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YoaneHHoe ynpaBineHne BeHTYCTaHOBKaMu Breezart

Bce npuTouHbIe ¥ TPUTOYHO-BBITSHKHBIE YyCTAaHOBKH Breezart koMmiekTyroTest cucteMoi udpoBoit
aBTOMATHKH. JlaHHBIA JOKYMEHT OMMCHIBAET BOZMOXKHOCTH BCTPOECHHOW aBTOMATHKH Ha 0aze
koHTposutepa RCCU.

Konrpomep RCCU umeer BXoJ[ TUTIA «CyXHE KOHTAKTBI» JUIS yIAJICHHOTO BKIFOUCHHUS / OTKITIOYCHUSI
BEHTYCTaHOBKH, a Takke 1Ba nmopra ModBus RTU, kK KOTOpBIM MOTYT IOAKITFOUATHCS
NOJIHO( YHKIIMOHAJIbHBIE YCTPOMCTBA yIPABICHHUS .

e IllraTHbIi mynbT Wi nanens Weintek.

o Kowmmnbiotep (uepe3 anantep BSA-02 nnmu JL301ER).

e Cucrema «ymuslit fom» uinn SCADA cuctema.

ynpaBneHMe BEHTUNSALUEN C NOMOLULIO KCYXUX KOHTaAKTOB>»

Bxox DI2 «cyxue KOHTaKTBI» — 3TO 1B KOHTAKTa, KOTOPBIE MOTYT 3aMbIKaTh / pa3MbIKaTh BHEIITHHE
ycTpoiicTBa (MoXapHasi CHTHATH3AIMs, JATYMK BIQKHOCTH, JaTYMK ABHKCHUS U IPYTHUE), AaBast
KOMaH/Iy Ha BKJIFOYEHHE WM OTKIIOYCHUE BEHTYCTAaHOBKH (1101aBaTh HAIIPSHKCHUE HA STH KOHTAKTHI
3amnperieHo!). YpaBiste peskuMamMu paOboThl BEHTYCTAHOBKHU C MOMOIIBIO ATOTO BXO/a HEJb3sl — IPH
BKJIIOYEHUHU BEHTYCTAaHOBKA OyJeT paboTaTh B TOM pEKHUME, KOTOPBIN ObLI 33/1aH C MMyJIbTa YIPaBJICHUS.

ITo ymomuanuio Bxoq DI2 HacTpoen anst paboThI C MOKAPHON CUTHATU3aNMel: B HOPMaIbHOM
COCTOSIHMY OH 3aMKHYT (IIpH OTCYTCTBUY MOYKAPHON CUTHANIM3AMK KOHTaKThl D12 3aMKHYTBI
NepEeMBIUKOil), a IpH pa3MbIKaHuu GopmupyeTcs aBapuitHoe coobmienue «Iloxxap» M BeHTycTaHOBKa
oTkmovaercst. OTKII0UeHHe 001Ie0OMEHHOM CUCTEMbl BEHTHIISLIMK IIpU noxkape — TpedoBanne CHull
(3TO MpenOTBpAIAeT oJauy KUCIOPOaa K 04ary BO3rOpaHus U PaclpOCTpaHEHUE JIbIMa B IpyTue
MIOMCIICHHUS).

BMmecTo noxapHoii curnanusanuu ko Bxoay D12 MokHO MOAKITIOUHUTE APYroe YCTPOMCTBO JUIs
BHEIIHEro yIpaBJIeHUsl COCTOSIHUEM BKIIFOUYCHO / BBIKITFOUEHO. BO3MOYKEH OIMH U3 CIIEIYIOIIUX
PEKHUMOB YIIPABJICHUS

e  OTKkII0YeHO0 — 00bIYHAs pa0d0Ta BEHTYCTAHOBKHU (TOJIBKO MECTHOE YIPABJICHUE C MYJIbTA),
cocrosHue Kkoutakra DI2 Hu Ha 4TO HE BIUAET.

e JluCTaHIMOHHOE YIPaBJIeHHe — YIIPABICHUE TOJILKO OT BHEUTHETO «CyXOTO KOHTAKTa»,
BKJIFOUCHHUE / BHIKIIOUCHHUE C MMyJIbTa 3a0JIOKUPOBaHO. B 3TOM pexxume ¢ myibTa (B TOM YHCIIE 0
CIICHApHSIM) MOXHO 3a/1aBaTh TEMIIEPATYPY, BIAXHOCTh U CKOPOCTh BEHTUIISATOPA, HO
BKJIIOUCHHE / BHIKJIFOUEHUE BEHTYCTAHOBKH C MyJbTa (B TOM YKCJIE IO CLIEHAPUSIM) HEBO3MOXHO.

e bBioKupoBKa OTKJIIOYEHHS — BKIIOUNTH BEHTYCTAHOBKY MOHO KaK C MyJbTa, TaK ¥ BHEITHUM
ycrporictBoM (stornka MJIN). OTkiroueHre BEHTYCTAaHOBKH ITPOUCXOIUT, TOJIBKO KOTIa OHA
BBIKJIFOUCHA ¢ 000UX YCTPOWCTB yIpaBiieHus (C MyJibTa U BHEIIHETO YCTPOMCTBA).

e biaokupoBka BKJIIOYEHHS — BKIIIOUEHUE BEHTYCTAHOBKH C ITyJIbTa BO3MOYKHO TOJBKO TPU
3aMKHYTOM BHEIITHEM «CYXOM KOHTakTe» (joruka ). Eciu BHEIIHUN «CyXOH KOHTAKT»
Pa3OMKHYTh, TO BEHTYCTaHOBKA OTKJIrOUaeTcs (eciu paboTana), BKIIOUCHHE C MyJIbTa U paboTa 1o
CIIEHapUsAM OJIOKUPYETCS.

e BHemmHwuii JaTYNK — aHAJIOTHYCH pexuMy paboThl biioknpoBka BKItoueHus (Joruka M), HO B
ATOM PEKHME MOXHO HCIIOJIb30BaTh TaMephl (CM. HIDKE).

HpI/I BKJIFOUCHHOM BHCHIHCM YIIPABJICHUU IJI PECKUMOB «I[I/ICTaHI_lI/IOHHOC YIIPpABJICHUC» U «Buemrnui
JAaTYHUK» MOT'YyT OBITE YCTaHOBJICHBI TaﬁMepLI Ha MUHUMAJIbHOC BpCM pa6OTBI BO BKJIIOUCHHOM
COCTOSIHUHM U MUHHUMAJIBHOC BPCMS HAXOKACHUSA B BBIKIFOUCHHOM COCTOSHHU. TaﬁMele MOTYT
HCII0JIB30BATHCA IIPU YIIPABJICHUU BCHTYCTaHOBKOﬁ HUMITYJIbCHBIM CUTHAJIOM, KOTOpLIﬁ nogacTcCsa B
TCYCHHUC KOPOTKOTO ITPOMEIKYTKA BPEMCHHU.
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B pexumax «biioKupoBKa OTKIIOYEHU» U «BIIOKMPOBKA BKIIFOUEHHUS» TaMEphl HE UCIIOIb3YIOTCA
(BKJTFOUCHHE/OTKITFOUECHHUE BBITIONHSCTCS 03 3a7IepiKeK).

Kpome storo, /ist pexxrMa BHEIIHET O YIIpaBJIeHUsI MOXKHO 3a7aTh THIl Bxoaa DI2:
e Hopmaabhno 3amknyThIii (H.3., o ymonuanuro). BkitoueHrne BEHTYCTaHOBKY POUCXOIUT
IIPYU 3aMbIKAaHUM KOHTAKTA.
e HopmajabHo pa3soMKHYTHINA. BKiItoueHHE BEHTYCTaHOBKHU IIPOUCXOAUT IIPU PA3MBIKAHUU.

YnpaBneHune BeHTUNAUMen no wmHe ModBus RTU

VpaBisaTh peKUMaMH pabOThl BEHTYCTaHOBKH MOHO 110 mrHe ModBus RTU. Yipasnsromiee
ycTpoicTBO (KOHTpoJLIep «yMHOTO toma» uiun SCADA) nomkHo paboTath B pexume Master.
[ToKITI0UNTE YHpaBiIsiomee yCTpoicTBO MOKHO B opT PO BMecTo mTaTHoro mysbTa, 1ubo B mopt P1,
eciu oH He 3aHAT (mopT P1 MOKET UCTIOJIb30BATHCS VISl TIOAKIIOUCHHS YBIAKHUTEIIS, TATYMKA JaBICHUS
st VAV-cuctembl Wi HUQPOBOTO AaTYMKa TEMIIEPaTyphl / BIQXKHOCTH — B ATOM CIIy4ae ero
HACTPOMKHN MEHSIOTCSI M K HEMY HEJb3sl ITOAKIIOUUTh YCTPOMCTBO yrpasienus). [loapoOHee o
MOAKJIIOUEHUH BHEIIHUX YCTPONCTB K KOHTPOJUIEPY BEHTYCTAaHOBKH YUTANTE B JOKYMEHTE «CXEMBI
nokioYeHus Breezart», pacronoxenHomy no aapecy http://www.breezart.ru/tech/scheme_breezart.pdf

[MTopt PO u mopt P1 (ecnu oH He 3ansT) padorator no nporokory Modbus RTU Slave ¢ anpecom 1 u
UMEIOT CIIEIYIOUINE HACTPOUKH CBS3H:

e ckopocth nepepaun: 19200 6ur/c;

®  YyCJI0 OWUT JAHHBIX: 8;

®  KOJIMYECTBO CTOIOBBIX OUT: 1,

e  OWUT KOHTPOJISI YETHOCTU: YETHOCTb.
[Tpu HEoOXoMMOCTH HacTpoiikK opTa P1 MOTyT OBITH H3MEHEHBI C TIOMOIIBIO YTHINThI BSU (st
MOJIKITFOYEHUS K KoMITbloTepy Tpedyercs anantep BSA-02).
[Topt PO nmeet ¢puKkcupoBaHHBIE HACTPOUKH CBS3U, KOTOPBIE HE MOTYT ObITh U3MEHEHBI.

