO

OxFF.

9 JlaBneHne B KOHType oTomneHusa (0..56ap, mar 0,1 6ap)

10 Kon oumbxy, xXapaKTepHeM OJIA BCeX KOTJIOB. 5 R 0x0025
0: Heobxommmo oBCIyXMBaHME
1: KoTesn 3ablOKMpPOBaH
2: Hu3KOe naBJIeHMEe B OTONMTEIbHOM KOHTYpe
3: Ommbka pos3XMTa
4: Humskoe HaBJIeHME BO3IyXa
5: [leperpes TEIJIOHOCUTEJIA B KOHTYpe

11 Kom oumbxu, XapaKTepHEN IJIA AaHHOV MOAEeNM KOTJa.

12 Kon caMoIMarHOCTMKM KOTJa. XapaKTepe IS KOHKPETHON 6 R 0x0026
MOJENM ¥ KOHKPETHOTO MNPOM3BOAMTEJA.

13

14 Texymas ycCTaBKa TeMIepaTyps KOHTypa oTomynenmsa (0..80C, mar |7 R 0x0027
1/256 rpan. C)

15

5.3. laHHble perncTpoB BTOPOi Bepcum aganTtepa KoTnia

PeFMCprIAﬂﬂ UTeHNA

Anpec TUI MSB LSB
permcrTpa mocTyna
0x0010 R bitfields u8
6ur 2...0 - Tun Kon nocrepHelr nepesarpys3ku azanrepa.
anmanrepa.
000 - Opentherm 0...255 - xoxm
001 - eBus
010 - Navien
6ur 3 - cocToaHME

CBA3M C KOTJIOM
0 - HeT oTBeTa OT

KOTJIa Ha
TMOCHEOHK KOMaHIY
1 - ecTb oTBEeT OT
KOTJIa Ha

TOCJIEIHIOD KOMaHIy

0x0011 R u8 u8
AnnapaTHasa Bepcusa llporpaMMHas Bepcus ajanrepa.
aganrepa. 0...255 - HOMep Bepcuu
0...255 - HoMmep
Bepcum
0x0012 R u32

BpeMsa paboTe amanTepa [OCje Nepe3arpy3Ku
0...4294967295 - BpeMsa B CeKyHIax

0x0013
0x0014 R us
HuxHMI mpemesl YyCTaBKM TEIJIOHOCUTENS .
0...100 - Temneparypa ycTaBkum B rpan. C
0x0015 R u8
BepxHMit nmpenesyl yCTaBKM TEMJIOHOCUTENS
0...100 - Temneparypa ycTaBkum B rpagn. C




0x0016 R u8
Hmxumit npenen ycraBkm I'BC
0...100 - TemnepaTypa ycraBkmu B rpan. C

0x0017 R u8
BepxHmit npemes ycrasku I'BC
0...100 - Temneparypa ycraBkum B rpagn. C

0x0018 R ile
Texylmas TeMmrnepaTypa TelJIOHOCUTENA
-100...100 - Temneparypa B 0.1 Tp. C

0x0019 R
ule

Texymwasa TeMmnepaTtypa I'BC
0...100 - Temneparypa B 0.1 rp. C

0x001A R us8
Texyuwee JlapjieHMe B KOHType
0...50 - maBnenue B (0,16ap)

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

0x001C R Texymas MOIYJAUMA TOPEeJIKM
O0xFF - He omnpezeyieHo
0...100 - momymsauusa B (%)

0x001D R bitfields

- TeKylee COCTOSHME TOPEJIKM

- OTKJIOYEHAa

- BKJIOYEHA

- TeKylee COCTOSHME OTOMJIEHUA
OTKJIOUEHO

~ BKJIOYEHO

- Tekyumee cocTtosHue I'BC

~ OTKJIOYEHO

~ BKJIOYEHO

FONFORE OO
|

0x001E R ulé6
Kon ommbxu kxoTya (OCHOBHOM) . 3aBMUCUT OT MapkKu U MOIEIM KOTJa.
0...65535 - xom oumbxu

0x001F R ulé6
Kon omwmbxy koTya (OOMOJHMUTENIBHENL) . 3aBMCUT OT MapKM M MOIEeNM KOTJa.
0...65535 - xom oumbxu

0x0020 R s8
TeMnepaTypa YIIMYHOT'O JaTuMKa KOTJIa (HPVI ero
HBJ'H/I‘—IVH/I) . B BaBucumocTU OT Mapku u Monesm
KOTJIa MOXET He MNOINNEePXMBaTbCH.

-65..4100 TemnepaTypa B rpanycax C

0x0021 R ulé
Konm NIpOoM3BOIMTEJIA KOTJA. 3aBUCUT OT Mapkmy M MOIeJyiM KOoTJa.
0...65535 - KOI MPOM3BOOMTENS

0x0022 R ulé
Konm Mopmesu KOTJa. 3aBMCUT OT Mapkmy M MoOIeJsiM KOTJa.
0...65535 - xonm monmesnu




0x0023 R s8

dyaru ommbBOK (TOJIBKO IJIE KOTJIOB C MHTepdercoMm
OpenTherm)

0: HeoBxommMmo OOCIyXMBaHME

1: Koren 3abiiokMpoBaH

2: Husxoe [aBJIeHME B OTONMUTEJIbHOM KOHType

3: Oumbka pos3kura

4: Huskoe HOaBJIEHME BO3IyXa

5: Tleperpes TEMJIOHOCUTEJNS B KOHTYpe

Pervcrpbl angd sanmncu:

Anpec TUIT MSB LSB

perucrpa nocryna

0x0030 W u8
TUn BHEWHMX NOOKJIOUeHU (ByIeT COXpaHEHO B IMOCTOSHHOM NaMsaTn
amanrepa)
0 - amanTep MNOAKJIOYEH K KOTJY
1 - xOTeJy NOOKJIVYEH K BHENHEMYy YyCTPOMCTBY (NaHeNlb WUIn
TIepeMeIdKa )

0x0031 W intlé

Ycrapka TemyoHocuTena (OymeT COXpaHeHO B MNOCTOAHHOM NaMATuU ajanrepa) .
BymeT nepemaHa KOTJIy NpM CTapTe ajanTepa, [OKa TJIABHEIM yCTPOMCTBOM He
OBUTM 3anMCaHbl PeTMCTPH YCTaBKM TeMIepaTypH .

0...1000 - TeMmnepaTypa yCTaBkM B INEeCSATHX OOJAX Trpagyca C (HanpuMmep, IOnusg
ycraHoBku 45C HyxHO 3anmcarTh umciao 450). BO MHOTMX KOTJIaxX HEOOXOAMMO OO
NOOKJIOYEHMA ajanrepa HeoOXOOMMO MNOOHATH TeMIepaTypy TENJOHOCUTES
oromyieHus (Haxumas “+” Ha NaHeNy KOTJA) IJIA COTJIACOBAHMS OManasoHa
TeMIepaTypse TENJOHOCUTeJisd, B MNPOTMBHOM Cllydae TeMlIepaTypa TeNJOHOCUTEeNsa
MOXeT He IOOCTUTHYTBH Tpeﬁyemoro BHaAUYEeHMA .

0x0032 W intlé

YcTaepka TeNJIOHOCUTENIA B aBapuiiHOM pexume (ByIeT COXPaHeHO B
MOCTOSHHOM NaMATKM ananTepa). ByneT nepepmaHa KOTJIYy B Cciydae
OTCYTCTBMSA CBA3U C TJIaBHBM YNIPaBJIALILMM yCTpOﬁCTBOM.

0...1000 - TeMmnepaTypa yCTaBKM B INEeCATHX OOJNAX rpan. C (Hamnpudep,
nna ycraHoBkM 45C HyxHO 3anmcarb umcio 450

0x0033 W u8
HmoxHmun npenes yCcTaBKM TENJIOHOCUTE S
0...100 - TemnepaTypa ycraBkmu B rpan. C

He Bce KOTJB NonmmepxuBapT 3TOT NapaMeTp. Kak mpaeuiio, 3TOT
npemnes He OOJXKeH ObThb HMXE aHaJIOTMYHOTO Npemneia,
YCTaHOBJIEHHOTO B HAaCTPOMKax KOTJa.

0x0034 W u8
BepxHMif mpedes yCTaBKM TEIJIOHOCUTENS
0...100 - TemnepaTypa ycraBku B rpan. C

He Bce KOTJB NonmmepxuBapT 3TOT napaMeTp. Kak mpaeuiio, 3TOT
rnpemnes He OOJiKeH ObThb Bhlllle aHAJOTMYHOTO Npemneia,
YCTaHOBJIEHHOTO B HAaCTPOMKax KOTJa.

0x0035 W u8
HuwxHuit npenen ycraexu I'BC
0...100 - TemnepaTypa ycTaBku B rpamn. C

He Bce kOTJE NonmepXmMBaKT 3TOT napaMerp. Kak npaBmio, 3TOT
npenes He IOJpkeH OBITE HMXE aHaJIOTUMYHOTO Mpenena,
YCTaHOBJIEHHOTO B HaCTpOMKax KOTJIa.




0x0036

u8
Bepxumit npemen ycraBkm I'BC
0...100 - TemnepaTypa ycraBkmu B rpan. C
He BCce KOTJBl NOOOEPXMBAKT 3TOT napaMeTrp. Kak npaBuiio, 3TOT
npemes He OOJIKeH OHThL BhllE aHaJOTMYHOTO Npenena,
YCTaHOBJIGHHOTO B HACTPOMKaxX KOTJA.

0x0037

u8
Ycraska I'BC (EPROM)
0...100 - Temneparypa ycraBkum B rpagn. C

JJia BOJIBIMHCTBA KOTJIOB 3Ta yCTaBKa IOJIKHa HAXOIUTbLCH HUXE
npemesia, YCTaHOBJIEHHOTO B MEHIO CaMOT'O KOTJa, MHAde OHa MOXET OHTb
NPOUTHOPUPOBAHA KOTJIOM. JJIf HEKOTOPHX KOTJIOB CTOUT yCTaHaBIMBATH
STOT NapaMeTp PaBHEIM BEpXHeMy Npenejyly ycTrasku I'BC.

