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1.1 OBLLUMUE CBEOEHUA

MapoyBNa)HUTeNN BO34yxa 371EKTPOAHOro TMNa
XapaKTepu3yHOTCS LUMPOKOW /IMHEKOM 1 Ype3BbIvait-
HOI1 NpOCTOTON TEXObCyXMBaHUSA.

MapoyBNaXHUTENb  MPUMEHABTCA B CUCTEMaX
BEHTWASLUMW A/1 U3MEHEHUA YPOBHA B/1I2YKHOCTM
obpabaTtbiBaemMoro Bo3gyxa nyTem noaayv npo-
13BEAEHHOMO Napa B KaHan BO34yX0BOAA WM Cre-
UM3NbHYH) CEeKUMH BEHTUAALMOHHOMO arperaTa
C MOMOLLYHO M3pOMpoBOAOE W Napopacrpeaenurenei.

He ans wncnonb3oBavus B BbITY, B XUAbIX MO-
MELLEeHUAX, YaCTHbIX A0Max. WckArnunTensHo
ANA NPOMbILL/IEHHOrO NPUMEHEHWA A8 UCNo/b-
30BaHVA KBANM(ULMPOBAHHBLIM NEPCOHa/10M.

/nHelnka BrkAroYaeT B cebs yBnakHuTeNnu Bo3ay-
Xa NPOV3BOANTENBHOCTBHD 3 Kr/4 € 04HO(a3HbIM
3neKTponuTannem, 6 kr/y, 12 kr/4y, 24 kr/4, 48
Kr/4, 96 Kr/4 c TpexdasHblM 3/1eKTPONUTaHNEM
+ HENTpanb; Bce oHM cnocobHbl paboTats B Npo-
NOPLMOHA/ILHOM PEXXUME C A43THMKOM B/1@XKHOCTU
4-20 MA, c curHanom 0-10 B nnun B pexxume ON/
OFF.

MapoyBNaxHUTENM BO34yXa UMEHIT MpOrpaMm-
Hoe obecrneyeHne MUKPOMPOLECCOpa, Aaroliee
LUMPOKME  BO3MOXHOCTM  NPOrpaMMMpOBaHus,
4TO NMO3BONAET NEPCOHANIM3MPOBATL MNO/b30BaHUe
1 obecneuvsaeT paboTy NOMHOCTLHO B aBTOMATU-
YECKOM pexxume.

Hanpvmep, MOXHO 3a4aTb MaKCUMaribHyH) Bbl-
paboTky mapa nav ee NPoOMEeXXyToYHbLIE 3HAYEeHWsA
B MPOLIEHTHOM BbIP@XXEHWUM, PErY/IMPOBaTh Y4acToTy
cnmBa npu BoMbLLION KOHLEHTPaLUM UM aBToMa-
TUYECKM CAMBaTb BOAY MPW HEUCMNO/NL30BaHUM Na-
POYBMAXKHWUTE/SI B TEYEHUE 33/43HHO0 BPEMEHW.

MapoyBnaxHuTenn ocHaleHsl avcnieem (ES
100-N vmeeT 2 gucnnes), KOTOpbIN NOKa3bIBaeT
B PEasnibHOM BPEMEHW BAXKHOCTb B MOMELLLEHUN,
noTpebnsembIii 31eKTpoAamMm 3NeKTPUYECKUN TOK,
Yackl paboTbl, aBapuHLIE CUrHaNLI U Npeaynpe-
YAEHUA, HAVMK3LMH 33/1MBa 1 C/IMBA BOAbI, @ TaK-
e Apyrve napaMmeTpbl NPorpaMMMpPOBaHKS.

B napoyBnaHWTENAX BO3/Jyxa UMEeTCH 3BYKO-
BOV aBapuiHbIN curHan (3ymmep), npeaynpexa-
FOLLIM ND/b30BaTeNA 0 BO3MOXHbIX HEUCNPaBHO-
CTAX; BCTPOEHHOE nporpammMHoe obecnevenune
CnocobHO OLEHUTL CNOXHOCTL HEeWCnpaBHOCTY,
OCTaHaB/MBaA anmnapaT WAW NpoAo/Kas Npous-
BO/CTBO napa.