Ecnu koHTpOiep «ymHOTO oMa» uMeeT nopt RS-485 u moxer paborats o nporokory Modbus RTU
KaK MacTep, TO PU3MYECKOE MOKIIOUEHHE MOKET OBITh BBIIIOJHEHO HEMOCPEACTBEHHO K opTy PO mmu

P1 konrposmiepa RCCU. [lns yno6cTBa NOIKIIOUEHUS MOXKHO UCIOIB30BaTh KPOCCOBBIN MOIYIb
RSCON.

Ecnu koHTpOep «ymHOTo oMa» uMmeeT nopt Ethernet u mosxer padorars no npotoxoixy Modbus TCP,
TO (PU3UYECKOE MMOAKIFOUCHNE MOXKET OBITh BINOIHEHO Yepe3 Mmoayinb JL301ER (w03 Modbus RTU —

Modbus TCP).

Ecnu KoHTpoIIep «yMHOTO JJOMa» COAepKUT Apyrue untepdeiicsr/mporokoinsl (KNX, Bacnet u mp.), To
HEO0OXO0IMMO UCIIOJIB30BATh IIUTIO3bI COOTBETCTBYIOMIIEro nHTepdeiica B Modbus RTU croponnux
MIPOU3BOAUTEIIEH.

[Moaxmouenue k komnbtorepy (yruaura BSU, SCADA) MoxeT ObITh BBIIIOIHEHO MPU MTOMOIIU
anantepa BSA-02 niis noaxmrouenus no USB, nu6o momysst JL301ER (o3 Modbus RTU — Modbus
TCP) msa nmoakmoueHust mo Ethernet.

Buumanue! Ilepen noak/aroyeHneM BEeHTHISIHHOHHONH YCTAHOBKH K CHCTeMe «yMHBIH J0M»

He00X0IUMO HACTPOUTH U NPOTECTHPOBATH BEHTYCTAHOBKY BO BCeX PesKHMAaX CO IITATHOIO
MyJbTa yHpaBJeHus Win yTuauTsl BSU.
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Jl1s yripaBiieHUs BEHTYCTaHOBKOM YCTPOMCTBO YIIPABJICHUS JAOJKHO YMETh YUTaTh, aHAIU3UPOBATH U
U3MEHSTh 3HAYCHUSI PETUCTPOB KOHTpoJuiepa. Bee peructper ModBuUS nensitest Ha aBe Tpymis - Input
Registers u Holding Registers:
e Input Registers (manee MBIR - Modbus Input Registers) moctymHbl TOJBKO Ha YTEHHE U HE
MOTYT OBITh U3MEHEHBI.
e Holding Registers (nanee MBHR - Modbus Holding Registers) goctymnubl Ha 3anuch 1 YTCHHUE.
JlaHHas rpymnmna perucTpoB UCIOJIb3YETCs ISl YIIPABJICHNUS BEHTUILIMOHHON YCTAHOBKOU U JUIs
3aJaHUs €€ IIapaMeETPOB.

KoHTposuiep BeHTYCTaHOBKH MOAepKUBaeT cienyromue 3anpocsl Modbus RTU:
e ReadInputRegisters (0x04);
e ReadHoldingRegisters (0x03);
e WriteSingleRegister (0x06);
e WriteMultipleRegisters (0x10).

dopmar 3anpocoB 1 0TBeTOB cooTBeTcTBYET crienudukanun “MODBUS APPLICATION PROTOCOL
SPECIFICATION. V1.1b” (www.modbus-ida.org).

KonTtposuiep Bblmyckaercs: B ABYX MOAUDUKAIUAX: U1 BEHTYCTAHOBOK C AJIEKTPUYECKUM U BOJSTHBIM
kanopudepom. 1o Gonplreil yacTu KapTa perucTpoB STUX MOAU(PHUKALNN COBIAMAET, a OTIUYUS
OTMEYEHBI CIEIMATIbHBIMK 3HAYKaMH. PerucTpbl Wiy OUTHI PETUCTPOB, UMEIOIINE OTHOIICHUE K
KOHTPOJIIEPY JJIsi BEHTYCTAHOBOK € BOJSIHBIM Kalopu(epoM rnoMedeHnbl 3uaukom Ml g g
BCHTYCTAHOBOK C 3JIEKTPHUYECKUM Kanopupepom — 3HaukoM #EE | Peructpbl, He MOMEYECHHBIE ATUMU
3HAYKaMH, OTHOCATCS K 00€HM MOIU(PUKAIHSIM.

I[anee MBI OITUIIICM aJIFOPI/ITM aHaJIn3a COCTOAHUA BGHTyCTaHOBKI/I U BBITIOJTHEHHUSA OCHOBHBIX KOMAH/.
[Monmuyto nHpOpMannio 000 BceX perucTpax MOKHO HAUTH B TOKyMeHTe «ONUCaHNEe CUCTEMBI
ABTOMATHUKU BCHTYCTAHOBOK», PACIIOJIOKCHHOMY 110 aApCCy
http://www.breezart.ru/tech/automation_breezart.pdf

3uauenus Input u Holding peructpos 6ynem o6o3nayars kak MBIR[n] u MBHR[N], rae n — agpec
peructpa (B necsaTuyHO# cucreme). Eciin HaM Hy)XHO MPOaHaIM3UPOBATH TOJIBKO HEKOTOPBIC OUTHI
peructpa, To Oyaem ykasbsiBath Macky B Buge MBIR[N]&0xZ, rue OXZ — macka (B miecTHaAIIATCPUIHOM
cucreme), Hanpumep MBHR[86]&0x0010 — sto 6ut 4 Holding peructpa 86. Ham Takxke HyxHO OyzneT
BBIJICIISITh 3HAUEHHS CTapIlero U Miaamero Oaiita peructpa: MBHR[173]/0x100 — crapmimii 6aiT
Holding perucrpa 173; MBHR[173]%0x100 — miammmuii 6aiit Holding perucrpa 173 (onepanus %
BO3BpAIlaeT OCTaTOK OT JeieHus B C MOJJOOHBIX sI3bIKAX).

Buumanmue! Ilpu cuntbiBanuu / 3anucu JaHHbIX 1o ModBUS He00X01MM0 KOHTPOJINPOBATH
Haymuue cBsi3u. [Ipu HeycToliuMBO# CBSI3H (OIMOKAX MPH YTEHNH PETHCTPOB) 3aNHCh B PETHCTPHI
3anpenieHa, NOCKOJIbKY H3-32 OIIMOOK NepeJayu JAaHHBIX MOKeT ObITh NOBpeskIeHa HH(popManus
B IPYTHX Perucrpax.
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Pab6oTa ¢ NpUTOYHLIMM yCTaHOBKaMM

MpoBepka kKOHUrypaunm BEHTYCTAaHOBKU U MHMLIMANU3aLMs NepeMeHHbIX

Buumanue! IlpoBepky KoHGUIypanuy 1 HHUNHATU3ALMIO MIePEeMEHHBIX HYKHO 1eJIaTh KasKAbIil
Pa3 Npy BKJIIOYEHUN MUTAHNS, 2 TAKKe MOocJIe pa3pbiBa CBA3M (pa3pbiB CBA3M MOXKET 03HAYATh, YTO
Ka0elb CBSI3U «yMHOTO JIOMa» OBbLJI OTKJIIOUEH U K BEHTYCTaHOBKE ObUI MOJKIIIOYEH MYJAbT YIPABICHUS
IUISL ©3MEHEHHSI KOH(UTYpALIUH).

1.

2.

[Tposepsiem Tun anmapatoii miatgopmsr. MBIR[0]/0x100 nomkHO ObITH paBHO 2, YTO O3HAYAET
koHTposuiep RCCU, unave popmupyeM KpuTUYECKyI0 olIMOKY «HeBepHBbIi THI KOHTpOJLIEpa».

IIpoBepsiem Tun ycrpoiicra. JlaHHBINA pa3[en ONUCHIBAET TOJILKO YIIPABJICHUE
BEHTHJISIIMOHHBIME ycTaHOBKamH, mo3toMy eciii MBIR[0]%0x100 He paBuo 1 (BeHTycTaHOBKA
C DJIEKTPUYECKUM Karopudepom) uin 2 (BEHTYCTaHOBKA C BOISHBIM Kasoprdepom), To
dbopmupyeM KpuTHUecKyto omnoky «HeBepHblii THIIa yCTPOCTBAY.

Ecnu tun yctpoiicTBa BEpHBIN, TO IIPOBEPSAEM BEPCHUIO IIPOLIMBKY KOHTpoJuIepa. JlanHas
MHCTPYKLHUS OTIUCHIBAET YIPaBJICHUE BEHTYCTAHOBKOW, IPOIIMBKA KOHTPOJIEpa KOTOPOil HEe
ke 3.22 B gecaTuuHO cucteme (4to coorBeTcTBYeT 0X316 B IIecTHAALATEPUUHON CUCTEME).
Ecnu MBIR[1] menbie 0x316, To hopmMupyeM KpUTHYECKYIO OIIMOKY «Y cTapeBiias
MPOILNBKAY.