0x0038

u8
YcTaBka MaKCMMaJIbHOM MOOYJAUMM Topeliku (GyHeT COXpPaHEHO B
MOCTOSHHOM IHNaMsaTn ananTepa)
0...100 - ypoBeHb MOIYJALMM B MNPOLEHTaX.
JaHHEIA NapaMeTp NonJepXMBaeTCs He BCeMM KOTJaMmu. g
SIJIEKTPUEECKUK TpeX@aSHHX KOTJIOB BO3MOXHO 3aIaTb TOJIBKO 3
ypoBHA Momynsaumy (B muanasoxe 0..100%) .

0x0039

bitfields

6ur 0 - pexmMM KOHTYpa OTOIIeHMd (OyIeT COXpaHeHO B INOCTOSHHOM
naMATH apanrepa)

0 - orxyoueH

1 - BxJIOUEH
6ur 1 - pexum xoHTypa I'BC

0 - orxyoueH

1 - BKJOYEH
6uT 2 - “BTOPON KOHTYpP”, MCHOJbL3YyeTCs TOJIbKO HEKOTOPHIMM KOTJIaMM C
nHTepdericom OpenTherm M MOXeT OTBedYaTh 3a aKTMUBaAUML Ooiepa
KOCBEHHOT'O HarpeBa MJM BCTPOeHHOM oyHKumm I'BC.

0 - orkioueH

1 - BxJOYEH

PeI'I/ICprI COCTOAHNA:

Anpec
perucrpa

Tun
mocryna

MSB LSB

0x0040...
0x006F

ile

cocTosHMe naHHEX B perucrpe ($addr - 0x30)

-2 - oumbra qTeHMH/BaHMCM B KOTeJ

-1 - perucTp He NONIEPXMBAETCH

0- OJIS perucTpa Ha 4YTeHMe O3HadaeT, YTO JaHHBEe M3 KOTJIa NPOYMTAaHE U
BaJIMOHEL . ﬂﬂﬂ perucrpa Ha 3alMck O3HadaeT, 4YTO IaHHBE YCIEelWHO MNPMHATBL
KOTJIOM.

1- He MHMUMaJIM3VPOBAaH.
ecM permucTp R: duTeHue COOTBETCTBYWIMX IaHHBEE M3 KOTJIa He
nIpMBOIOMIIOCE ,

ecny perucrTp W: amanrepy He OBJIO 3aJaHO 3HAueHMe Ui 3anucu
COOTBETCTBYKIETO 3HA4YEeHMA B KOTJIE




Pervcrtp komaHz:

Anpec Twun MSB LSB
perucrpa nocryna

0x0080 w uintl6
KOMaHzIa
0 - HeT KOMaHIE
1 - CH water filling (3ape3epBUPOBAaHO)
2 - mepesarpyska ananrepa
3 - c6poc ommBOK KOTJIa
4..65525 - 3BapesepBMPOBaHO
Npu zanucu 060V KOMaHMAE, KpOMe «HEeT KOMAaHIED, Cpasy Xe MeHAeTCA
COCTOAHME permcrpa «OTBET Ha KOMaHIOy» — CTaHOBUTCHA 2 - nneT
oBpaboTKa KOMAaHXBL

0x0081 R intlé6

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

-5 - ouMOKa BHIIOJIHEHMS KOMAHIEL

-4 - HemonmepxuBaemas KOTJIOM KOMaHZa

-3 - He NoIIEepPXMBAEMENI KOTJIOM MIEHTUOMKATOP yCTPOMCTBa
-2 - He nonnepxmueaeTcs naHHHﬁ ananTepoMm

-1 - He moJsiyyeH OTBET 3a OTBEINEHHOE BPEKMS

0 - KOMaHIla BEHIIIOJIHEHA YCIIEWHO

1 - He OBUIO KOMAHAH (3HaAYeHMEe M0 yMOJIYAHUIO)

2 - uner obpaboTka KOMaHIH (OOMEH IaHHBEMM)
3..32767 - Bape3epBMPOBaHO

Ecnay xoMaHza MNocje nepesarpys3ku alanTepa He AaBajlaCb, PerucTp
uyTaeTcad Kak 1 - He OBJIO KOMaHZEI.




6.AJANTEP LORA

6.1. Yto Takoe agantep LORA?

LoRa - gononHuTeNbHas paanoceTs cuctembl ectoControl, oTavyatouascs 6onee AansHNUM
paaVyCcoM AenCTBIS.

ApanTtep LoRa XpaHnT B cebe BCe AaHHbIe MOAKMOUYEHHbBIX PaANOAATUNKOB 1 MO3BONAET
cncteme EctoControl yBuaeTb 3T AaTUMKI Kak 06bl4HbIE MPOBOAHbIE AaTUVKu NHTepdelica
AOTM (RS-485). Takmm 06pa3om c1cTeMa MOXET BUAETb A0 32 AaTumka COOCTBEHHOM pajmoceTu
1 elle 32 aatymka nopta AO[M (Mo4 BUAOM KOTOPbIX paboTaroT pagnoaatynky LoRa). Mostomy
cnMcTemMa BUAUT paanoaaTyrkmn LoRa Tonbko kak nposoHble ¢ nopToM [OTM1 1 3TO HUCKONBKO He
OTPaxaeTcd Ha NPOrpamMmax 1 ONOBELLEHVAX CUCTEMbI.

6.2. Kak nponcxogut nporpaMmMmnpoBaHme U yaaneHue aaTumkos?

I'IporpaMMleOBaHme AaTHMKOB BbIMOIHAETCA MO OAHOMY. HpOVICXOLLI/IT 3TO Tak:

1. Cuctema oTnpaBAseT WpoKoBeLlaTenbHbIV nakeT ¢ dyHkumerr PROG_READ (0x46),
0XuAas NoNyUnTb AaHHble AaTUnKa Ha LWWHe. AjanTtep LoRa ncnone3syeT 3TOT nakeT Ans
aKTVBaLMM MoVICKa PaAVoAaTHIKOB 1 He OTBeYaeT CUCTeMe.

2. Agantep LoRa oxuaaeT nporpaMM1MpoBaHns O4HOrO PaAnoAaTyUmka B Tederne 60c. Ecam
AaTuvIK bl 3aMporpaMMMpoBaH, afanTep 3anoMUHaeT ero AaHHbIe U XAeT MOBTOPHOIO
3anpoca oT CUCTEMBI.

3. Cucrema NOBTOPHO OTMPaBAAET LWMPOKOBeLLaTeNbHbIN nakeT ¢ dyHkumen PROG_READ
(0x46), npu 3TOM aganTep, XpaHd JaHHbIe paHee 3anporpaMMPOBaHHOIO PAANOAATHYIKE,
oteeTUT PpyHKUmenr PROG_READ (0x46) c agpeca Ox7F (c aToro agpeca byayT oTBevatb
TONBKO BHOBb 06aBNeHHbIe AaTuLKL). ECM HOBbIE PaAVOAaTUNKA He Bblu
3anporpaMM1poOBaHbIl, ajanTep He OTBETUT cUCTeMe.

4. Ecnv agantep OTBETWUA AaHHbBIMU HOBOMO AaTUnKa, CMCTeMa 0653aHa CMEHUTb aapec
[AaTUMKY, TakK Kak OH M3HaYanbHO NEXUT BHE A0MNyCTUMOro AvanasoHa (0x00...0x1F). Ana
5TOro OHa OTnpaBnaeT ajgantepy naket ¢ dpyHkumet PROG_WRITE (0x47) Ha agpec Ox7F ¢
yKa3zaHveM HOBOro agpeca Aatuuka B AnanasoHe 0x00...0x1F. HoBelli agpec BbIOMpaeTcs
MNCXOAA N3 YXEe NMEIOLLNXCA B MaMATN CUCTEMbI AaTUMKOB. AZanTep NOATBEPXAAET, UTO
HOBbIM AaTUMK 3aMeHWA CBOW afpec Ha 3aAaHHbIN nakeTom ¢ dyHkumen PROG_WRITE
(0x47), BBICNaHHbBIM C HOBOTO apeca.

5.  Cwuctema 06s13aHa 3aNoMHUTb AaHHble AaTuvika C HOBbIM aZpecoM 1 Meproamnyecks
OnpalVBaTh ero, PaBHO Kak 1 OMpaLUlKBaTh paHee 3anporpaMM1poBaHHbIe AaTUNKN
dyHkUmelt Read input registers (0x03).

6. ECAv HyXHO 3anporpaMMnpoBaTh 60/1ee 04HOMo paanoAaTurka, n.1 Hago NoBToOpUTL
CTOMBKO pa3, CKOMBKO AaTUMKOB HEOOXOAMMO A06aBUTb (40 32 WT).

YpaaneHue pagvoaatunka LoRa 13 agantepa npoucxoAnT CeyroLyiM 06pa3oM.

A,qanTep XPaHUT B cebe AaHHblIe PaANOAaTHIKOB, W, eC/i B Hero 3anporpaMMmmnpoBaHbl Bce 32
AaTyliKa n Ka)Kﬂ'bHZ M3 HUX nepunoanyeckn onpallinBaeTcq cncTemon, 3anporpamMmmpoBaThb B
ajantep HOBBI AaT4ymK 6y,qu HEBO3MOXHO. O,CLHaKO CncTeMa MOXeT nepecTaTb OnpallBaTh
OANH NN HECKO/IBKO AaTHKOB, U, e adanTtep He yBUAMT 3anpoca AaHHbIX Kakoro-nmbo
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JaTurka 3a nepunog 6onee 150¢, OH ByZET CUMTaTh, UTO CUCTEMA YAanNa y cebs 3TOT AaTUVK U
MO3BOINT 3aMporpamMmMpOBaTh Ha ero MecTo HOBBIA.

Kak nponcxoanT sMynauma NpoBOAHbBIX A4aTUMKOB afanTtepom LoRa?

1. Ecnn pagropatuvik LoRa He Ha CBA3W, afjanTep nepectaeT oTBeYaTb Ha 3anpock! OT
CnCTeMbl MO afpecy «NponaBLuero» gatynka Yepes 150c nocse ero yxoda co CBSA3M.
OTCyTCTBYOLLMIA OTBET Ha 3aNpocC CUCTEMA MHTEPMNPETUPYET Kak MPU3HAK «HET CBA3M»
C YKa3aHHbIM AaTUMKOM.