OcobbiM  mpeumyLLECTBOM  NapoyBnaXHUTenemn
ABNAETCA NPOCTOT3, C KOTOPOM 3aMEeHAeTCA uu-
NVHAP, NOC/Ie HOPMa/bHOr0 W3HOCA 3/1eKTPOA0B.
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1.2 NIPUHUUN PABOTDI

MapoyBnakHUTeNn Bo3Ayxa 3/1eKTPOAHONO TUNa
obpa3yroT nap nocpeAcCTBOM  KWMEHUst BOAbI,
33 CYeT ee NpoBOAUMOCTMU.

Mexxay MNOrpy>XHbIMW 371EKTPOAAMU B Creum-
aNbHOM  UWAVHAPE CO343ETCA  3MEeKTPUYEeCcKui
TOK, Ppa3orpeBarOlLMii BOAY /A0 TemnepaTypbl
KUMEHUS.

B 3aBuMCcMMOCTM OT KO/MYECTBa BOAbl, VUMEH-
LLeNca B UM/IMHAPE B KOHTAKTE C NOBEPXHOCTHHY
3M1eKTpoA0B, M ee MpPoBOAUMOCTM CUMa TOKa
MeHAeTCS.

3NeKTPOHUKA, VMEeHILLIAACA B NapoyB/aXHUTe-
ne Bo3ayxa, bnarogaps amnepomeTpuuecko-
My TpaHcchopmatopy cnocobHa wamepsaTe 3Ty
UMy TOKa W aBTOMaTWUYECKW pery/ivMposaTh ee,
ynpaBnfAA 3/1eKTPOKAaNaHoMm 3anvea (Ans noa-
HATWA YPOBHA B uUWAvHApe) waun cnvea (ans
MOHMXKEHWSA).

3nekTpoabl

[aTtuvK ypoBHs BOAbI

KnanaH
Ha BXoAe BoAbl

hunetp

MNopagadva BoAbl

Kpome 3TOro, cOBMECTHOE WCMO/b30BaHUE MU-
KPOMPOLLeCCOpa C AaTUYMKOM BA3XKHOCTU MO3BO-
NAET OCYLLECTB/IATL MPONOPLMOHanbHOE pery-
NVpOoBaHve, onTuMu3vpys notpebnexHve BoAbl
1 3NEeKTPO3HEpPrum B 3aBncuMocTu oT Tpebyemoro
YPOBHS BN@XHOCTW.

Ana obecneyenna npaewibHoM paboTel napo-
YBNAXHUTENIA C/VBHOW HACcOC MO/HOCTLHO OrMo-
POXHSET LMAVMHAP, KOrAa arperaTt He pabotaer
3a4aHHoe BpemsA. 370 npegoTspailaeT obpaso-
BaHWE W OCAXAEHWE BOAHOI0 KaMHA U ApYyrux
yacTuL, hOPMUPYHOLLIMXCH B MPOLECCE KUMEeHUR.

napOEIna)KHI/ITE/'II/I B0O34yXa NO/THOCTbHD aB-
TOoMaTtnyeckume n HY>XA4aHTCcA TONbKO
B 3aMeHe unanHapa npuv nsHoce 3/1eKTpoaos.

Hwxe NMpMBOANTCA CXeMa NapoyB/aXXHUTENA.

Beixoa napa
Boaa
Ar=y
1
Hakunb
i
CnvBHOWM Hacoc
I
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CnviB nuiHen BoAbl



Ynpaenesne nogayei napa nNpov3BOAWUTCA
KOHTPO/N/M1epoM  MPONOPLUMOHANbLHO — 3anpocy
Ha obpa3oBaHve napa, KoTopbii MoXeT bbiTb
0AHUM M3 MATWU, OMUCaHHbLIX B . 2,4, MuHu-
Ma/ibHas Nnoaada napa yCTaHOB/IEHa Ha ypoBHe
20 % 1 ynpaBnaeTcs rMcTepesncomM akTusaumu;
MakcuManbHas nogada napa, obycnosnenHas
ero mMakcumarsbHon BbipaboTkoi, onpeaenseT-
CA NepemMeHHoM NepBoro yposHA Pr. Hanpumep,
ecnu Ha napoyBnaxuutene ES 6-MINI, cnocob-
HOM npou3BoAuTb 6 Kr/4 napa, BenuuuHa Pr
yCTaHaBnuBaeTcs Ha 100 %, To MakcMmanbHas
noaava byaet paBHa b6 Kr/4; HO BC/IM YyMEHBLLUNTL
Pr go 50 %, To MakcumanbHan nogdada byaer
paBHa 3 Kr/u.