Ecnu copmupoBana kputuueckas ouroka, To yrnpaBjiIeHUEe YCTPOMCTBOM 3arpenieHo. Eciau
KPUTHYECKHX OLIMOOK HET, TO MEePEXO UM K JAIbHEHIINM 1eHCTBHSM |

4.

3amaeM rpaHuilbl ©3MeHeHus Temmepatypbl (TempMin — MmuHUMAaNbHAS TEMITEPATYPA,
TempMax — MakciMaibHasi TeMIeparypa):

a. ecimu MBIR[0]%0x100 pasno 1, To TempMin=5, TempMax=35;

b. eciu MBIR[0]%0x100 paBuo 2, To TempMin=15, TempMax=40;

[TpoBepsieM, BriroueH Jin peskuM VAV (peryimpoBaHue pacxojia Bo3ayxa pa3ieibHO B KaXKI0H
30He). Eciu MBHR[86]&0x4000 6osnbie 0, To pexxum VAV BKITIOUEH, HHAYE — BBIKITFOUCH.
Ecnu pexxum VAV BKITIOUEH, TO HEOOXOAUMO 3a0JI0KUPOBATh BO3MOKHOCTh M3MEHEHUS
CKOPOCTH BEHTHIISATOPA, TaK KaK CKOPOCTh BEHTHIIATOPA OYAET U3MEHSITHCSI aBTOMATHIECKH IS
nojyiepanus 3aganHoro aasienus (B pexxume VAV peructp MBHR[104] ciyxut mst
M3MEHEHHUS TO/IJIEP>KUBAEMOTO IaBIICHUS, @ HE CKOPOCTH BEHTUJISATOPA, OMIIMOHATHHO MOKHO
pa3pelnTh U3MEHSTh €ro 3HaUCHHE).

[TpoBepsieM, MOIKITIOYEH JIM K BEHTYCTAaHOBKE YBIQXKHUTEb Bo3ayxa. Eciu MBHR[185] Gonbire
0, To yBIa)KHUTENb NOAKIIOYEH. B 3TOM citydae HYKHO AaTh MOJIb30BATENIO0 BOZMOKHOCTh
3a71aBaTh ypoBeHb BiIakHOCTH B auanazoHe 30—-80% otHocuTenbHOM BnaxkHocTu. Ecnu
YBIIQXKHUTENb HE MOAKIIOYEH, TO YIPABICHHE BIAKHOCTHIO HY)KHO OTKJIIOUUTh.

[Tposepsiem Hammuue oxnamurens Bo3ayxa. Ecmu MBHR[192] 6onbie 0, To B cucreme ectb
OXJIAZIUTENb BO3AyXa. JTa MH(POpPMAIUs MOHAJOOUTHCS HaM B JaJbHEHIIIEM ITPH yIIPaBICHUH
pekumMamu paboThI.

Ecnu B cucteme ecTh 0XJ1aJUTENb, TO IPOBEPSIEM BO3MOXKHOCTh aBTOMATHYECKOTO
nepexiroueHus pexxuMoB O6orpes / Oxnaxaenue. Ecnmu MBHR[87]&0x0100 6outbire 0, To B
CHCTEME €CTh JIaTYMK HapyKHOTO BO3yXa U aBTOMAaTHYECKOe NepeKIoueHus pexxumoB O6orpes
/ OxnaxaeHne BO3MOKHO.

ITociie BBINOTHEHNS] MHULIMAIU3ALUU CUCTEMBI IIEPEXOIUM K LIUKILY OIIPOCA COCTOSIHUS BEHTYCTAaHOBKH
JUIsL OTOOpaXKEHHUs peKMMa PabOThI, TEMIIEPATYPhI, BAOKHOCTH (IPU HAMYUH YBIQKHUTEIS) U CKOPOCTH
BEHTHJIATOPA.
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LUuknunyeckun onpoc ans 0T06pa)|<eHm| COCTOAHUA BEHTYCTAaHOBKU

Ompoc (cuuThIBaHKHE TAHHBIX U3 PETHCTPOB) MOXKHO MPOU3BOAUTH ¢ HHTepBaiom 300—700
MUUTACEKYH/I:

1.

IIpoBepsieM cocTosiHUE: HET JIM aBapuitHON cuTyaruu. Kox aBapuu:
CodeErr = MBIR[5] + MBIR[6]*0x10000

[Mepemennas CodeErr momxub ObiTh 32 paspsinHoii. Eciiu CodeErr e pasuo 0, To popmupyem
cooOuienue 06 aBapuitHoil cutyanuu. PacimmdpoBka komoB npuseaeHa B [Ipunoxxenun Nel. Jlns
cbpoca aBapuu HEOOXOAUMO:
e  VYCTpaHWUTh NPUYHHY ABAPHH.
e KsurupoBats coobmenue 06 aBapuu. [ 3T0ro moap30BaTeNb JOKEH HAKATh KHOTIKY
«KBuTHpOBaTH aBapumn», cOOOIIAst O TOM, YTO HHPOpMaLKs 00 aBapuH UM TOJTyYeHa.
[Tpu HaxxaTuw Ha KHOTIKY HeoOXxoaumMo 3anucathb unuciio OXFFFF B peructp MBHR[02] u
peructp MBHR[03]. Eciiu npuumnna aBapuu ycTpaHeHa, TO 3HaUCHHE
MBIR[5] + MBIR[6]*0x10000 cranet paBubiM 0.
CunThIBaHKE ¥ OTOOpAKEHUE MAPAMETPOB (CIICAYIOIIUE TYHKTHI) BO3MOXHO HE3aBUCHMO OT
HAJIMYMS WIK OTCYTCTBUS aBapuil.

[TpoBepsiem cocTosinue BriroueHo / BeikitoueHo.
StatePwr = MBIR[3]&3
Ecnu:

e StatePwr = 0, To coctosiHue «BbIKIIIOUEeHO»

e StatePwr = 1, To cocrosnue «Bkitodeno»

e StatePwr = 2, To cocrosinue «BpIkitoueHue ...» (MPOUCXOAUT MPOayBKa Kaiopudepa uis
CHMYKCHUS €r0 TEMIIEPATYPhI MePe/l BHIKITIOUCHHEM ).

e StatePwr = 3, To cocrosiue «Bxitodenue ...» (IpOUCXOUT MPOTpeB Kanopudepa s
TOro, 4YT0ObI B MOMEIICHNUE HE MOTaT XOJIO0AHBIN BO3IyX, BEHTHIATOP paboTaer Ha 1
CKOPOCTH HJIH OTKJIFOUCH).

[TpoBepsiem pesxxuM paboThl (MKOHKY pesKuMa padoThl ClIelyeT 0TOOpaKaTh Ha AUCILIEE TOIBKO
IPU BKJIFOYCHHOW BEHTYCTaHOBKE):

e Ecmu MBHR[87]&0x300 paBro 0x300 u ecTh OXJIaUTENb, TO PSKUM «ABTO»
(aBTOMatnyeckoe nepexitoucane Odorpes / OxnaxacHue), nHAYC

e Ecmu MBIR[4]&2 Gosbiie 0, To pexxum «OGorpeB», nHaue

e Ecmu MBIR[4]&4 Gombiie 0, To pexum «OXJIaKkIeHue», HHAUC

e Ecmu MBIR[4]&1 Gonbiie 0, To pexum padboTsl «OTKII0YEH0» (HArpeB WIn
OXJIQKJCHUE BO3/yXa HE MPOU3BOIUTCS).

[TpoBepsieM, BKIIFOUEH JiK YBIaXHUTEb (1ipu ero Hanmnyun). Ecin MBIR[4]&8 Gosnbiie 0, To
YBIIQKHUTENb BKIIFOUEH (T.€. YBIaKHEHUE Pa3peIIeHo), IPU 3TOM (PaKTUIECKOE BKIFOUCHUE
YBIQXKHUTENS OYAET ONpeNeNAThCS 3aJaHHON M CYMTaHHOW C JaTYMKA BIAXKHOCTBIO BO3lyXa
(MKOHKY YBJIQXXHEHUS CJIEAYyeT 0TOOpa)xaTh Ha JUCIIIee TOJIBKO MPU BKIFOYCHHOM
BEHTYCTaHOBKE).

CuntbiBaeM Temnepatypy u3 peructpa MBIR[63]. Temneparypa xpanutbest ymMHOkeHHOH Ha 10,
T.e. 150 Gyzner o3nauath 15.0°C.

CunThIBacM BIKHOCTH (MU HAMWYMK yBIaxHUTENs) u3 peructpa MBIR[48]. BnaxxHocth
XpaHUThCS yMHOKeHHOH Ha 10, T.e. 650 Oyzxer o3Hauats 65.0%.

CuntsiBaeM CKOpOCTh BeHTHIIsITOpA (eciu peskum VAV He BkitodeH) u3 peructpa MBIR[26].

CuntbiBacM cocTosiHre GuiabTpa (He o0s3arenbHo). B peructpe MBIR[15] ykazana
3arpsizHeHHOCTh QuitbTpa B % (o1 0% — HOBBIH (mibTp, 10 100% — TpedyeTcs 3ameHa).
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BknroyeHune 1 BbIKNOYEeHUe BEeHTYCTaHOBKHA

e Bxurouenue: 3anucath 1 8 MBHR[102]

e Brikmouenue: 3anucars 0 8 MBHR[102]
dakTuyeckoe COCTOSIHUE KOHTPOIMPYETCs, Kak yka3aHo Bbiiie (¢ momonisio MBIR([3]&3) u moxer He
COBITaJaTh C COCTOSTHHEM, 3aaHHbIM B peructpe MBHR[102] (ipu nporpese miu mpoayBke
Kanopudepa).