2. [atunk Temnepatypel LORa npy HeMcnpaBHOCTY CEHCOPA W NpW NepBOM BKIOYEHWM
MOXET B KayeCTBe 3Ha4eHUa TeMnepaTtypbl npucnate kog 0X7E7E. Cnuctema moxet
VNHTEPMNPETNPOBATL 3TO 3HaYEH e Kak OTCYTCTBME CBA3N C AATHUNKOM WK ero
4YacTnYHoe noBpexaeHue.




7.AQANTEP LORA HOBASA BEPCUS

7.1. Yto Takoe apantep LORA?

LoRa - fononHuTensHas pagnoceTs cuctembl ectoControl, oTanyatowascs bonee AanbHNM
pafnycom AencTBuA.

AnanTep LoRa HoBad Bepcuda BOCMPUHMUMaETCa crctemor ectoControl caMmocTosTeNbHbIM
YCTPOMCTBOM (MHOFOKaHaNbHbIN AaTUMK) U paclumpsaeT GyHKLUMOHaN yCTpocTs ceTn LoRa. B

CUCTEMY MOXHO 406aBUTb 40 32-yx aganTepos LoRa 1 fo 32-yx ycTpoiicTB LoRa. YcTpoiicTBa
TUPaXMPYHOTCHA BO BCE aanTepbl.

7.2. fo6aBneHusa agantepa LORA

[JlobaBneHvie aganTepa NPoV3BOANTCS MyTeM BBOAA MW CKaHWPOBAHWS CEPUINHOIO HOMeP3,
1nnn vepes kHonky YCT.

7.3. YpaneHune agantepa LORA

|_|pl/l yAaneHnn agantepa, cMctemMa nponssoanT cieayrouine AeI7ICTBI/IﬂZ

®  CHMMAET C afanTepa posib BefyLlero 1 NepeHoCUT yCTPOMCTBA 13 ero 30HbI
OTBETCTBEHHOCTW Ha Apyrie agantepsl (Mpy 3TOM eCv 3TOT afanTepbl Obln BPyYHYO
BbI6paH BeAyLLMM, ONUMA MPUHUMAET 3HaUeHVe "ABTOMaTUYeCKMiA BbIGOP”)

®  epecTaeT onpalvBaTte ajantep

7.3. Bo6aBneHue ycTpoiicte LORA

Jo6aBneHne TpagULMOHHBLIM METOZOM.

PexuM f06aBNEHNS aKTUBMPYETCA KOMaHAoK 13 J1K, Npy 3TOM HEO6X0AMMO BeIGpaTh afanTtep

KOTOPbI GU3NUECKM HAXOAMTCH BAVKE OCTaNbHBIX K 06aBASEMbIM YCTPOCTBaM, CMCTEMA

BbINOHSET CNedytoLye Wwarmu:

®  OTK/IHYAET pexunmM 400aBneHns yCTPOMCTB Ha BCex afanTepax KpoMe BbIbpaHHOMo

®  3KTVIBUPYET pexunm A06aBNeHNS YCTPOMCTB Ha yka3aHHOM ajanTepe

®  0OKa aKTVBEH PeXVM CUCTeMa PErynspHO ornpaluvBaeT Tabnwly YCTPOACTB ajanTepa

® 0 BbIXOAY TalimayTa paboTbl pexvma (v Npu NoyYeHn HOBOM KOMaHZpI), CvcTema
OTK/IOYAET PEXUM Ha afanTepe
Mpv NOSIBAEHWN HOBbIX YCTPOVICTB Ha aAanTepe C akKTUBHbIM PEXMMOM A06aBneHus
YCTPOWCTB, CMCTEMA NPOU3BOANT CAEAYHOLLME LLaru:

®  3janTep Ha3Ha4aeTCs BeAyLIMM ANs A06aBNAEMOrO yCTPOCTBA

®  MPOV3BOAWTCS NOMbITKa CO3AaTb HOBOE YCTPOMCTBO, €C/IN 3TO HEBO3MOXHO (TN
YCTPOWCTBA He N3BECTEH NN HET CBOBOAHbIX AUEEK A/t MHOTrOKaHa bHbIX YCTPOMCTB) -
cvcTeMa oTobpaxaeT npesynpexaeHvie B TepMUHane 1 yaanseT yCTpovcTBO 13 NamMsaTy
ajantepa
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° nocne ycnewHoro co3jjaHuna yCTpOVICTBa LoRa aKTVBMpPYyeTCa NpoLecc CMHXPOHU3aunn
Ta6}'IVILL BO BCeX NMpoynx afantepax LoRa (aHanornuHo TOMY KaK 3TO Npov3BOANTCA Npn
CTapTe cncTembl namn ,ELO6aBJ'I€HI/H/\ HOBOro afantepa LoRa)

Jo6aBneHwe no cepuitHoMy Homepy

Mpv o6aBNeHUN yCTPORCTBA MyTeM BBOAA MV CKaHNPOBaHMSA CepUiHOro Homepa,

He3aBVCYMO OT CNocoba nepeaayn CEPUNHOro HOMEPa B CYCTEMY, OHA NMPOV3BOANT

cnegytoLvie AeiicTBus:

®  NPOV3BOAWTCA MOMbITKA CO3AaTb HOBOE YCTPOMCTBO, €C/IN 3TO HEBO3MOXHO (TWM
YCTPOWCTBA He 13BECTEH UMW HEeT CBOBOAHbIX AUYEEK ANt MHOTrOKaHabHbIX YCTPORCTB) -
c1cTeMa 0TOBpaxXaeT npeaynpexaeHvie B TepMUHaNE 1 BO3BPALLI@ET OTBET C KOAOM
OLLUMOKM ecnn 3TO NMpeAnonaraeTcs anroputMam nepefayn KoManzbl

®  [0C/1e yCrneLwHoro co3gaHns yCTporcTBa LoRa akTuBrpyeTca npoLecc CUHXPOHM3aLmn
Tabnny BO BCex Npoynx agantepax LoRa (aHanorvyHoO Tomy Kak 3TO MPOM3BOANUTCA NPy
CTapTe cnucTembl v gobaBneHnn HOBOro agantepa LoRa)

®  33rycKaeTcs anropuTM aBTOMaTUYeCKoro BbIbopa BeayLLlero agantepa

7.4. CTpyKTypbl 6510Ka ynpaBneHms agantepom LoRa
[Ans focTyna K pernctpamM aantepos NCNob3yroTca QyHKLMN:
Read Holding Registers (0x03) Ana YTeHna perncTpos,

Read Input Registers (0x04) ans uterHvss perncTpos

Write Holding Registers (0x10) ans 3anvcn B perncrpel.

Read Device Address Serial Number (0x4b) ans uteHws agpeca ycTpoicTBa Mo ero cepuinHomy
Homepy

Write Device Address Serial Number (0x4c) anda 3anvcu agpeca yCTpoicTBa Mo ero cepuiiHomy
HomMepy

7.41 YreHue ajpeca ycTpoilcTBa Mo ero cepuiiHoMy Homepy (Read Device Address Serial
Number):

3anpoc oT MacTepa:

00h 4Bh [00h | 00h | 00h [ 00h [ 00h [ 0Oh [ 0Oh [ OOh I 00h I 00h 4Fh 42h
ampec dyukumua YHMKANbHEGT 12-BaiTHENT CEPMItHENT HOMEp YCTPOMCTBA dcj;cm Mncar;cu_
OTBeT OT yCTpoNnCTBa:
00h 4Bh 01lh 86h FOh

anpec QyHKIAR Anpec ycrp-sa CRC crapu. CRC myamu.

7.4.2 3anucb agpeca yCTpOMCTBa MO ero cepuinHoMy Homepy (Write Device Address Serial
Number):
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3anpoc oT macTtepa:

00h 4ch | 00h | 00h | 00h | 00h I 00h I 00h | 00h | 00h I 00h I 00h 01h CCh F3h
OTBeT OT yCTpOiiCTBa:
00h 4Ch 0lh 84h COh
anpec dyHKUMA Aznpec ycTp-Ba CRC crapuw. CRC mmanuw.
7.4.3 Pernctpbl nHdopmaLms 06 ycrporictse (Holding Registers):
Anpec Tun MSB LSB
perucrpa nocryna
0x0000 R 12x u8
0x0005 YHUKANbHE 12-0aiTHE CEePUIHEI HOMEpP YCTpPOMCTBAa
0x0006 R u8 u8
Bepcusa [0 3arpysdmka Ton cBopxu [0 3arpysunka
0x0007 R u8 u8
Mecsay cBopkmu [0 3arpysumka Jlene cObopxyu [0 3arpysumxa
0x0008 R bitfield u8

6ur 7:
0 - Barpysumk
1 - ocHoBHOe IIO

pexyM pabOoTH yCTPOMCTBA

6urel 0..6: — ommbkM 3arpys3dMKa

0 - OK

1 - Oumbra TecTa OCHOBHOTO IIO

2 - Hety ocHoBHOTO IO

3 - Oumbka MPOBEPKM KOHTPOJILHOM
CyYyMMBI OCHOBHOTO IIO

[Anpec ycrporicTea Ha mmHe Modbus

7.4.4 PerncTtpbl cTaTyca ycTpoicTea (Input registers):

0 - pamuo MOAyJib OTKJIOYEHO
1 - pamuo MOAOyJb BKJIOUEH

Anpec Tun MSB LSB
perucTpa | HOCTyna
0x0000 R «Jun 18 2023 15:00:00»
0x0009 Bepcua ocHosHOTO IO
0x0010 R u32
0x0011 Bpemsa paBoTe yCTpPOMCTBa B CeKyHIax
0x0012 R bitfield ug
6ur 0: - pexmMm paboTH yCTPOMCTBa Konm mocryenneir 3arpysku/nepesarpysku
0 - Barpysumk
1 - ocHoBHOe IIO
6uT 1l: - NOMUCK yCTPOMCTBAa
0 - BHIKJIOYEH
1 - BKJIOYEH
6uT 2: - COCTOSHME PamVO MOIYJIS