/\ BHUMAHUE!

[ANA KOPPEKTHOro yHKUMOHMPOBaHWA B Napo-
yBNaXKHWTeNb Bo3Ayxa Heobxoaumo noaasaTh
NUTEEBYHD MPOTOYHYHO BOAY W3 BOAONPOBOAY,
T.K. OHa /MLIEeHa BpeAHbIX A/71A 340p0BbA 3/1e-
MEHTOB M COOTBETCTBYET AManas3oHy NpoBOAW-

Makcun-
MaribHasa
nogava |

(Pr)

Pr

MuHu- 20
ManbHaA
noaaya

™ T T T T T T T T T T T T T T T 17T
05101520 30 40 50 60 70 80 90 100 %

3anpoc Ha obpa3oBaHuve napa

MocTu, Heobxoammon ans ontumansHon pabo-
Tbl MapoyB/AAXKHUTENA BO34yxa. TEM HE MeHee,
B HEKOTOPbIX recrpadMyeckmnx 30Hax NUTbLEBaA
BOAa He NoAX0AWUT A5 ONTUManbHOro yHKUK-
OHWPOBAHWUSA MO NPUUYMHE C/IMLLKOM HU3KOW Mpo-
BOAMMOCTM, YpE3MEPHOW XXECTKOCTU UAu arpec-
cMBHOCTW. [anee npuBoamnTCca cBoaHaA Tabnvua
napameTpoB, HeobxoAuMbIX A1 KOPPEKTHOM
paboTkl NapoyBNaXHUTENs BO34yXa.

TPEBOBAHUA K BOAE NPEAE/NDI
NAPAMETP EAWH. UBMEPEHUA | MUH. MAKC.
* MpoBoAvMOCTbL BoAbl npu 20° C MKC/cm 250 1300
XKecTkocTtb mr/n CaCO4 160 450
Xnop mr/n Cl 0 0.2
Xnopuapl ppm Cl 0 25
Cynbdhat Kanbuma mr/n CaS04 0 95
wrin 0 0
Temperatura °C +1 +40

* MpoBoAMMOCTb BoAs! BCeraa npusoantcs npu 20 °C; HeobxoAMMO yunThLIBaTE, YTO NPOBOAVMMOCTE YMEHb-
LUAeTCA C NOHWKEHeM TemnepaTypbl BOAbl. 3UMOWR, KOr/da TemnepaTypa NpToYHON BOAbl NMOHMKAETCHA NPoBO-

AVMOCTb BOAbl TAK XXe CHMKaeTca.

B Takolh cuTyauum NoHW3bTE NPOLEHT BolpaboTku
napa, Kak 3T0 0NMCaHo B /1. 3.

/\ BHUMAHME!

He nopasaiiTe B NapoyBna)kHUTENb
BOAY U3 KONoaua, soay, obpaboraHHyro
chunsTpamm c obpaTHbIM ocmvocom,
AEMUHEepanu3aTopamMu, OrpecHUTensaMm,
UNU yMArYeHHyo BoAy.
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1.3 TEXHUHECKUE XAPAKTEPUCTUKU
NMAPOYBJIAXXHUTEJIEN BO3Y XA

L BT O LI ES3-M-MINI | ES6-MINI | ES12-N | ES24-N | ES48-N | ES 100-N
WU ycnosusa pabotel

Maponpon3BoAnTeNbLHOCTL (Kr/4) | 3 6 12 24 48 96
3neKTpuYecKoe nuTaHne 232§|/_L¢/ 400 B/3 ¢h+N/50 ru,
MowHocTb (KBT) 2 4.5 9 18 35 71
MoTtpebnsemsbiit Tok (a) 9 6.5 13 25 51 102
3NeKTponuTaHne KoOHTpoanepa 230B/1 /50 'y,

AunameTp BbIX0Aa napa (Mm) 25 25 25 40 40 40
KonvyecTtso unAvHAapoB 1 1 1 1 2 4
Bec nycToro (kr) 8 8 12 19 38 80
Bec pabouwn (kr) 11.5 11.5 18 37 74 160
[JaBneHve Boabl 1-10 Bap

Pabou. TemnepaTypa
OKPY>K3AOLLLEN Cpeabl +1 =+ +40 °C
NMapoyB/1aXXHUTE/NA BO34yXa