N3meHeHne pexuma paboTbi

e BroueHne pexnmMa «ABTo» (aBTomMaTuueckoe nepekiroueane Ooorpes / OxnaxkaeHue).
JHomyctumo, Tosbko eciu MBHR[87]&0x0100 6osbiie O 1 ecTh 0XJ1aquTeb.
Jlns BKiItoueHus:
0 VYcranosure B 1 6ut 9 perucrpa MBHR[87] (MBHR[87] = MBHR[87]|0x200)
0 Ecnu 6ut 15 perucrpa MBHR[86] pasen 0, To ycranoBure ero B 1
(ecitu MBHR[86]&0x8000 pasen 0, o MBHR[86] = MBHR[86]|0x8000)

e Brouenne pexnma «OQoorpes». [Ipyu HaTHYMK OXJTaUTEINST BBIKIIFOYUTE €ro, IS 3TOT0
copocwte B 0 6ut 15 perucrpa MBHR[86] (MBHR[86] = MBHR[86]&0x7FFF), nanee:
0 Ecmu MBIR[0]%0x100 pageH 1, To yctanoBute B 1 6ut 1 peructpa MBHR[86]
(MBHR[86] = MBHR[86]|1), nnaue
0 Ecmu MBIR[0]%0x100 pasen 2, To copockte B 0 6ut 1 peructpa MBHR[86]
(MBHR[86] = MBHR[86]&0xFFFE)

e Bruouenne pexnma «OxiaxaeHue» (I0MycTUMO TOJBKO MPU HATHMYKMU oxXJiaaurens). Eciu
out 15 perucrpa MBHR[86] pasen 0, To ycranoBuTe ero B 1
(ecru MBHR[86]&0x8000 pasen 0, o MBHR[86] = MBHR[86]|0x8000), nanee:
0 Ecmu MBIR[0]%0x100 pagen 1, To copockte B 0 6ut 1 peructpa MBHR[86]
(MBHR[86] = MBHR[86]&0xFFFE), nnaue
0 Ecmu MBIR[0]%0x100 paBen 2, To yctanoBute B 1 6ut 1 peructpa MBHR[86]
(MBHR[86] = MBHR[86]|1)

e OrTKiIIOYEeHHE HArpeBa U oxnaxjeHne (pexxum «OTKI4YeHo»). [Ipyn Hannauu oxnaaurens
OTKJIFOUHUTE ero, s 3Toro copocwste B 0 Out 15 perucrpa MBHR[86]
(MBHR[86] = MBHR[86]&0x7FFF), nanee:
0 Ecmu MBIR[0]%0x100 pasen 1, To copocwre B 0 6ut 1 peructpa MBHR[86]
(MBHR[86] = MBHR[86]&0xFFFE), nnaue
0 Ecmu MBIR[0]%0x100 paBen 2, To yctanoBute B 1 6ut 1 peructpa MBHR[86]
(MBHR[86] = MBHR[86]|1)

BknroyeHne 1 OTKNOYEHUNA yBraXHeHus

e Bruouenne yBiaxHeHus (Mpy HAJIMYMH YBIKHUTENS). YcraHoBUTE B 1 OUT 4 perucrpa
MBHR[87] (MBHR[87] = MBHR[87]|0x10).

e Briximodenue ypnaxxHenus (npu Hanumunu yBiaxuaurens). Copockte B 0 6uT 4 perucrpa
MBHR[87] (MBHR[87] = MBHR[87]&0xFFEF).

3apaHue TeMnepaTtypbl, BIaXXHOCTU U CKOPOCTU BEHTUNATOpA

o Jlns 3aaHus NOJIEPKUBAEMOH TeMIIepaTyphl ucrnonbdyercs peructp MBHR[191].
Temmneparypa 3amaetcs ymMHOkeHHOM Ha 10, T.e. utoObI 3a71ath 15.0°C B peructp MBHR[191]
HyxHO 3anucath 150. Munumansnast (TempMin) u makcumanbhas (TempMax) gomyctiumbie
TeMIepaTypbl ObLIN ONPE/ICIICHBI IPU MHUITHATU3AIMH TepeMeHHbIX. [1pu aToM [ist
BEHTYCTaHOBKH C BOJISTHBIM HarpeBaTelieM U OXJIaAHUTeNIeM, Pa0OTaloLIel B pEKUME
OXJIaXICHUs!, HUXKHIOI0 rpanuity (TempMin) moskao cHu3uTsh 10 5°C.
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o Jlns 3a1aHus TIOAJICPKUBACMO BIAXKHOCTH (MPH HATMYMH YBIQKHUTEIIS) UCTIOJIB3YETCS
peructp MBHR[186]. Biraxxnocth 3amaercs ymHOkeHHou Ha 10, T.e. uToObI 3a1a1h 65.0% B
peructp MBHR[186] nyxHo 3anucars 650. MuHnMasbHas 1 MaKCUMasibHast BIOKHOCTh: 30%
u 80% coOTBETCTBEHHO.

o Jluist 3a1aHMSI CKOPOCTH BEHTHWIIATOPA (TOJIBKO €M He BKIIOYEH peskuM VAV) ncnonb3yercs
peructp MBHR[104]. MunnmaiibHas 1 MakcuMalibHasi CKOpocTh: 1 u 8 cooTBeTcTBEHHO. B
nporiecce paboThl (PaKTHUECKasi CKOPOCTh MOXKET OTJIMYAThCS OT 33JaHHOM. ITO MOXKET
NPOU30MTH IPH ABTOMATUYECKOM TIOHIKEHUU cKopocTH (pexuM «KomdopT»), mpu BKIIOYEHHH
BEHTYCTAaHOBKU (IIporpeB Kajopudepa) Wiy pu neperpese. PekoMeHryeTcss HHIUIUPOBATh
COCTOSIHUE, KOT/la (haKTHYeCcKasi CKOPOCTh HUXKE 3aJJaHHOI NKOHKOM «CTpesika BHU3Y.

KanubpoBka gatumka ounbTpa

BeHTUNSIIMOHHBIE YCTAHOBKY UMEIOT BCTPOCHHBIN TaTUYHK Mepernasa JaBiIeHHs], KOTOPhI KOHTPOJIUPYET
YHCTOTY BO3IYIIHOTO ribTpa. s KamnOpoBKH JaTUMKa PEKOMEHIYETCS OTKII0YAaTh BEHTYCTaHOBKY
Ha 3 MUHYTHI 01IuH pa3 7—10 queil. Korga BeHTycTaHOBKA BBIKJIIOYEHA, KaTHOPOBKA TaTYMKa
MIPOU3BOJIUTCS AaBTOMATUYECKH.
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yYn paBlieHne yBnaxHmrtenem

MpoBepka kKOHUrypauum yBnaxxHUTena 1 MHULMaNM3auus nepeMeHHbIX

Buumanue! IlpoBepky KoHGUIypanuy 1 HHUNHATU3ALMIO MIePEeMEHHBIX HYKHO 1eJIaTh KasKAbIil
Pa3 Npy BKJIIOYEHUN MUTAHNS, 2 TAKKe MOocJIe pa3pbiBa CBA3M (pa3pbiB CBA3M MOXKET 03HAYATh, YTO
Ka0elb CBSI3U KyMHOTO JIOMa» OBbLIT OTKJIIOUEH U K BEHTYCTaHOBKE ObUI TIOJKITIOUEH MYJIbT JUIS
U3MEHEHUS KOH(PUTYPAIIH).

1. TIposepsiem tun anmaparnoii mardopmsl. MBIR[0]/0x100 nomkHO OBITE paBHO 2, 4TO 03HAYAET
koHTpoiutep RCCU, unave opmupyeM KpuTHIECKyIO OIHMOKY «HeBepHBIi THII KOHTPOJLIEpa».

2. Tlposepsiem tun ycrpoiicrsa. Eciu MBIR[0]%0x100 He paBHo 3 (yBIa)KHHUTEINB), TO
(bopmupyeM KpUTHUECKYIO onOKy «HeBepHbIii THIIA yCTpOCTBAY.

3. Ecnu Tun ycTpoiicTBa BepHBIi, TO MpOBEpsieM BEPCHUIO MPOLIMBKY KOHTpouiepa. JanHas
MHCTPYKILHUS OTIMCHIBAET YIPABJICHUE YBIKHUTEIEM, IIPOIIMBKA KOHTPOJUIEpa KOTOPOTO He
Hmwke 1.10 B gecsatuuHoii cucreme (uto coorBercTByeT 0X010A B 1IecTHAALIATEPUUHOM CUCTEME).
Ecmu MBIR[1] menbie 0x10A, To popMupyeM KpUTHUYECKYIO OIINOKY «Y cTapeBIIas
MPOIIKBKAY.