0x0013 R u32

0x0014 Macka OOHOBJIEHMM COCTOAHMM PaInoyCTPOMCTE
0x0015 R u32

0x0016 Macka OOHOBJIEHMI NaHHHIX PaOMOyCTPOMCTB
0x0017 R u32

0x0018 Macka HaJMuMd PamMoyCTPOMCTE B Adelke
0x0013 R u32

0x0014 Macka C JaHHBEMM IUMCKPETHHX AATYUKOB

7.4.5 Pernctpbl KoMaHg ycTporictBa (Holding Registers):

Anpec Tun MSB LSB
perucrpa mocrymna

0x8000 R/W ulé
VneHTUOUKaTOP KOMaHIE :
0 - HeT xomaHOH (COCTOSHME MOCJE 3amycka)
2 - KomaHnma noGaBJieHMS YyCTPOMUCTBA
3 - JobGaBJjeHMe yCTPOMCTBA MO 12-0aMTHOMY CEPMIHBI HOMEP
4 - JloBbaBJeHMe yCTPOMCTBa IO 6-0alTHOMY CEPMMHENI HOMEP
5 - YmammTe yCTPOMCTBO
6 — KOHTpOJNIb YCTPOMCTBA

0x8001 R/W ilé6
CraTyCc KOMaHIH:
-5 - BpeMs BHIIO
-4 - pamMo yCTPOMCTBO OTKJIOUEHO
-3 - oTMeHa KOMaHIel U3-3a KOH(DMI‘ypaLlMM
-2 - 3HadYeHue apryMeHTa KOMAaHIEl He MNpaBUJIbHOE
-1 - VnoeHTudUKATOP KOMaHIH HE MONNEPXUBAETCH

0 - OK

1 - HeT KOMaHIE COCTOAHME IOCJe 3alycka
2 - O6paboTka KOMaHIE

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

VaeHTUdUKaTOpbl KOMaHA;

Komanna HasBaHme xoMaHIE! 3HaueHMe apryMeHTa KOMaHIE
Bitfield
P Hauasio noBaeyeHus our 0: - pexmum OOOaBJIEHMS YCTPONUCTBA
ycTporcTea 0 - ocTaHOBMTH noGaBiieHME

1 - paspeumTs noGapjieHMe

Perucrp MSB LSB

0x8002 12x u8

JNobaBneHne
12-6aMTHEIM CEPMMHEIM HOMEP YCTPOMCTBa

ycTporcTBa no 12-
6ariTHOMY CEepPUIMHEIL
HOMEP

0x8007

0x8008 u8 ug
Homep xaHaja ycTpoicTBa Ty yCcTpOMCTBa:
0x54 - JlaTuMK IPOTEYKU




0x1A - Tepmocrar
0x22 - JlaTumMk TeMIepaTyph

0x8009

Bitfield
6ur 0: - KOHTPOJB YyCTPOMCTBa
0 - HeT KOHTPOJA
1 - xoHTponupyeTcsa

HobasrneHue
ycTporcTBa no 3-
6aiTHOMY CEPMMHEIL

HOMEp

PerucTp

LSB

0x8002
0x8003

4x u8
3-0aiTHLI CEPMIHBI HOMEP YCTPOMCTBAa

0x8004

us8
Homep kaHajia ycTpoicTsa

us8
Tun ycTpoucTBa:
0x54 - JlaTumMk MOPOTEYKU
0x1A - Tepmocrar
0x22 - JaTumMk TeMIepaTyph

0x8005

Bitfield
6ur 0: - KOHTPOJb YyCTPONMCTBAa
0 — HeT KOHTPOJA
1 - xoHTponupyeTcsa

Ynanmre yCTPOMCTBO

0x8002

Homep ymansemor

u8
O KaHajlla yCTpOMCTBa

YcraHoBka OuTa
KOHTPOJIA YyCTPOMCTBa

0x8002

Bitfield
- KOHTPOJIb YCTPOMCTBa
cbpoc KOHTPOJA
YCTaHOBUTE KOHTPOJIb
6ur 0..7:
- Homep kaHana yCTpoicTBa

our 8:

7.4.6 ObLme perncTpbl paguoyctpoiicte (Holding Registers), rae N- Homep ycTpoiictBa

Anpec Tun MSB LSB
perucrpa | mocrymna
0x1NO0O R 3x u8
0x1NO1 YHUKANbHE 3-0aiTHE CEPUMHEI HOMEP PamguoyCTpOMCTBa
0x1NO2 R 12x u8
0x1NO07 YHUKaJbHEN 12-0aMTHEM CEPMMHEM HOMEP PaIMoyCTPOMCTBa
0x1NO8 R bitfield
our 0: - Aueitka N XpaHeHMe yCTpPOMCTBa
0 - He COxpaHeHO
1 - coxpaHeHO
6uT 1: - Ceasp c N ycTpoicTBOM
0 - Her cBA3M
1 - ecr cBa3b
OuT 2: - HazHAYeHMA amanTepa MacTepoM
s N ycTpoiicTea
0 - He Ha3HaueH
1 - HasHaueH
6uT 3: - TecT Ha N ycTpoiicTBe
0 - BHKJIOYEH
1 - BxJOYUEH
our 4: - ycrpoiicTtBo N “yxpaneHo”

0 - YyCTpPOMCTBO B 3TOM CeTH




1 - ycTpoicTBO OBIO HOOABIEHO B APYTYIO
ceTb
O6uT 5: - NOCTOAHHOE COCTOSHUE MPUEMHUKA
Ha N ycTpoiicTse

0 - He BKJIOYEH [OCTOSHHO

1 - BKJOYEH NOCTOSHHO

0x1NO09 R u8 u8

3HadeHre MOIHOCTU CUTHala, 3HaueHre MOWHOCTU CUT'Hajla, [IpMHMMaeMoe
npMHMMaeMoe OT MacTepa oT ychoﬁcTBa

-157+u8 -157+u8

0x1NOA R i8
Cocrosanme GaTaper B OECHPOBOIHOM
naTumKe :
-2 - Oarapes He YCTaHOBJEHA
-1 - cocTosAHME HEM3BECTHO
0 - HuskmMit 3apan GaTapen
1..3 - ypoBHu 3apspa Garapeu

0x1NOB R u8 u8
Tun ycTpoycTBa: UyCJIo KaHakKOM B MHOTOKaHaJIbHOM
0x54 - JlaTuMk NPOTEYKU yCcTpoicTBe
0x1A - TepmocTar
0x22 - JaTumMk TeMIepaTyps
0x1NOC R u8 u8
Bepcusa mporoxojya Lora Bepcusa npoumBkmu N ycTpoicTBa

7.4.6.1 KapTa perncrpoB /19 TepMOCTaTa, rae N- HoMep yCTponcTea

Anpec Tun MSB LSB
perucrpa mocryna

0x1N10 R/W 116 3HaueHye TeMmnepaTypa C IaTuMKa TEepMOCTaTa
0x1IN11 R/W bitfield
6ur 0: - craTyc TOpPeJKM B TEPMOCTaTe
0 - oTkjoYeH
1 - BKJIOYEH
0x1N12 R/W ile

3HayeHMe TeMIepaTypH yCTAHOBJIEHHOM B CHCTEMe

0x1N12 R/W ile
3HaueHye TeMIepaTypsl YCTAHOBJEHHOM B TepMoCTaTe

7.4.6.2 KapTa peructpoB And faTunkoB, rae N- Homep ycTpolictea, M-HoMep kaHana
ycTpoictea +0x10

Anpec Tun MSB LSB
perucrpa mocryna

JaTuuk TeMnepaTyps

0x1NMO R/W ile
3HadeHMe TeMIepaType C IaTdMKa

JaTuMk npoTeuxn




0x1NMO

R/W

bitfield
6ur 0: - cpabaTEBaHMA OATYMKA MPOTEUKU
0 - He cpabGoran
1 - cpaboran




8. B/IOK YNAPBNEHNA CMECUTENIbBHBIMUN———

KOHTYPAMW RS-485 (Modbus)

8.1. UTo ymeeT 6/10K ynpaB/ieHNSi CMECUTENIbHBIMU KOHTYpamu?

- NoAjepXmBaTb 3aaHHYHO TeMnepatypy B CMeCUTe/IbHOM  KOHType, OCHalleHHbIM

MOTOPU3VIPOBAHHbEIM 3/1EKTPOMPUBOAOM TPEXXOA0BOrO KpaHa;
- NPOV3BO/IBHO 33/aBaTb TeMnepaTypy NMOALEPXaHNS B CMECUTENBHOM KOHTYPE;

- PYYHOI 1 aBTOMaTUYeCKNA PeXMMBI PaboTbI;

- YCTAHOBKa OTHOCUTENbHOTO MOMOXEHNS 3NeKTPOMNPYBOAA TPEXXOA0BOIO KpaHa;

- YCTaHOBKa abCOMOTHOMO MONOXEeHWs (YCTaHOBKA HeoOXOAMMOW CTeneHn OTKPbITUA
NpVIMEeHeHVeM NpeABapUTENBHOMO MONHOIO 3aKPbITLS)

8.2. CTpyKTypbl 6/10Ka ynpaB/eHUsi CMeCUTe/IbHbIMU KOHTYypamMu

Ans focTyna K perucTpamM aaantepos NCNob3yrTCs QyHKLUMNA:

Read Holding Registers (0x03) and YTeHnsa perncTpos,

Read Input Registers (0x04) Ans YTeHVst perncTpos

Write Holding Registers (0x10) 4ns 3anvcn B perncrpsi.