Pabou. BnaxkHocTb
OKPY>KaroLLLen cpesbl < 60 %Rh (90 % bes koHaeHcauuu)
napoysBnaHUTeNA Bo3Ayxa

TemnepaTtypa xpaHeHus -10 + +70 °C

CreneHb 3aWmThI KOHTpOANepa IP20




1.4 TABAPUTHbIE PA3SMEPbI CEPU4 ES
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mMoaens
L, Mm 320 320 430 430 660
P, MM 193 193 240 240 290
H, MM 447 447 625 710 710
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Pasmvepsbi/ ES 100-N
mMoaens
L, Mm 526
P, Mm 670
H, mm 730

1.5 CTAHOAPTHAA KOMIMJIEKTAUNA

MapoyBnaxHuTenu BO34yxa  NOCTaBAAHITCA
B crneaywowen komnnektaumn. CoeguHuTens
3/4" ana 3anuBa Boabl. CoegMHUTENbL C BHELL-
HUM anameTpom 40 mMm A0A CAvBa BOAbI C CO-
OTBETCTBYHOLLMM XOMyTOM Kpennexusa. Coeam-
HUTEeNb ANA NapopacnpesenvTena C BHELUHUM
AvameTpoM 25 mm 408 mogenen oT 3 40 12 Kr/y
n 40 mm ana mogenen Ha 24 —96 kr/4 c cooT-
BETCTBYHILLMM XOMYTOM Kpern/eHus.

I

\

n



2.1 OBLWHME MEPDbI BE3OIMNMACHOCTU NPU MOHTAXXKE

/\ BHUMAHMUE!

1. YcraHoBka u TexobcnyxvBaHnue annapata
O0/MKHbI BbIMO/HATLCA KBAAMULMPOBaHHBLIM
NepcoHasniom, KOTOPbI B COCTOAHWW BbINO/-
HWTb BCe Tpebyembie onepauun B yCNoBUsIX
nonHoii BesonacHocTn. BHuMaTenbHo 03Ha-
KOMbTECb C MHCTPYKUMEN U HEYK/IOHUTE/IbHO
cneaynTe U3NoXeHHbIM PEKOMEHA3LUAM.

2. YcTaHoBuTe annapaTt Kak MoXkHO bavke K no-
MeLleHnro, rae Heobxoavmo pacnpeaensats
nap, 7o ecTb B MecTe, rae A/ mHanapopacnpe-
aemvtens byaeT MUHUMaNLHON; PEKOMEHAy-
eTCA He npesbIlWaTtb 5 meTpos.

3. YcraHosWTe annapart Ha BeicoTe, obecneunsaro-
el Nerkuii A0CTyn K CUCTEME YrpaB/ieHns A8
pery/vpoBku napameTpoB 1 0b3op aucnnes.
PexkomeHayemas BbicOTa Ha, noiom 1 meTp.

4. YcTaHoBuTe annapaT Ha BbicoTe, obecneun-
BaHOLLLEN Nerkuil A40CTyn K BHYTPEHHEW 4acTu
NapoyBMaXKHUTENA BO3AyXa AN5 3aMEeHbl Ln-
nMHApa.

5. HekoTopble 4acTv NapoyBAaXKHUTE/1A BO34yXa
BO BpemsA ero paboTel MOryT umeTts Temnepa-
Typy cBbilwe 60 °C. Ybeauteck B TOM, 4TO KOH-
TaKTUPyHOLLME C NapoyB/aXHUTeNem nosepx-
HOCTU BbIAEPXMBAKOT 3Ty TEMMNepaTypy.

6. He yctaHaenvBaiiTe U He NoMb3yMTECL NApoyB-
nakHuTenem Bo3ayxa nobmsoctu ¢ npegmeta-
MW, KOTOPLIE MOTYT MO/MYYXTL NOBPEXAEHNUA Npy
KOHTaKTe C BOAOW WM C CO343HHOWN B/1aXKHO-
CTbHO.

h

M3beraiiTe pasmeLLeHua B 04HMX 1 TEX e Ka-
benb-kaHanax NpoBoA0B 3MNEKTPONUTaHUA 1 CUT-
Ha/bHbIX MPOBOAOB (0T AaTYMKOB M LMPPOBLIX).