Ecnu copmupoBana kputruueckas oumoka, To yrnpaBjieHUe YCTPOMCTBOM 3arpenieHo. Eciau
KPUTHYECKUX OLIMOOK HET, TO MEePEXOIUM K JAIbHEHIIUM IeHCTBHSM |

4. 3anaeM rpaHuilbl n3MeHeHus Temrepatypsl (TempMin — MuHEManbHas TemIepaTypa,
TempMax — MmakcumanbHas Temieparypa): TempMin=15, TempMax=40;

5. TlpoBepsieM KoaMuYeCcTBO UPPOBBIX TaTYMKOB B cucteme B peructpe MBHR[126]. JlomkHb
noJy4uTh 3HaYeHue 1 mim 2 (KOJUYeCTBO JaTYMKOB), B IPOTUBHOM cliydae (GopMupyem
KPUTHUYECKYIO omnOKy «Onbka koHpurypamuu». KolindecTBo 1aTUNKOB COXpaHsIEM B
nepemenHyto SensNbb 11t nanbHEHIero NCoIb30BaHHUS.

Ilocne BEINONMHEHUS HHUIIMAIN3AIMH CUCTEMEBI NepCXOaUM K NUKITY OTIpOCa COCTOAHUSA YBJIAKHUTCIIA
JJIsL OTO6pa)KeHI/I}I peKuMa pa6OTLI, TEMIICPATYPBI, BIIAXKHOCTH.

Linknuyeckuit onpoc Ans otobpaxkeHUsi COCTOAHUS YBNaXXHUTeNA

Ormpoc (cunThIBaHUE JAHHBIX U3 PETUCTPOB) MOXKHO MPOU3BOIUTH ¢ HHTepBaiom 300—700
MUJUTUCEKYH/I
1. TlpoBepsieM coCTOsIHUE: HET JIU aBapuitHO# cutyaruu. Ko aBapuu:
CodeErr= MBIR[5]
Ecmu CodeErr ue pasno 0, To popmupyem cooOienne 06 aBapuitHoii cutyanun. Pacmmdposka
K0/0B npuBeseHa B [Ipunosxenun Ne2. J{nst coOpoca aBapuu HEOOXOIUMO:
e  VCTpaHHUTh NPUYMHY aBAPUU.
e KsurtupoBats coobmenue 06 aBapuu. [ 3T0ro noiabp3oBaTeNb JOKEH HAKATh KHOTIKY
«KBHUTHpOBaATH aBapum», cOOOIAst O TOM, YTO HHPOpMaLKs 00 aBapuH UM TOTyYeHa.
[Tpu HaxxaTuu Ha KHOTIKY HeoOXxoaumMo 3anucathb unuciio OXFFFF B peructp MBHR[02].
Ecnu npuunHa aBapum ycrpanena, to 3uadenue MBIR[5] craner pasabM 0.
CunThIBaHHE ¥ OTOOPAKEHUE MApaMETPOB (CIICAYIOIIUE MYHKTHI) BO3MOKHO HE3aBHCHMO OT
HaJIMYUS WJIM OTCYTCTBUS aBapHid.

2. TlposepsieM cocrosinne BritoueHo / BoikimodeHo.
StatePwr = MBIR[3]&1
Ecnu:
e StatePwr = 0, To coctosiHue «BBIKITIOYEHO»
e StatePwr = 1, To cocrosinue «BkimtoueHo»
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3. CunThiBacM TeMIiepaTypy Ha BbIXoJie yBIaxHuUTeNs u3 peructpa MBIR[26]. Temneparypa
XpaHUThCsl yMHOKeHHOH Ha 10, 1.e. 150 Gyzner o3nauats 15.0°C.

4. CuyuThIBacM BIKHOCTh Ha BBIXOJIC yBIaxHUTENs U3 peructpa MBIR[27]. BnaxkHocTb
XpaHUThCS yMHOKeHHOH Ha 10, 1.e. 650 Oyner o3nauats 65.0%.

5. Ecnu SensNbb = 2, To cunteiBaem 1 oToOpakaeM TakKe 3HAYEHUE CO BTOPOTO JaTYHKa, KOTOPBIH

CTAaBUTCS B BBITSDKHOM KaHAN WM HemocpeacTBeHHO B momenienne. MBIR[28] — Temneparypa,
MBIR[29] — BnaxxHOCTb.

BknroyeHune 1 BbIKNOYEHUe yBnaxHurtens

e Bximouenue: 3anucats 0x21 8 MBHR[102]
e Brikmouenue: 3anucars 0 8 MBHR[102]
dakTuuecKoe COCTOSIHUE KOHTPOIMPYETCs, Kak yka3aHo Bbiiie (¢ momouipio MBIR[3]&1).

3agaHue TemMnepaTtypbl U BITAXXHOCTU

o Jluis 3aaHus O IEPKUBAEMOM TeMIiepatypbl ucnonbzyercs peructp MBHR[103].
Temneparypa 3anaercst ymHoxeHHO# Ha 10, T.e. uroOsl 3anate 15.0°C B perunctp MBHR[103]
HyxHO 3anucatb 150. Munumansnas (TempMin) u makcumanbhas (TempMax) gomyctiumbie
TeMIepaTypbl ObLTH Ope/ieNICHbI IPH HHUIUATU3AIMY [TEPEMEHHBIX.

o ]l 3a1aHus IOAICPKUBACMO# BIQXKHOCTH (IIPH HAIMYMH YBIQXKHUTEIIS) UCIIOJIB3YETCS
peructp MBHR[106]. Biaxxnocts 3anaercs ymHokeHHoi Ha 10, T.e. uToObI 3a1ath 65.0% B
peructp MBHR[106] nyxHo 3anucars 650. MunnManbHas 1 MakcuMalibHast BIaXHOCTh: 30%
1 80% COOTBETCTBEHHO.
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YnpaBsneHune moaynamu JL201 VAV-cuctemsl

BenTtunsimonnslie yctanoBku Breezart moryt pabotats B pexxume VAV-CHCTEMBI € IIEHTPATN30BAHHBIM
ynpasieHHeM. B 3ToM cityyae ¢ mynbTa JOCTYIHO yIIpaBJI€HHUE PacX0/10M BO3yXa BO BCEX 30HAX
VAV-cuctemsl. /Iy ynpaBieHus IPUBOJAMHU KJIAlaHOB HConb3ytoTes Moy JL201, kotopsie
HOJIKITI0YatoTCst K o0mielt mmae ModBus.

Pacxon Bo3ayxa (moJsioxkeHue 3aCIIOHKH KiTallaHa) MOJKHO 33/1aBaTh KaK [EHTPaIM30BaHO (C MyJIbTa WITH
KOHTpOJIIEpa KyMHOTO JI0Ma»), TaK U [0 MECTY, C TOMOIIBIO JIOKAIBHOTO Peryisitopa (MMOTEHIIMOMETPa).

[TonpoGHoe onncanne VAV-cucreM MOKHO HaiiT Ha ctpanuiie http://www.breezart.ru/info_vav_vent/

[Tocne Toro, Kak co mTaTtHOro Mmy/bTa wiu nanean Weintek Oyner BbimonHeHa noHas HacTpoiika
VAV-cucremsl, 3a1aBaTh pacxo/] BO3yXa MOKHO C JIIOOOTO APYroro yCTpONUCTBA yIpaBICHHUS,
3aMMChIBasl HY)KHbIE 3HAUEHUS B PETUCTPBI MOAYJISl COOTBETCTBYIOLIEH 30HBI:

e Anpeca monyneii JL201:
0 10 — nns nmepBoi 30HBI,
O 11 — nnst BTOpOIL 30HBI;
0 12 — nns Tperbeit 30HbI

0 17 — mi1st BOCbMOI 30HBL

o [lpu BkIroueHun BeHTycTaHOBKH TpeOyercs B peructp MBHR[609] Bcex monyneit JL201
zanucath 1. [Ipu Beikimrouenun tpedyercs B peructp MBHR[609] Bcex moayneit JL201
3anucath 0. D10 HEOOX0AUMO JIJIsl OTKpPBHIBAaHHS / 3aKPHIBAHUSI KJIAIIAHOB BCEX 30H IPH
BKJIFOUCHHH / BHIKITFOYCHUU BEHTYCTaHOBKH. Heo0X0[MMO yUUTHIBaTh, YTO BEHTYCTaHOBKA
MOJKET OBITh BBIKJIIOYEHA HE TOJBKO BPYUHYIO, HO M aBTOMAaTUYECKHU 10 aBapuu.

o Jlus 3amanus pacxona Bozayxa (ot 0 no 100%) 3nauenue pacxona (ot 0 mo 100) nyxHO
zanucath B peructp MBHR[617] no aapecy JL201 HyHO#1 30HBI.

o ®daxTnueckuii pacxoy Bo3ayxa (ot 0 1o 100%) xpanurcs B perucrpe MBHR[546] no anpecy
JL201 Hy»xHO# 30HBI. DTO 3HaYEHUE MOXKET OTJIMYAThCS OT 3aJaHHOr0 B peructpe MBHR[617],
€CJIM YIIPaBJICHUE PACXOI0M MIPOU3BOAMUTCS OT MECTHOTO PETYIISATOPA.

e VY3HaTh TEKYIIHMH crOco0 yIpaBIeHUS MIPU CMEIIAHHOM PEKHUME YIPABJICHUS MOXKHO U3
peructpa MBHR[636] o anpecy JL201 nyxHoi1 30Hb1. 3Hauenue 0 — mo mecry,
1 — neHTpaNM30BaHHO.

o Jluis 3a1aHKS JIOKAILHOM TEMIIepaTyphbl BO3yXa (Ipy HATMYUH JIOKAILHOTO HarpeBaTes)
HY)KHO 3aITuCaTh JKeJIaeMyIo TeMIiepatypy, yMHokeHHyto Ha 10, B peructp MBHR[637] o
anpecy JL201 Hy>xHO#1 30HBI.

o ®daxTHyecKas JIOKabHAsl TEMIIepaTypa Bo3ayxa (py HaJHMYHH JOKATFHOTO HarpeBaTeds),
ymHoxeHHast Ha 10, xpanurcs B peructpe MBHR[356] o aapecy JL201 Hy»KHOM 30HBI.