Peructpbl gns koHeurypaumm ycrporictea(Holding Registers), rae agpec N - Homep kaHana
perynatopa (1, 2, 3, 4)

Arnpec Tun MSB LSB
permcTpa | mocrymna

0x0NOO R/W float

0xONO1 KO3QOMUMEeHT yCuJleHMsa NPONOPLMOHAJIbHOM cocTasndbmel [ peryndaTop nomauu
or -3.4028235E+38 mo 3.4028235E+38

0x0NO02 R/W ulé
KO20OMLUMEHT yCuUITIeHMS MHTEeTrpalibHOM cocTassasomer U] peryndaTop nomaun
or 0 mo 65535

0x0NO3 R/W ulé

mubdbepeHumransHas NOoCToAHHas [MI-peryndaropa nomaunu
xKo3QduumeHT ycunenHmsa mmbdepeHUManbHEI cocTabjsomert [ peryjgsaTop nomaum

or 0 mo 65535
0x0NO04 R/W u32
0x0NO5 nepuon VM B MMIUIMCEKYHIAX
0x0NO6 R/W u8 us8
MaxkcuManbHasa momynauua 1M, % abCoMOTHOE 3HadYeHMe CTEeNeHM OTKPHTUA KiarnaHa
npy OTKase HaTuMKa TEeMIepaTypH B NPOLEHTax
0x0NO7 R/W ulé6

BPEeMA IOJIHOTO OTKPETMA B CeKyHIax

0x0NO08 R/W ile
YCTaHOBKa B NeCATHX Tpanyca lenbcus
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0x0NO9 R/W u8 u8

OMTHL : 0 - mpMBOI CMECHMTEJILHOTO KpaHa
0: 1 - HOpPMaJbHO OTKPHITHIA KjlanaH
0 - py4YHOM pPexmMm 2 - HOpMAaNIbHO 3aKPHTEI KJialaH
1 - aBTOMaTMYECKMU
1:
0 - perymmMpoBaHMe TOJILKO MO Mojade
1 - perymmpoBaHMe MO Inojade u

obpatrke (peructp 0xON08 3amaet
TeMnepaTypy oBpaTku)

0xONOA R/W ile
MMHUMaJIbHaA NONyCTUMas yCTaBKa

0x0NOB R/W ile
MakcCuMaJibHada IOOoNyCcTuMas yCTaBKa

0x8N0O R/W ulé
0 - HeT KOMaHIE - COCT. MOCJe 3alycka
2 - KOMaHIa OTHOCUTEJIbHOTO yNpaBjieHus (apryMeHTH: 3HaudeHue -100..+100 %)
3 - xoMmMaHIa abCOJIOTHOTO ynpabBJjieHMs (apryMeHTH: 3Hadenme 0..100 %)
0x8NO1 R/W ule
0 - ok
1 - Her KOMaHIel — COCT. IIOCJIe 3alycka
2 - KOMaHIa BHIOJIHAETCHA
0x8N02 R/W ule

3HaueHMe apryMEeHTOB KOMaHIbl

Pernctpol yctpolictea (Input Registers), rae agpec N - Homep kaHana perynatopa (1, 2, 3, 4)

Anpec Tun MSB LSB
perucrpa | mocrymna

0x0NO0O R u8

pexyM paboTel

0 - mMHMUMaTMBaUMA

1 — pydYHOM pPexmMm

2 - aBTOMaTUYECKMI PEXUM

3 - aBapMIHBI PEXMM

4 - pexmuM 3amMTH (TeMmepaTypa 3a
npenesamMy peryaMpoBaHus)

0xONO1 R u32
0x0N02 BpeMs CO CTapTa WM [epes3arpy3KM KOHTpoJlepa B MC
0x0NO3 R il6

MoKas3aHus OaTuukKa TeMIepaTypsl Momadn

0x0NO04 R ile
KOon oumbKM

-1 Her TepMonaTdmKa

-2 HEMCIPaBHOCTbL TepMOoIaTuMKa

-3 pexmuM BamyMTH, TeMIepaTypa BHIE NOMYCTUMONI




9. BJIOK U3MEPUTE/IbHbIA 8 KAHAIOB—————

9.1. CTpyKTypbl 6510Ka ynpaBieHUsi U3MepuTe/IbHbIM 6/10KOM Ha 8 KaHa/10B
[Ans focTyna K pernctpam aZanTepoBs MCMob3yTCs GyHKUMN:
Read Holding Registers (0x03) and YTeHusa perncTpos,
Read Input Registers (0x04) ans YTeHVst perncTpos
Write Holding Registers (0x10) 4ns 3anuncu B perncrpel.

Read Device Address Serial Number (0x4b) ana uteHns agpeca ycTporicTBa No ero cepuiHomy
Homepy

Write Device Address Serial Number (0x4c) ans 3an1cy agpeca ycTpoicTBa Mo ero cepuiiHomy
HoMmepy

YTteHwne agpeca yCTpoicTBa no ero cepuiiHoMy Homepy (Read Device Address Serial Number):

3anpoc oT MacTepa:

00h 4Bh [00h [00h [OOh [0Oh [OOh [OOh [00h [00h [0Oh [ 0Oh 4Fh 4Ah
CRC CRC
coapu. | wnamu.

anpec dyHKUMA VHAKANBHEDE 12-GaNTHEN CEPUITHENE HOMEP YCTPOCTBA

OTBeT OT yCTPOWCTBa:

00h 4Bh 0lh 86h

ampec Qymxmn Rapec ycrp-sa CRC crapm.

3anuck agpeca ycTpolictBa no ero cepuitHoMy Homepy (Write Device Address Serial Number):
3anpoc oT MacTepa:

00h 4Ch [ 00h [ 00h | 00h [ 00h | 00h [ 00h | 00h [ 00h [ 0Oh [ 00h 01h cCh F3h
Anpec CRC CRC
verp-sa | cmapu. | wnamu.

ampec Qymxmn Vemkaneseit 12-Gajiruei cepwitsiii Homep ycTpoicTsa

OTBeT OT yCTpoNnCTBa:

00h | ach | 01h | 84h | COh |

| anpec I dyHKLMA | Anpec ycrp-Ba | CRC crapu. | CRC wmnazu. |

Peructpbl HGopMaLws 06 ycTpolictee (Holding Registers):

Anpec Tun MSB LSB
permcrpa | mocrymna

0x0000 R 12x u8

0x0005 YHUKaJbHEN 12-0aMTHE CEPMMHENT HOMEp yCTpOMCTBa

0x0006 R us8 u8
Bepcua I[I0 zarpysumka T'on c6opxu IO

3arpysurka
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0x0007 R u8 u8

Mecan cBopkm I[I0 3arpysumka llenp cbopxu 10
3arpy3uMKa
0x0008 R bitfield u8

6ur 7: - pexuMM paGoOTH YyCTPOMCTBa AIpec yCcTpoOMCTBa Ha
0 - Barpysumk mHe Modbus
1 - ocHoBHOe IIO

6uret 0..6: — oumbBkM Barpysumka
0 - OK

1 - Ommbxa TecTa ocHOBHOTO IIO
2 — Hety ocHoBHOTO IIO
3 - Ommbka NPOBEPKM KOHTPOJIBHOM CYMMEl OCHOBHOTO IIO

6urn 0..6: — oumbxm ocHoBHOTO IIO
0 - OK
1 - HeT oTBeTa oT AL 1
2 - HeT oTBeTa or Al 2
3 - HeT maHHEIX Mo mmHe I2C
0x0030 R/W u8 u8
HEpMOZ{ onpoca naTtdmMkKa Ha IepBOM KaHaje: Tyns MOOKJIIIOYaeMBIX
15..60 cex(0x0F..0x3C) BATYMKOB :
0 - xaHaJ He u3MepseT 0x00 - maTumk He
1 - 3HayeHMe IJid CyxXOT'O KOHTaKTa BEIOPaH
TepmMonpeobpasoBaTenn
CONPOTHMBIICHNMSI :
0x0A — Pt500
0x0B - 5001

0x0C - Cu500

0x0D - 500M

0x0E - Ni500

0x0F - Cul000

0x10 - 1000M

0x11 - Pt1000

0x12 - 10001

0x13 - Nil000
YEnpmuumposanuse
CHMTHAJB

0x30 - Bxom 0..20MA

0x31 - Bxom 4..20MA

0x32 - Bxom 0..5MA

0x33 - Bxom 0..2500mV
CurHan axkTMBHOI'O
CONpPOTHBIIEHMS

0x3A - 25..2000 Om
Cyxoif KOHTAaKT:

0x32 — CyxOM KOHTakKT

0x0031 R/W us
PUNBETP MBMEPSIEMEIX
BHauUeHM

0x00 - OMIBTP BHIKJIOYEH

0x01 -
CpernneapubmeTue CKUL
OMIBTP BKJIOYEH

0x02 - MenmaHHBIL
OMIbTP BKIIOYEH

0x03 - Cpenue
CKOJIb3AIMYA OMITE TP

BKJIOYEH
0x0032 R/W CrpykTypa permucrpa Takasd xe ka u y 0x0030-0x0031, ToibKO M3BMEHAETCHA HOMEP
- KaHaa
0x0040
Perncrpbl ctatyca ycTporctsa (Input registers):
Anpec Tun MSB LSB

perucTpa mocryna




0x0000 R «Jun 18 2025 15:00:00»
0x0009 Bepcusa ocHopHOTO IIO
0x0010 R u32
0x0011 Bpemsa paBoTe yCTpPOMCTBa B CeKyHIax
0x0012 R bitfield
BuToBasi MacKa KaHaJoB:
GuTe:0-7 - ycTaHOBKA OMTa O3HadaeT 3aMLHKAaHMUSA KOHTAaKTa,
npM yCJIOBUM, UYTO 3TOT KOHTAKT HACTPOEH KakK CYXOm
KOHTaKT .
0x0013 R u8 u8
HamnpsixeHre BHeWHEeTO ucTouHuka nmuranms 0..255 (0-25.5v) HanpsixeHue
COBCTBEHHOT'O MCTOYHMKA
nurauusa 0..255 (0-
25.5v)
0x0014 R u8 i8
AnnapaTHas Bepcus OJokKa TeMmnepaTypa
BHyTpeHHero O6Joka
0x0020 R ulé
Vi3MepeHHOE 3HaYeHMe Ha MePBOM KaHajle U3MEPUTEJIbHOTO OJoKa
O0x7FFF - He MOIKJOYeH INaTUMK MJIM BHIJIM M3 IOMana3oHa M3MepeHMM.
0x0021 R ulé
- CrTpykTypa permcrpa Takas xe ka u y 0x0020, TOIbKO M3MeHsAeTCsS HOMEp KaHasa
0x0028