Copyright © Breezart 11


http://www.breezart.ru/info_vav_vent/

Tabnuubl ¢ OCHOBHbLIMU agpecaMu PerMcTpoB CUCTEMbl aBTOMaTUKU
BEHTUNSALUMOHHbLIX YCTaHOBOK Breezart Ha 6a3e koHTponsnepa RCCU

Input Registers

Aapec
HEX (DEC) OnucaHue
®opmam
0x00 (00) Dev_Type - Crapiumii 6aiiT - TUII yCTpOWCTBA (ammapaTHOE HCIIOIHEHUE), MITa AN
16 bit (8+8) 6aiit - moaTun (MoaupuKanus):
Tun:
1 — «Breezart» RCCU 2.2
2 — «Breezart» RCCU 2.3... RCCU 2.4
Hoarum:
1 — mpuTOYHAas YCTaHOBKA C ICKTPUUSCKUAM KaIopupepom
2 — IPUTOYHAS YCTAHOBKA C BOISIHBIM KaJjioprpepom
3 — yBIaXXHUTEIb
0x01 (01) Firmware_Ver - Bepcust BCTpOSHHOM [IpOrpamMMBbI
16 bit (8+8) IMpumep: 0x0301 - Bepeust 3.1
0x03 (03) State_0 — Cocrosiaue ycrpoiictsa: cioBo 0 (GuroBoe mose)
unsigned int Bit 0 — ycranoska Bxirouena (1) / Beikiouena (0)
Bit 1 — mepexox k cocrosHuio, ykazaHuomy B «Bit 0»
Bit 2 — HHE PESXXUM 3aIIUTHI OT 3aMOpaXUBaHUA Kasopudepa
“ES  pexuM 3alIMTHI OT TIeperpeBa
Bit3 — M¥E py0ucHa TPEHUPOBKA HACOCOB (JI€TOM)
Bit 4 — I porpeB kanopudepa mnpu MepeKTFoueHIH Ha OOBITYIO CKOPOCTh
Bit 6 — akTHBHPOBAHO ABTOMATHYECKOE TIOHIKEHUE CKOPOCTH BEHTHIIATOPA
(pexxum KOM®OPT)
Bit 7 — ycraHOBKa BKJIIOYEHA OT BXO/[a AMCTAHIIMOHHOTO yIPaBJICHNUs (BHEUIHHIA
“cyxoii KOHTaKT")
Bit 8 — BrJIrOUEHHE YCTAHOBKHU 3a0JI0KAPOBAHO BXOIOM JMCTAHIIHOHHOIO
yrpaieHust (BHEIIHMH ""CyX 0l KOHTAaKT")
Bit 9 —"E= rtemneparypa na Beixoze Hwke 10 °C (B3BOAMTCS B peskume 6e3
aBTOMAaTHUYECKOro noHmwxkenust ckopoctu KOM®OPT, korjga yctaHoBKa
ABTOMATHUYCCKU HE OTKITIOUUTCS)
0x04 (04) State_1 — Cocrosiaue ycrpoiictsa: ciioBo 1 (GuroBoe mose)
unsigned int Bit 0 — pexxum paboThl ycTaHOBKY - BeHTHIsIus (HArpeBaTennb U OXJIaUTElb
OTKJIFOYCHBI)
Bit 1 — pexxum paboTs! yeraHOBKH - Harpes (BeHTHISIIHSA € IOAOTPEBOM BO3/IyXa)
Bit 2 — pexxum paboTsl yeTaHOBKH - OXIazkaeHne (BeHTIWISALHS C OXJIaXKICHAEM
BO3/IyXa)
Bit 3 — YBna:xkHeHue (IOMONTHATENBHO K JPYTHM PEXKUMAM)
12
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0x05 (05) Error_Code_0 - Koz tekymieit onmoku (cM. Takxke [Ipunoxenue 1)
unsigned int Bit 0 — HercripaBHOCTH B LieTH JAaT4uKa TemiepaTyps! kanaia 0 (o6psiB win K3)
Bit 1 — HercripaBHOCTP B LIETH JaTYUKa TeMIepaTyps! kanaia 1 (o6psiB win K3)
Bit 2 — HercrpaBHOCTP B LIEIH JATYUKa TEMIIEPATypbl KaHaia 2 (BHYTpEHHHI
JATYHK TEMIIEPATYpPhI)
Bit 3 — HencnpaBHOCTH AaTYMKA AaBieHuS ((OPMHUPYETCs, P CINTHIBAHHH C
natynka koga ALITI, coorBeTcTBYIOIIEr0 aOCOMOTHOMY MakCHMyMY KoJia
ALM)
Bit 4 — HencripaBHOCTH B LienH KaHaia aHainorosoro BeiBoja 0 (Bosmokuo K3 B
LIeTY Harpy3KH, WIX HMOAKII0OYeHa Harpy3Ka HECOOTBETCTBYIOLIETO
COIIPOTHBIICHUS)
Bit 5 — HencrpaBHOCTH B IIeMH KaHAIa aHAJIOr0BOro BeiBoza 1
Bit 6 — ommbka utenus mudposoro gatyrka nmo Modbus (ycrpoiictso 0)
Bit 7 — ommbka utenns mudposoro gatyarka mo Modbus (ycrpoiictso 1)
Bit 8 — onmbka (HencrpaBHOCTH) B yBIAXKHUTENIE (KPOME aBapHu IPCHaXKa U
neperpesa)
Bit9 - B¥E XOJIO/HASI BOJA (hopMupyeTcs IpH YCTAaHOBJICHHOM PEXKUME
3UMA, eciu Temreparypa o0paTHOit Bozsl B Kanopupepe menbire 12 °C
(Bo3mMoxkHO oTKIt0ueHO ['BC 1 HyxHO nepekitounTbes B pesxum JIETO)
Bit 10 — 3arpsueH ¢mwibTp (cOpachBacTCs MOIB30BATENIEM)
Bit 11 — nonyuen curuan ITOXKAP or BHerHero npubopa mpuéMHO-
KOHTPOJIBHOT'O MTOKAPHOro (cOpackIBaeTCs MOIb30BATENIEM )
Bit 12 - B8 yrPO3A 3AMOPAXKVUBAHUSI - cpaboTan KanuIsIpHBIA JaTYnK
obmep3aHus Kasoprdepa Ui TeMneparypa BoJsl B KaJopudepe,
M3MEpPCHHAsI TATIMKOM TEeMIIEpaTypbl 00paTHoii Bopl, Huske 5 °C
(cOpacpIBaeTCs MONB30BATEIIEM )
“ES  QueHb HM3Kas TEMIIEPATYpa HA BHIXOJE MPUTOYHOM YCTAHOBKH,
OBLIO BBHIIOJIHEHO 3aIIUTHOE OTKIIIOYEHHUE
Bit 13 —FE= TIEPEI'PEB, BKIIOYEHA 3alIUTHAS MPOLYBKA - cpaboTall
JIICKPETHBIA JaT4nk neperpesa Ha Bxozae DI0, mbo temmeparypa,
W3MEpPCHHAsI aHAJIOTOBBIM JIATYMKOM TeMIeparypsl kanana All (mor.
KaHaI1) BBIIIE TOpora, 3alaHHoro B peructpe Tsensl_Mode
COpacpIBaeTcs MOJIb30BaTENIEM
Bit 14 — aBapust oxsramurens (IUIst IPUTOYHBIX YCTAHOBOK, 000PY/IOBAHHBIX
CeKIHMe OXIIaXKICHHS) - COPACHIBACTCS TIOJIB30BATEIEM
HEBO3MOXHO TIOJYYHTh HA BBIXOJIE 33IaHHYIO BIAXKHOCTH (JUTs
KOHTPOJUIEpPA YBIAXKHUTEIISI, HE SBILIETCS OLIUOKO)
Bit 15 — aBapust qpeHaxa, cOpachBaeTCs MOIb30BATEIEM
0x06 (06) Error_Code_1 - Koz tekymieit onmbku (cM. Taxxe [Ipunoxenue 1)
unsigned int Bit 0 — ¢ar o6bemuHeHHON aBapun (KOHTPOJIUPYETCS 10 COCTOSIHUTO
nuckperHoro Bxoza DI1) - cOpacsiBaercs mosp30BaTeIeM
Bit 1 — HercrpaBHOCTH BEHTUIISITOPA, KOHTPOJIUpYEMast 110 TIeperaly JaBiIeHus Ha
¢unbTpe
0x08 (08) TSens_Temp_0 — Kanan AlO ananoroBoro BBosa TeMIepaTypsl
signed int 3uayenue B (°C x 10)
0x09 (09) TSens_Temp_1 — Kanan All ananoroBoro BBoia TeMIepaTypsl
signed int 3uayenue B (°C x 10)
OxOF (15) Filter_Proc — Crenens 3arps3HeHHOCTH (QUIBTPA B MPOLEHTAX 110 OTHOLICHUIO K
signed int YCTaHOBJICHHOMY OPOTY 3aIIMTHOT'O OTKJTIOY CHUS
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0x12 (18)

Thd_temp_0 — Temniepatypa Bo3ayxa, W3MepeHHast U(PPOBBIM ITATIHKOM TEMIIEPaTyphI

signed inte W BIXKHOCTH, MOJAKITIOYCHHBIM 110 HHTepdericy Modbus
3uayenue B (°C x 10)
0x13 (19) Thd_hum_0 — OrHocuTenbHast BIAKHOCTh BO3/IyXa, U3MEPEHHAs! IIU(PPOBBIM JATIHKOM
signed int TEMIIEPATYPHI U BIaXHOCTH, HOIKIIOYEHHBIM 110 nHTepdeiicy Modbus
3nauenue B (% x 10)
0x19 (25) Filter_Resource — Pecypc ¢uipTpa 10 3aMeHBI B 4acax
signed int
Ox1A (26) Fan_State — Tekymas ckopocTb BEHTHIIATOPA.
unsigned int 3HaveHws:
0 - orxiIIOUEH;
1 ... 8 — ckopOoCTh BEeHTHIISTOpA
0x30 (48) Humidifier_Hum_0 — OtHocuTenpHas BIaXXHOCTH BO3IyXa HA BBIXOJE U3 YBIIAJKHUTEIIS,
unsigned int MOJTy4YEeHHAs U3 KOHTPOJIIepa CEKIMHU yBJaxkHeHusl, 3Hauenue B (% x 10)
0x31 (49) Humidifier_Temp_0 — Temneparypa Bo3/yxa Ha BBIXOJC U3 YBIAKHUTEISL, TOIyICHHAS
signed int U3 KOHTpOJUIEpa CeKIuu yBrnaxkuenus, snadenre B (°C x 10)
0x32 (50) Humidifier_Hum_1 — OtHocutenbHas BIa)XXHOCTH BO3yXa B BBITSDKHOM KaHalle,
unsigned int MOJTyYEeHHAs U3 KOHTPOJIIepa CEKIMHU yBJIaxkHeHusl, 3Hauenue B (% x 10)
0x33 (51) Humidifier_Temp_1 — Temmeparypa Bo31yxa B BEITSDKHOM KaHaJe, OIYdeHHAS U3
signed int KOHTpOJUIEpa CeKIuK yBraxkuenus, snaueHue B (°C x 10)

Holding Registers

Anpec

HEX (DEC) Ornucanue

Dopmam

0x02 (02) Error_Ack_0 - KeurupoBanue aBapuii

unsigned int Burtsl coorBercrBytot Input Register 0x05 (Error_Code_0). st
KBHTHPOBAHUS BCEX TEKYIIMX aBapui - 3armcatb OXFFFF

0x03 (03) Error_Ack_1 - KeutupoBaHue aBapuii

unsigned int Burtsl coorBercrBytot Input Register 0x06 (Error_Code_1). JTns

KBHTHPOBAHUS BCEX TEKYIIMX aBapui - 3anucats OXFFFF

OXOE (14) - mu.

OxOF (15) - cr.
unsigned long

Energy WH —fE=  Dpeprus, 8 Br'u, HakoIUIEHHAS ITyTEM IOACYETa BPEMEHH
BKITFOYCHHOT'O COCTOSIHUS HarpeBaTelNeii 1 BEHTWISTOpPA

14
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0x56 (86) Dev_Keys_0 - xitoun ycrpoiicTBa (omuuu), OUTOBOE TOJe:
unsigned int Bit0 — M8 pexcum 0-3MMA, 1-JIETO
"E=  pexwum pabotel Harpesarens: 0-OTKJIIOYEH, 1-ABTO
Bit 3 — ucrons3oBats (1) / He ucmonb3oBath (0) IUCKPETHBINA BXO LIS
nuarHocTuky moxapa (H3 KOHTakT OT BHENIHETO mpubopa mpuéMHO-
KOHTPOJIBHOT'O [TOKApPHOr0)
Bit 4 — Bruitounts pexxnm “Komdopt” - aBTOMaTHYECKOE IIOHIKEHHE
ckopoctu Bpaenus Bentwiaropa 0 - OTKII, 1 - BKII
Bit 8 — BrurounTs (1) aBTOMATHYECKOE BOCCTAHOBJICHHE PEXUMa PaOOTHI
NPUTOYHON YCTAHOBKH IPH BHIKJIFOYCHHU U BOCCTAHOBJICHUH CETEBOTO
MHUTaHUS
Bit 9 — ucronp3oBate Bxox DI2 (moxap) st BHEIIHETO (AMCTAHIIHOHHOTO)
ynpasnenus ycranoBkoit: 0-OTKIJI, 1-BKJT,
Bit 10 — oruyeckoe COCTOSIHEE BXOJIa IMCTAHIIMOHHOTO YIIPABJICHHUSL,
COOTBETCTBYIOIIEE BKIIIOUCHHOMY COCTOSTHUIO YCTAHOBKHU HIIH
pa3pelieHre BKIIOYCHHUS B PSKUME C BHEIIHEH OJIOKHPOBKOI;
Bit 12 — srmounts pexxnm “VAV”;
Bit 15 — pexxum pabots cexmuu oxnaxaerus: 0 - orkmouena, 1 - ABTO (cm.
taxxe peructp 192 Cooler_Type).
0x57 (87) Dev_Keys_1 — xitoun yerpoiictsa (oriuu) - GHTOBOE 1ose
unsigned int Bit 3 — axuBaums penre OFbEJJMHEHHBIN BBIXOJT ABAPUS (Tonbko s
KOHTPOJULIIEPOB CEKIHUSI OXJIAXKICHHS U YBIIAKHCHHU)
Bit 4 — pexxum pabots yraxautens: 0 - YBnaxkuenue orkioueHo, 1 - ABTO
Bit 5 — ucrone3oBats (1) Bxon DI1 mwist KOHTpOIIsSE CBOAHO#M aBapuu
Bit 7 — aktuBupoBath (1) KackaJHBIN PEryasITOp
Bit 8 — ecTh HaTYMK HAPYKHOTO BO3TYyXa
Bit 9 — BiroueHue pexuma « ABTO»
(aBronepexnroueHne «O6orpes» / «OXITaKICHIE»)
0x65 (101) Fan_Max_AO — Hanpspkenne Ha aHAJIOrOBOM BBIXOJIe B MB cooTBeTcTBYyIOmIEe
unsigned int MaKCUMaJBHOH CKOPOCTH BEHTIJIsITOpa. HanpshkeHue 171sl yCTaHOBKH CKOPOCTH OyaeT
JIMHEHHO anpOKCUMUPOBAHO B Juana3one ot Fan_Min_AO no Fan_Max_AO
0x66 (102) Dev_Control_0 - YnpasiieH’e yCTpONWCTBOM:
unsigned int Bit 0 — BrimrounTs yeranoBky (1) (ocmanvrsle bumet ne UCnOnb3YIOMC)
0x67 (103) Temp_Target — remneparypa-3aanue JUIs peryJsropa TeMIiepaTypsl Bo3Iyxa Ha
signed int Beixoze yeranoBku B °C x 10. 3nauenue ot 50 (150) mo 300
0x68 (104) Fan_Target — ckopocTs BeHTHIISITOpA - 3a1aHAE
unsigned int 3navenwus: 1 ... 8.
0x69 (105) Fan_Min_AO — HanpskeHne Ha aHAJIOTOBOM BEIXOZIe B MB cooTBeTcTBYIOIIEE
unsigned int HYJICBOI CKOPOCTH BEHTUIIsITOpa. HanpsbkeHue Ui yCTAHOBKH CKOPOCTH OyaeT
JIMHEHHO anpOKCUMUPOBAHO B Juana3one ot Fan_Min_AO no Fan_Max_AO
Ox6A (106) Remote_C_Mode - pexxuM paboThl BHEHIHETO (AUCTAHIIMOHHOr'0) YIIPABIICHUSL:
unsigned int 0 - oTKIIFOUEHO (MECTHOE YIIPABIICHHE C ITYJIbTA);

1 - BHemHee ynpasienue (yIpaBIeHHE C IMyIbTa 3a0JI0KUPOBAHO);

2 - COBMECTHOE yrpaBiieHHe (BKIIFOUNTH YCTAHOBKY MOYKHO C TTYJIbTa W/ MK
BHEIIHUM “CyXHM KOHTAKTOM”, OTKJIIOYHTH MOKHO, €CITH OTKJIIOYHTH Ha 000MX)

3 - BHELIHsIs GIIOKMPOBKA BKJIFOUCHHS YCTAHOBKH (YIIPABICHHE YCTAHOBKOM C
MyJbTa TOJIBKO IIPH Pa3pEIIAOIIeM CUI'HAJIe BHEIIHErO “‘CyX0ro KOHTaKkra”).

JlaHHBIC PEXKUMBI JACUCTBYIOT, eciu ycraHosieH Bit 9 peructpa Dev_Keys_0

Copyright © Breezart
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0x6B (107)

Remote_Timer_Off — munrMansHOe BpeMsi B BHIKIIFOYEHHOM COCTOSIHUH TOCITE

unsigned int BBIKITIOUEHHS BHEMIHUM “cyxuM koHTaktoMm” (0 - TalfiMep OTKITIOUEH), MUH
0x6C (108) Remote_Timer_On — MuHuMaibHOE BpeMsi BO BKIIFOYCHHOM COCTOSIHHH [OCIIE
unsigned int BKJIFOYEHHS BHEITHUAM “CyxuM KoHTakToMm” (0 - TaliMep OTKITIOUEH), MUH
OxAA (170) Plant_Assembly_Date (v Gaiit) — nara (ness mecsina) (1...31)

struct sec_dow
{unsigned char date;
unsigned char month;}

Plant_Assembly_Month (cr. 6aiit) — mecsi (1...12)

I[aTa HU3IrOTOBJICHHA HpHTO‘lHOﬁ YCTaHOBKH.