10.NMPOBOAHOWN TEPMOCTAT

10.1. Peructpbl uHpopmauums o6 ycrpoiictee (Holding Registers)

Ampec

perucrpa

0x0000..0x0005 R

0x0006 R
0x0007 R
0x0008

Tun
mocTyna

MSB LSB

u8

VHMKAJIbHE 12-0aiTHEN CEpMHBI HOMEP YCTPOMCTBa

u8 us
Bepcusa II0 3arpysumka T'om cBopxm II0 3arpysumka
u8 u8
Mecsau cbopxu [0 3arpysumka Jlens cbopxu [0 3arpysumka
bitfieldbur 7: - pexuMm paboTh
ycTporcTea
0 - 3arpysdmk us8
1 - ocHosHOe IO
6uTe 0..6: — oumOKM Barpys3dMKa
o - oK Azpec ycCTpoMCTBa Ha WMHE
1 - Oumbxa TecrTa OCHOBHOTO IO "t yerp
Modbus
2 - Hery ocHoBHOTO IO
3 - Ommbka NPOBEPKM KOHTPOJIBHOM

CyMMBI OCHOBHOTO IIO

10.2. PernucTpbl cocTosiHuA ycTpoiicTBa (Input Registers)

Anpec
perucTpa

0x0000..0x0009

0x0010..0x0011

0x0012

0x0013

0x0014

0x0015

0x0016
0x0017

Tun

mgocTyna

o

MSB LSB
Array
Bepcus ocHoBHOTO II0. HampmMep «Jun 18 2023 15:00:00»
u32
BpeMms paBoTH yCTPOMCTBaA B CEKyHIax
bitfield
6ur 0: - pexyMm paGoOTH yCTpPOMCTBa
0 - 3arpysdmk
1 - ochHoeHOe IIO u8
6ur 1: - pexum paGoTh
0 - paGoTa cocTape CUCTEMEBL
ectoControl Kon nocrnepnnemn
1 - aBToHOMHas paGoTa 3arpy3Ku/nepesarpy3Ku
6ur 2: - BCTpoeHHOe pele
0 - BHIKJIOYEHO
1 - BKJIOYEHO
ile

TeMrnepaTypa BCTPOEHHOTO B TEPMOCTAT HaTuMKa. CBA3AH C KOHTYpoM «Bosmyx»
Ecu no kakmM—JmOoO NpMYMHAM €e HeT, dYuraeTcsa 3HadeHue O0x7FFF

ile

TeMnepaTypa BEHOCHOTO narumka NTC 3950 10xOM. cBA3aH C KOHTYypoM «IIoy»
Eciu no KakmM-amOo NpuyYMHaM ee HeT, uYuTaeTcs 3HadeHue O0xT7FFF

ulé

Ommbka aBTOHOMHOTO pPeXuma

0 - HeT ommbkM

1 - «ABapys HaT4YMKa BO3AyXa»

2 - «ABapua AATYMKa MOJa»

3 - «ABapus HaTuYMKa BO3AyxXa M HaTyMKa I[0oJiax»

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

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




0x0018
0x0019
0x001A
0x001B
0x001C

wow ow oW m

116: «setpoint»- cocraBnfpmas yCTaBKM B KOHType «IIOJI»
116: «shift»- cocraBndwmas ycTaBkM B KOHType «IIOJI»
ulé6: IN-cocrasnswomas [MI-perynaropa, %. 0.100

ul6: M-cocrasnawomas [MI-perynaropa, %. 0.100

ulé6: JI-cocrasnswomas [MI-perynaropa, %. 0.100

10.3. PerucTpbl HacTpoiiky ycTpoiicTBa (Input Registers)

Appec

perucrpa

0x0030

0x0031

0x0032

0x0033

0x0034

0x0035

0x0036

0x0037

0x0038

0x003A

Tun

mocTyna

R/W

R/W

R/W

R/W

R/W

R/W

R/W

R/W

R/W

R/W

MSB LSB
bitfield
our 0: 0 - B cocraBe cucremn ectoControl, 1 - aBTOHOMHas
pabora
6ur 1: Harpes. 0 - BexJ. 1 — BKJ.

6ur 2: VuBepcus pene. 0
mpy Harpese.

- peJjile He VMHBEPTMPOBAHO ¥ 3aMbIKAETCs
1 — peJle MHBEPTMPOBAHO M PAa3MHKAETCS IPU

Harpese.

usg:
u8: BaneicTBOBATE KOHTYP
3amencTBOBATE KOHTYP «2» «1l»

0 - BEKI. 1 — «BO3IYX» 2 — «IIOJI», 3 0 - Bekja. 1 — «BO3IYX»

— TEeNJIOHOCUTEJb 2 — «IoJI», 3 —
TEMJIOHOCUTENb

ile:

«setpoint»- cocrasigomas ycTaBKM KOHTypa 1

il6:
«shift»- cocraBngomas ycTaBKM KOHTypa 1

ile:
«setpoint»- cocTaBnsgomas yCTaBKM KOHTypa 2

ilé:
«shift»- cocraBnsgomas ycTaBkM KOHTypa 2

il6:
baxkTUUeckas TeMmrnepaTypa B KOHType «1» IO HaHHEIM CHCTEMH.
0x7FFF - HeT IaHHHX
il6:
baxkTUUeCKyD TeMmrnepaTypa B KOHTYPe«2» IO HaHHEM CHCTEMH.
0x7FFF - HeT IaHHHX
usg:
TUI PEeryIMpOBaHUS B
aBTOHOMHOM DPeXuMe
0 - no maTumMkKy BO3IOyXa.
JaTumuk rojia He
MUCIONBE3YETCA .
1 - no pmaTumky moJa.
JaTumk BO3OYyXa He
MCIOIb3YyETCH .
2 - O HaTuMKy BO3IOyxa
C OTUpaHMYEHMEM IO
HaTuMKy MoJja.
u8:
HacTporika aBapuMifHOTO pexmuMa paboTE us:
pejyie npu OTCYTCTBUM OATUMKAE Tlepuon paboTer NI-
TeMNnepaTypr, IIUTEJIbBHOCTbL Gaskl perynsaropa. 0..60 MuH.
BKJIOUEHMA . MUHMMAIbHO 3Hadenne - 0, mno ymomuanmo 10 MmuH

MakcuMmaJlbHOe - mnepuond paboTel

llpumeHsAeTCa B
pexnme «pabora B
cocTaBe CUCTEMH!
ectoControl»

llpumeHsAeTCH B
pexmMe «paBora B
cocTaBe CUCTEMs
ectoControl»

IlpymeHsaeTCca B
pexume «pabora B
cocTaBe CUCTEME
ectoControl»

IlpymeHsaeTca B
pexume «pabora B
cocraBe CUCTEMs
ectoControl»

llpymeHsAeTCa B
pexume «paborTa B
cocraBe CUCTEMs
ectoControl»

TlpuMeHseTCs B
pexmMe «paBora B
cocTaBe CUCTEMH
ectoControl»

llpumeHsAeTCH B
pexnMme «pabora B
cocTaBe CUCTEMH!
ectoControl»

TpuMeHseTCs B
aBTOHOMHOM
pexumMe

llpymeHsAeTCca B
aBTOHOMHOM
pexnme




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

peryndaropa (3amaeTca B Miammen
YacTy) . 0O YMOJIYAHMIO 5 MUH.

us8:

HacTpoifka MakKCUMaJIbHOV SAPKOCTU
oucnnes

0..100%

ulé:

HacTporika MaKCHMaslbHasd TeMnepaTypa Temsjoro mona. B °C C. Ilo
ymosuanmpo 30, 0C, BO3MOXHEN: mmanaszox 10,0..40,0°C

ile:

usg:

BpeMsa ynepxaHus
TIONCBETKM SKpaHa Iocie
moBoro mencTeua
noss3oBareng. 5..30c,
eciu 0 - momcBeTKa
ropur BCerpa. llo
yMmosyaHuo 10c.

llpumeHsAeTCH B
4BTOHOMHOM
pexuMe

Koppekuus: NoKasaHuii BCTPOEHHOTO TepMmomarumka, 0.1°C

ile:
Koppekunsa sBeHOCHOTO NTC
Tepmomarumka, 0.1°C

3apaTe oToOpaxaeMele OWMOKU

u8/u8:

Ommbka KOHTypa 1/ommbkra KOHTypa 2.
Ommbxa xoHTypa «1» B Mianmem 6anTe:
0: - HeT ommbxKM

1: L -- KOHTYp He MMeeT CBA3M C
TEPMOCTATOM, MM OTCYTCTBYEeT BOBCE.
OTobpaxaercsa cumsBosn «L». Pemenne:
HaCTPOMTE KOHTYP OTOMJIEHMSA B JIMUHOM
xabuHeTe, a B HACTPOMKax TepMOCTaTa
YKaXmMTe ITOT KOHTYP.

2: C -- KoHTyp NpMBSA3aH K
TEepMOCTAaTy, HO HE HACTPOEH IOJDKHEIM
ofpasoM: OTCYTCTBYWOT yNpasJidomme
YCTPOMCTBa MJIM HEOOXOOMMEIE NaTUMKM .
OroBpaxaerca cuMpois «C». PemeHue:
BEINOJIHUTE HACTPONKY KOHTypa B

COOTBETCTBUM U
MHOTOKOHTYPHYIO
3: E -- KoHTyp
HO HaXOOWUTCA B

MHCTPYKUMEN Ha
NporpaMMy OTOIIEHMS .
HACTPOEH KOPPEKTHO,
COCTOAHMM OWMOKM

(HampyMep, KOHTYP OCTAaHOBJIEH IO

omnbkre KOTJA) .

OTobpaxaeTcs CHMMBOJ

«E». Pemenme: ycTpaHuTe oumobKy B
KOHTYpe.

4: U -- KOHTyp nepepeleH B PYYHOM
pexuMm m He paboraer. OTobpaxaeTcs
cymMBOJl «U». PemweHre: BKIIOYMTE OIMH
13 paboumx PEeXMMOEB KOHTYpa:
«OxoHOM», «CTanmapT» miu «KombopT».
5: O -- KOHTYp OTKJIOYEH M He

BHINOJIHAET PeTryJMpOBaHME TEeMIepPaTypPH .