OxAB (171) Plant_Assembly_Year — rog #3rotoBiieHHs IPUTOYHON YCTAHOBKH
unsigned int

OxAC (172) Plant_Ser_No — cepuitnblit HoMep nputo4HO# ycTaHoBkH (1 ... 65535)
unsigned int

OxAD (173) Contr_Assembly_Date (M. Gaiir) — nata (zens mecsina) (1...31)

struct sec_dow
{unsigned char date;
unsigned char month;}

Contr_Assembly_Month (cr. 6aiit) — mecsi (1...12)

I[aTa H3roTOBJICHUA KOHTPOJLICPA.

OXAE (174) Contr_Assembly_Year — roj U3rotoBiieHuUst KOHTPOJLIEPA
unsigned int
OXAF (175) Contr_Ser_No — cepuiinbiii Homep konTpoiutepa (1 ... 65535)
unsigned int
0xB9 (185) Humidifier_Type — Tum cexiu yBiaskHeHUsI, TIOAKITIOYEHHOM K KOHTPOJLIEPY Yepe3
unsigned int nopt P1:
0 - orcyrcrByer;
1 - ¢ xoutposepom Breezart, ¢ npen- u nocTHarpeBaTesIMH
2 - ¢ korTposuiepom Breezart, 6e3 npenuarpesarens (kanopudep MpUTOUHOM
YCTaHOBKH HCIIONIB3YETCsl B KAYECTBE IIPEIHATPEBATEIIS)
OxBA (186) Humidifier_Hum_Task — 3amanue otHocuTenbHOM BiaxkHocTH B (% X 10) Ha
unsigned int BBIXOJIC YBIQXKHHUTENA - IEPEAACTCS B KOHTPOJUISP CEKIIMH YBIaKHCHHS
0xBB (187) Humidifier_Temp_Task — 3aganue temmeparypst Bo3ayxa B (% X 10) Ha BeIxome
signed int YBIQXHUTEIS - IepeaeTcs B KOHTPOIUIEDP CEKLMU YBIaXKHCHUS
0xCO0 (192) Cooler_Type — Tun cexuuu OXJIaxJeHusL:
unsigned int 0 - orcyrcTBYyeT
1 - GppeoHOBBII OXJTaUTENb C IUCKPETHBIM YIPAaBJICHHEM, TIOKIIIOUCHHBIH K
nanaomy KoHtposutepy (BKJI/BBIKJI, KoHTpoIb aBapuii, KOMHAT. TEPMOCTATOB H TIp.)
2 - BOJISTHOM OXJIQJIUTENb C AaHAJIIOTOBBIM YIIPABJICHUEM, TTOJKIIFOUCHHBIA K TAHHOMY
KOHTPOJLIEPY
3 - oxJyauTelNh ¢ COGCTBEHHBIM KOHTPOILIEPOM (COOCTBEHHBIN KOHTPOJLIED
OXJIaIUTENIsI PEan3yeT YIpaBlIeHue 10 TEPMOCTATY, KOHTPOIJIb aBapyil U Ip.), CBA3b
MEXK/y KOHTPOJIEpaMH Yepe3 TUCKPETHBIC BXOJIbI/BBIXOMbI
16
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MpunoxeHue Nel. Kogbl aBapunHbIX CUTYaL M BEHTYCTAaHOBKM

Kopx aBapuiiHO# cuTyalms COCTOUT U3 5 CHMBOJIOB, K&XK/IBIH M3 KOTOPHIX MTOKAa3bIBAET BOSHUKHOBEHUE
ornpeneneHHol rpymibl omuook. Hampumep, kox 00508 mokaseiBaet cieayronme apapuiiHbIe CUTYaIIHH
HencnpaBHOCTE B CEKIIMU YBIAXHUTENS, 3arpsa3Hed GuinbTp; HercripaBHOCTh Audydeperin. qaTauka JaBIIcHUs.

Kox XXX X X

Cumson 1 (crapiuuii paspsin)
0/]1]4]|5]|8]9|C|D

ABapuiiHasi CHTyallHsl

OObenyHeHHast aBapus . o o o

KpatkoBpemennslii mpoBa
MIATaHU

YcranoBka He CKOH(HUTYpH-
posana (st 550 Lux)

Cumsoin 2
0(1(2(3|/4|5/6|7(8[9 A/B|C|/D|E|F

ABapuiiHasi CHTyall Ul

A

OueHb HU3Kas TeMIepaTypa
Ha BbIX0j1€e (3JEKTPUIECKHUE)

[ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ]
Yrpo3za 3amep3aHust
kanopudepa (BOISHbIC)
ITeperpes kanopudepa (mek- ol ol e ol ol o
TPUYECKHE)
ABapus oxyaguTens o oo |0 oo 0o
ABapus apeHaxa o o 0|0 0|0 0|0

CumBon 3

ABapuiiHasi CHTyallHsl

HGI/ICHpaBHOCTI: B CCKIIMHN

YBIAKHUTEIIS * * * * * * * *

Xononuast Boga (BoasHbIE) o o o o o o o | o

3arpsi3HeH QUIBTP e | oo |e o o0 |0

[Toxap BRI AR
Cumaon 4

ABapuiiHasi CHTyallHsl

Hewucnp. Bo BHemHel nenu

° ° ° ° ° ° ° °
KaHaJja aHajoroBoro Beioaa 0
Hewucnp. Bo BHemHel nenu
o | o o | o o | o o | o
KaHaJla aHaJI0roBOro BeIBOAa 1
HeucnpaBHOCTh BHEIIHETO
oo 0|0 oo 0|0

yerporictea Ha Modbus (0)

HencnpaBHOCTh BHEIIHETO
ycrpoiictea Ha Modbus (1)

CumBoi 5 (Miaamuii paspsin)
011]12(3|4|5(6|7|8|9|A|B|C|D|E|F

ABapuiiHasi CHTyallHsl

A

HGI/ICHpaBHOCTL TEMIICPATYPHOTO

° ° ° ° ° ° ° °
naruuka, kaHan 0
HewncnpaBHOCT TEMIIEPATypHOTO
o | o o | o o | o o | e
naTyrka, KaHai 1
HewncnpaBHOCTh TEMIIEPATYpPHOTO
o o |0 |0 o o | 0|0

JaTyrKa, KaHai 2 (BHyTPEHHHUIA)

Hewncmpasaocts qudd. maturmka
JTABJICHUS
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MpunoxeHune Ne2. Kogbl aBapuHbIX CUTYyaUUn yBRaXHUTENSA

Koy aBapuiiHO#M CHTYaI[MU COCTOUT U3 4 CUMBOJIOB, KQXK/IBIi M3 KOTOPBIX MIOKA3BIBAET BO3HUKHOBEHHE
orpeeneHHol rpymmsl omubok. Hanpumep, kox 4060 moka3biBaeT clieytole aBapuiiHbIC CUTYaIIUH:
HeB03MOXHO MOIyYUTh HA BRIXOJIE 3aIaHHYI0 BIXXHOCTh; HercrpaBHOCTD BO BHEIIHEH 1IEMU KaHAIA
anasoroBoro BbiBoga 1; HeucrnpaBuocts BHemHero ycrpoiictea Ha Modbus (0).

Kox XXX X
ABapuiiHasi CHTyanusi Crsmom s

P Tyah 0[1]2[3]4]5]6|7]8]|9|A[B|C|D|E|F
Peseps ° ° ° ° ° ° ° °
IMeperpes kanopudepa (aex- ol ol ol ol
TPUYECKOr0)

HeBo3MOXKHO TIONYYHTh Ha

o o [} [} [} [} [} [}
BBIXOJIC 33JAHHYIO BJIAYKHOCTh
ABapus JipeHaxa o | o o |0 0|0 0@
ABapuiiHasi CHTyanusi Cragsem &

P Tyat 0[1]2]3|4]5]|6]7|8]9]A[B|C|D|E]|F [«
Pe3epB . ° ° ° ° ° ° °
ABapwusi 1Mo JUCKPETH. BXOIY o o o | o o o oo
Pesepn o o0 |0 o o o0
Pesepn o o o o0 0|0 0|0
ABapuiiHasi CHTyanusi Crigsen 2

P Tyat 0[1]2]3|4]5]|6]7]|8]9]A[B|C|D|E]|F
Hewucnp. Bo BHemHel nenu

[} [} [} [} [} [} [} [}
KaHaJa aHaJIOroBoro BuiBoaa 0
Hewucnp. Bo BHemHel nenu

[} [} [} [} [} [} [} [}
KaHAJIa aHAJIOTOBOTO BEIBOAA 1
HencrpaBHOCTh BHEIIHETO
ycrpoiictea Ha Modbus (0) O I Bl B IR Il B
HencrpaBHOCTh BHEIIHETO
ycrpoiictea Ha Modbus (1) B El I IR E R B
1 S

T T Cumson 1 (mmammuii paspsin)

011[2[3|4[5[|6|7|8|9|A|B|C|D|E|F

A

HeI/ICHpaBHOCTL TEMIICPATYpPHOI'O

° ° ° ° ° ° ° °
nartyuka, kagai 0
HewncnpaBHOCTE TEMIIEpaTypHOTO
o o o o o o o | o
naTJyuKa, KaHai 1
HewncnpaBHOCTE TEMIIEpaTypHOTO
o oo |0 o oo |0

JaTyrKa, KaHai 2 (BHyTpEHHHUIA)

Hewncmpasrocts qudd. maturmka
JTABJICHUS
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