OTobpaxaeTcs CUMMBOJ «O». PeleHue:
BKJIOYMTE OOVH M3 pabourx pPexuMoB

KOHTYpa: ((9KOHOM>>, ((CTaHﬂapT» nnn
«KombopT» .

ile:

MuHMManbpHasa yCTaBKa, KOTOPYK MOXHO 3aIaTh MNOBOPOTOM KOJIbLa

Ha TepMOCTaTe Ui KOHTypa «1»

ile:

MakcuMalbHafA yCTabBKa, KOTOPYK MOXHO 3adaThk MOBOPOTOM KOJbLa

Ha TepMOCTaTe IJIS KOHTypa «1»

ilé:

MuHMManeHasg yCTapKa, KOTOPYK MOXHO 3amaTh NOBOPOTOM KOJbLA

Ha TepMocCTaTe OJid KOHTypa «2»

ilé:

MakcuMallbHasa yCTaBKa, KOTOPYKH MOXHO 3aIaTh MOBOPOTOM KOJbLA

Ha TepMocCTaTe OJid KOHTypa «2»

llpumeHsAeTCH B
pexmMe «paBora B
cocTaBe CHUCTEeMs
ectoControl»

llpumeHsAeTCa B
pexume «pabora B
cocTaBe CUCTEMH!
ectoControl»

IlpymeHsaeTca B
pexume «pabora B
cocTaBe CUCTEME
ectoControl»

llpymeHsAeTCa B
pexume «pabora B
cocraBe CUCTEMs
ectoControl»

TlpuMeHsAeTCsa B
pexume «paboTa B
cocraBe CUCTEMs
ectoControl»



10.4. KomaHgabl ycTpoiicTBa (Holding Registers)

Azpec permcrpa

0x8000

0x8001

0x8002
0x8003

Onxogx
KOMaH#s

Tun
MSB LSB
mocTyna
16
R/W v
Onkon KOMaHIE
il6 craTyc KOMaHIE
-4 TarMayT KOMAaHIE
-3 - BHIIOJIHEHME KOMaHIbl HEBO3MOXHO B IaHHBM KOHQUI'ypaumy yCTpOMCTBa
R/W -2 - HeBepHOe 3HadeHMe B apryMeHTax
-1 - xOMaHIE He NOoOJepXuBaeTCsa
0 - KOMaHIBl BHIIOJIHEHA
1 - oxmMmaHue KOMaHIH
2 - KOMaHIa BHIOJIHAETCHA
R/W aprymMeHT koMaHOe[0]
R/W apryMeHT KoMaHne[1]
Tabnuua KomaHp,
Komanpa ApTyMEeHTE
HeT xomanne!
[0]: 0 - B cocTaee

YcTaHOBKa pexmMa paboTH

BrIOUMTE MHIOMKATOP «Harpee»

BameiicTBOBaTh KOHTYP «1»

3aIeiCTBOBATE KOHTYP «2»

3amaTe yCTaBKy B KOHType «1»

3amaTh yCTaBKy B KOHType «2»

BamaTh GaKTMYECKY TEMIEPATYPY B

KOHType«1»

Bamare GaKTUYECKYKD TeMIepaTypy B

KOHTYpe«2»

YCTaHOBUTE TUIl PETYIMPOBaHUA B

ABTOHOMHOM DPexyume

cucremel ectoControl, 1 -
aBTOHOMHafA paboTa

[0]: O - BEKJ. 1 — BKJI.
[0]: O - BEKJI. 1 —
«BO3IYX» 2 — «IOJ», 3 —
TEINJIOHOCUTENb

[0]: O - Buka. 1 —
«BO3IYX» 2 — «IIOJI»,
TEMNJIOHOCUTENb

[0]: i16: «setpoint»-
cocrasAmas yCTapKu

3 —

[1]1: il6:«shift»-

cocrasAmas yCTapKu
[0]: il6: «setpoint»-
COCTaBAnmas yCTaBKA

[1]: i16: «shift»-
cocTaBNAnLAas yCTaBKU

[0]: il6 -TemmepaTypa.
O0x7FFF - HeT IaHHHX

[0]: il6 -TemnepaTypa.
Ox7FFF - HeT IaHHHIX

[0]:

0 - mo maTuMkKy BO3OyXa.
JllaTuMk rnojia He
MCIMOJNIB3YEeTCH .

1 - 1o maTdymMKy moJa.
JaTuyk BO3OyXa He
MCIIOJIB3YETCH .

BEIMOJIHEHME BO3MOXHO TOJIBKO
pexmumMm «paﬁoTa B cocCTaee
cucremer ectoControl»

BHINOJIHEHME BO3MOXHO TOJIBKO
pexuM «paboTa B COCTaBe
cucremer ectoControl»

BHINOJIHEHME BOSBMOXHO TOJIBKO
pexmmMm «paﬁoTa B cocCTaee
cucremer ectoControl»

BHITOJIHEHME BOBMOXHO TOJBKO
pexuM «paboTa B COCTaBe
cucremer ectoControl»

BEITOJIHEHME BO3MOXHO TOJIBKO
pexuM «paboTa B COCTaBe
cucremer ectoControl»

BHITOJIHEHME BOBMOXHO TOJBKO
pexmM «paboTa B COCTaBe
cucremer ectoControl»

BEIMOJIHEHME BO3BMOXHO TOJIBKO
pexmumMm «paﬁoTa B cocCTaee
cucremer ectoControl»

BLIMONTHEHME BO3MOXHO B JIOOOM
pexuMe. HaCTPOMKa BIMAET

TOJIBKO Ha ABTOHOMHEI PEXUM.



12

13

14

15

16

17

18

HacTporika aBapMiiHOTO PexmMa .
OJIMTEJIbBHOCTE BKJIOYEHUSA

Tepuon pabotTu [UI-perynaropa.

HacTporka MaKCuMasbHas TeMIepaTypa
TEWIOro mosa

HacTporika nomcBeTKu

HacTporika MakKCUMaJsIbHOM SPKOCTM
aucnies

Koppekuysa CTPOEHHOT'O TEepMOIaTuMKa

Koppekuyrsa BeHOCHOTO NTC
TepMoIaTdYMKa

BapaTe oToOpaxaeMele OWMOKU

2 - 1o JaTumkKy BO3IOyXa C
OTpaHMYeHMeM [0 OaTUUKY
nona.

[0]: ulé6

HacTpoirika aBapuiiHOTO
pexuMa paboOTH pejie npu
OTCYTCTBMM HNaTUYMKA
TeMnepaTypsl,
ONNUTEeJIbHOCThb ¢a3ﬂ
BKJIIOUEHMSA . MMHMMAJIbBHO
3HaueHne - 0,
MakcyMalsJbHOe — Inepuon
paboTH perysiATopa. Mo
YMOJIUAHMIO 5 MMUH.

[0]: ulé

lNepron pa6oTe NUI-
perynaropa. 0..60 muH.
no ymosyruanuio 10 MmH

[0]: ule

MakcrMasibHas TeMIepaTypa
TEMmJIOTo MoJla B Tpamycax
C. Io ymomuanuno 30,0C,
BOBMOXHEI AManasoH
10,0..40,0C.

[0]: ul6

Bpewmsa ynepxaHus
MONCBETKM 3KpaHa Mnocie
J0B0TO OeNCTBMA
nonps3oparens. 5..30c,
ecimm 0 - momcBeTKa TOPUT
BCcerma. Io yMOIYaHMO
10c.

[0]: ul6
0..100%

[0]: il6
Koppekuusa MnoxasaHuit
BCTPOEHHOTO

TepMOnaTYMuKa,

[0]: il6
Koppekunsa sBeHOCHOTO NTC
TepMomaTumuka, 0.1°C

[0]: u8/u8

Ommbra KOHTypa
«1»/omMbra KOHTypa «2».
Ommbxra KOHTypa «1» B
MmianmeM GanTuke

0: - HeT ommOKM

1: L -- KOHTyp He mMmeerT
CBA3BKU C TEPMOCTATOM, WK
OTCYTCTBYET BOBCE.
OroBpaxaeTca CUMBOJT «L».
PelleHMe: HaCTPOMUTe
KOHTYP OTOIMJIEHUA B
JluuHoMm kabuHeTe, a B
HaCTpoOMKax TepMocTaTa
YKaXMTe ITOT KOHTYP.

2: C -- KOHTyp NpuBA3aH
K TepMOCTaTy, HO He
HACTPOEH HOJDKHBIM
oBpaszoM: OTCYTCTBYOT
yhnpaejsoume yCTpoiCTBa
MM HeOoOXOonyMble OaTUMKM.
OTobpaxaeTcsa CUMMBOJ «C».
PelleHMe : BhHIIOJIHUTE
HAaCTPOMKY KOHTYypa B
COOTBETCTBUM U
MHCTPYKUMEN Ha
MHOTOKOHTYPHY MPOTpaMMmy
OTOIJIEHNA .

3: E -- KOHTyp HacTpoeH
KOPPEKTHO, HO HAXOOUTCH
B COCTOAHMM OWMOKM
(HampyMep, KOHTYP

0.1°C

BHIIIOJIHEHME BO3MOXHO B JIIOOOM
pexuMe. HacTpOMKa BJIMAET
TOJIBKO Ha aBTOHOMHEIM DPEXUM.

BEIMOJIHEHME BOBMOXHO B JOOOM
pexuMe. HacCTpOMKa BJIMAET
TOJIbKO Ha @BTOHOMHEIA DPEXUM.

BHIIIOJIHEHME BO3MOXHO B JIIOOOM
pexuMe. HacTpoOMKa BIMAET
TOJIbKO Ha aBTOHOMHEI DPEXUM.

BEITOJIHEHME BO3MOXHO B JIOOOM
pexmMe .

BHIIIOJIHEHME BO3MOXHO B JIIOOOM
pexunMe .

BLIMONTHEHME BO3MOXHO B JIOOOM
pexumMe .

BHIIIOJIHEHME BO3MOXHO B JIIOOOM
pexmMe .

BhImonHeHye BO3MOXHO B JIOOOM
pexnmMe .




19

20

21

22

23

24

3amaTe MUHEMMAJIBHYKD YCTaBKYy KOTOPYO
MOXHO 3a/laTh [OBOPOTOM KOJIbLlA Ha
TepMOCTaTe IJIS KOHTypa «1»

3amaTh MaKCUMMabHYl YCTaBKY
KOTOPYI MOXHO 3anaTk INOBOPOTOM
KOJIblla Ha TepMocTaTe IJid KOHTYpa
«1»

3amaTe MUHEMMAJIBHYKD YCTaBKYy KOTOPYIO
MOXHO 3a/laTh [OBOPOTOM KOJIbLla Ha
TepMOCTaTe IJIf KOHTypa «2»

3amaTe MaKCUMMallbHYK YCTaBKy
KOTOPYI0 MOXHO 3aJaTh IOBOPOTOM
KOJIblla Ha TepMOCTaTe IJid KOHTypa
«2»

UnBepcus peje.

BruoueHMe HarpesBa C MNOMOWBI peje
COIJIAaCHO MHBEPCUM.

OCTaHOBJIEH IO OWMOKe
xoryna) . OroBpaxaercs
cuMBOJl «E». PemeHue:
ycTpaHuTe ommnbKy B
KOHTYype.

4: U -- KOHTYyp mnepesenen
B PY4YHOM PEXMM U He
paboraer. OrobpaxaeTcs
cuMBOJl «U». PemeHue:
BKJIOYUTE OAVH U3 padoumx
PEXMMOB KOHTYpPa:
«OKOHOM», «CTaHmapT» uin
«KombopT» .

5: O -- KOHTYp OTKJIOYEH
M HE BHIOJIHAET
perynMpoBaHue
TeMIepaTyps .
OTobpaxaeTcs CUMBOJ «O».
PeweHye: BKJIOUMTE OIMH
"3 paboumx PexrMoB
KOHTypa: «DKOHOM»,
«CranpmapT» nim
«KombopT» .

[0]: il6

MuHMMasibHasA ycTaBKa
KOTOPYI MOXHO 3adaThb
TIOBOPOTOM KOJIbLIa Ha
TepMOCTaTe A KOHTypa
«1»

[0]: il6

MakxcuMallbHasa yCTaBKa
KOTOPYI MOXHO 3aIaThb
MOBOPOTOM KOJIbLla Ha
TepMocTaTe AyiA KOHTypa
«1»

[0]: il6

MuHMManeHas ycTaeKa
KOTOPYI MOXHO 3alaThb
MMOBOPOTOM KOJIbLla Ha
TepMocTaTe IJisg KOHTypa
«2»

[0]: il6

MakxcuMallbHasa yCTaBKa
KOTOPYI0O MOXHO 3aJaThb
NIOBOPOTOM KOJIbLla Ha
TepMOCTaTe MOJi KOHTYypa
«2»

0 - pene He
MHBEPTUPOBAHO U
BaMBIKAETCS [P BKIIOYEHUM
Harpeea. 1 — peje
MHBEPTUPOBAHO U
pasMEIKAeTCS [Py
BKJIOYEHMM HATpeBa.
YUMTHBETCA KakK B
aBTOHOMHOM pexyuMe
paboTe, TakK U B pexuMe
«pabora B cCoCTaBe
cucremer ectoControl»

[0]: O - Buky. 1 — BKJ.

BLImoniHeHUe BO3MOXHO B JIOOOM
pexmme .

BEHIMOJIHEHME BO3MOXHO TOJIBKO B
pexuMm «paboTa B cCocCTase
cucremer ectoControl»




11. MIPUMEPbBI NMAKETOB AAHHbIX

[N TOro, YTo6bl MPOM3BECTV 06MEH AaHHBIMU C YCTPOCTBaMU, AOCTaTOYHO YCTaHOBUTL Ha MK
ytunuty Modbus Poll:  https://www.modbustools.com/modbus poll.html, noakntounts k MK
apantep COM-RS485 (nnn USB-RS485), BBIMOAHUTE HACTPOWKN COeAMHEHNA C aAanTepoM, a
3aTeM NPOM3BECTU UTEHMe UK 3aMnicb TpebyembiX PervcTpoB yCTPOICTBa.

MopsaaoK AeNCTBUI TakoB:
1.

OTkponTe OKHO HacTpoek coeanmHeHns (Connection ->  Connect), Bblbepute
nocneAoBaTeNbHbIA MOPT, K KOTOPOMY MOAKIOYeH afantep RS-485. Yoegutech, yTO
HaCTpoOWiKk1 MopTa COOTBETCTBYIOT CKOPOCTM 19200 61T/C, 8 BUT AaHHBIX, 6e3 KOHTPONs
4eTHOCTH, 1 CTOM-6UT, @ pexnm obMeHa AaHHbIMUN — «RTU».

Connection Setup 'Y
Serial Port ~

Modbus UDP/IP
Modbus RTUfASCII Over TCR/IP
Modbus RTU/ASCII Over UDP/IP

Mode
®r1U  Oascl

Response Timeout

8 Data bits ~
1000 [ms]
Delay Between Polls
1StopBE v Advanced... | [20 | tms!

Remote Modbus Server

IP Address or Mode Mame
127.0.0.1 ~

Server Part Connect Timeout
502 3000 [rm=]

Pv4
IPVE.

OTKpOMTE OKHO OTMpPaBkyM MPOM3BOMbHbLIX AaHHbIX (Functions -> Test Center), BBeauTe
[aHHble ANS OTNPaBKM YCTPOMCTBY: aApec, ko4 GyHKLMN, Tpebyemble AaHHbIe, KOHTPONBHYHO
cymmy. Mpu aktnBaumy napameTpos «Add check» 1 «CRC» KOHTPONBHYH CYMMY BBOANTL He
HYXHO, MpPOrpamMMa paccyMTaeT ee CamMoOCToATeNbHO. Haxmute «Send» Ang OTMPaBKy
[aHHbIX 1 HabnozanTe OTBET YCTPOMCTBA. TakMM 06pas’oM MOXHO HaCTpoUTb agpec
YCTPOMCTBA, NCNONb30BaB QyHKLUMIO Ox47.

[ Test Center x

Enter hex numbers separated by *," "." or space

[o0468042 ]

Openlst || Savelst || Clear HAgdlo\slH send | Bt || gy |

[Jadd check  @®crRc  OLRC




Bce gaHHble MpYIMEPOB HIKe MpeACTaBeHbl B LECTHaALATEPUYHOM BUAe.

1. [MporpammumpoBaHue ycTpolicTsa ¢ agpecom 01h HoBoro agpeca 05h.

3anpoc oT MacTepa - YTeHVe NMEIOLLErocs aapeca (Heoba3aTe bHbIV 3anpoc):

00h 46h 80h 42h

CRC mmazu.

CRC crapu.

anpec DyHKLMAA

OTBeT OT YCTPONCTBA:
00h 46h 0lh 82 60

CRC crapu. CRC wyiamu.

ampec dyHKIMA Ampec ycrp-sa

3anpoc oT MacTepa - 3an1cb HOBOMO agpeca B YCTPOMCTBO:

0lh 47h 05h D3 F3
anpec dyHKUMA Aznpec ycTp-Ba CRC crapuw. CRC mnanw.
OTBeT OT yCTpOiiCTBa:
05h 47h 05h 92 32
anpec dyHKUMA Aznpec ycTp-Ba CRC crapuw. CRC mmanuw.

YTeHvie TVNa 1 agpeca BeAETCH OAHVM 3aMpoCoM.
2. YreHue Tmna u ID ycTpoiicTea ¢ agpecom 01h:

3anpoc oT macTtepa:

01lh 03h 00h 00h 00h 04h 44h 09%h
Anpec dyHKUMA Anpec per. Anpec per. Mi. Kosm-Bo. per. Kon- CRC CRC
oz, | crapa.
per.
OTBeT OT yCTPONCTBa:

0lh 03h 08h 00h A7h Elh Adh 00h 0lh 22h 0lh ADh D5h
anpec QyHK Kon-8o RSVD 1D[0] DI1] Dl2] RSVD Anpecc Tvn Kon-80. CRC CRC

s Gar yerp- yeTp- KaHanos wMnamu. crapu.

3. YTeHMe AaHHbIX AaTumka TemnepaTtypbl (BnaxHocTtv) ¢ agpecom 07h:

3anpoc oT MacTepa:

07n 04n 00n 20n 00n oin 30H 66H
anpec dynKums :J;L'Dec per. ﬁ:‘[’bec per. EZJ:K*EO, per. §:ij5;. CRC mnazw. CRC cTapu.
OTBET OT yCTPOWCTBa:
07h 04h 02h 0lh 30h 30h B4h
anpec byHKLAR Kon-Bo Gant Temn. cr. Temm. wn. CRC mmamu. CRC crapu.

MonyyeHHble AaHHbIe TeMmnepaTypsl (130h) B AecaTnuHOM Buae BbIrnsanT kak 304, T.e. 30,4C
ANA AaTunka BNaxHocTu 1 30,4% Ans aatymka BNaXHOCTU.




4. BkodeHve BTOPOTro KaHana v Bblk/1l0YeHe OCTallbHbIX pene C ajpecoM 18h

3anpoc oT macTtepa:

18h 10h 00h 10h 00h 0lh 02h 02h 00h 02h 30h
anpec QyHKWAA Anpec Anpec per. Kon-so. Kon-s0. Kon-so Per cr. Per mn. CRC mamu. CRC crapu.
per. cT. . per. cr. per. wi. Gaitr

OTBeT OT yCTpOiiCTBa:
18h 10h 00h 10h 00h 0lh 02h 05h

anpec Pynxuns Ampec per. cr. Anpec per. wi. Kon-z0. per. Kon-z0. per. CRC CRC crapu.
cr. . Mnam.

B pervctp c agpecom 0 nuwetcd 3HadeHre 0200h. CTaplasn YacTb perucTpa oTpaxaeT 3HayeHve
nepsbIx 8 BEIXOA0B. Mnajwaa — BbIXoos € 9 no 16.

5. BxntoueHwue BToporo kaHana 6n1oka pene Ha 100 cekyHz,

3anpoc oT MacTtepa:

18h 10h 00h 21h 00h 0lh 02h 80h C8h 67h 27h
anpec QyHKUAA Anpec Anpec Kon-B0. Kon-B0. Kon-80 Per cr. Per M. CRC wmramu. CRC crapu.
per. per. per. per. wi. Gaitr
cr. . cr.

OTBeT OT yCTPONCTBa:
18h 10h 00h 21h 00h 0lh 53h CAh

anpec ] Anpec Azpec per. Kom-20. Kom-20. CRC CRC crapm.
per. M. per. ct. per. mam .
cr. .

B pervctp ¢ agpecom O nuweTtcs 3HadeHne 80C8h. Crapwmii 61T ymncna (80h) — BrIOUeHMe
pene. C8h =200 - Bpems BktoueHMd, paBHoe 100 C (B nHTepBanax no 0,5¢).
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