8. YMeHbLUMTe KaK TO/bKO MOXXHO A/1MHbI MPOBO-
£0B coeavHenui, ytobel npoBoaa He obpaso-
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BbIBa/IM CNVPany Bo n3bexxaHne nHAYyKTUBHBbIX
AB/IEHU N BO3A4ENCTBUA HA 3/1IEKTPOHUKY.

9. YcTaHoBuTE Nepes KOHTPO/I/IEPOM TEPMOMar-
HUTHbIN BbIK/AHOYaTe/1b 0bLWwen 3awmnTsl.

10. NpoBoAa A0MKHBI COOTBETCTBOBATL Harpyske.

11. B cnydae HeobxoaumocTn yAnvHEHWSA npo-
BOAOB A3T4MKOB Heobxoaumo npumeHeHune
NPOBO/AHMKOB COOTBETCTBYHOLLIErD CEYEHUA U,
B ntobom cnyyae, He meHee 1 MM2,

12. [lna cnvBa BoAbl NPUMEHANTE LLUASHT AnamMe-
TpoMm He meHee 40 MM, He 0bpasyroLumin cyrke-
HWU, HE NMPEBLILLIAFILLNIA HXN B KAKOW TOYKE Mo
BCEN A/IMHe ypoBEeHb C/IMBHOMO naTpybka.

13. Ucnonb3ynte ANA 3anvBa TO/bKO MUTLEBYHD
BoAy C AasneHvem ot 1 4o 10 bap.

14. MNocne nycka annapata MpOKOHTPO/MpynTe
YCTaHOBKY pexkuma no ymondanuro (ON/OFF,
4-20 mA vnn 0-10 B). Ecam oHa oTnmyaeT-
ca ot Tpebyemow, HacTpoWTe nNporpaMmMHoe
obecneyeHve Npu BKAHOYEHHOM annapaTe, Kak
yKa3aHo B 1. 5 1 B COOTBETCTBMM CO CXEMAMMU
COeANHEeHUN, yKa3aHHbIMK B rnase 2.4.

15. Ana npaBunbHoM paboTbl NapoyBnaxHUTe b
BO34yXa HYX/J3eTca B akTvBauun LndpoBo-
ro Bxoaa 1 C NaccMBHBIM KOHTAKTOM (K/1EMMbI
24 n 25 Ha nnaTe mukponpoueccopa Master
HUMZ2), He3aBucumo oT BblIbpaHHOro pexxvma
paborbl.

16. Ecnv BHewHee ynpasneHve He Tpebyetcs,
CoeAMHUTE MepemMblyKon KAemmbl 24 1 25 Ha
nnate mukponpoueccopa Master HUM2,

17. Ecnv BHeLHee ynpas/ieHne He noaK/1HyYeHo
1 OTCYTCTBYET Mepembluka — aucnnen byaet
nonepeMeHHo nokasbiBate OFF u obbluHbIe
A3HHbIE.
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2.2 MOHTAX NAPOYBJIAXXHUTENEM ES 3-M-MINI, ES 6-MINI,
ES 12-N, ES 24-N, ES 48-N

1. BblHbTE NapoOyBAaXHWUTE/b BO34yxa U3 yna- 2. YkpenuTte napoyB/MaXkHUTeb BO34yxa Ha CTeHe
KOBKM, JepXa ero BepTUKarbHo, yaanurte NPy NOMOLLM 4 Npope3eit Ha 3a/1Hel CTEHKE, Xe-
HEN/IOHOBbIM 3aLLMTHBIA MELLOK U NpoBepbTe NaTenkbHOo Ha BbiCOTe T MeTP Ha/, Mo/10M MCNo/b-
LLeN0CTHOCTL annapara. 3y CTPOUTE/bHbIN YPOBEHB (puc. 1-3).

1000 mm

puc. 1

puc. 2 puc. 3



3. OTKpoMTE OTBEPTKOWM 3aMKMW N0 CTOPOHaM ne-
peaHel naHenu kopnyca (puc. 4, 51 6).

puc. 4
pvc. 7
5. Yaanute 3alUWTHYHD KapTOHHYH) BCTaBKy
cBepxy unnuHapa (puc. 8).
puc. 5
H h
pvc. 6
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6. MNpucoeanHute ApeHaxkHyro Tpyby Kk na- 7. MpucoeavHUTE NMMHUKO NOAauY BOAbl K CORAN-
Tpybky aAvameTtpom 40 MM, 3akpenuB ee HEeHWH0 3/4 3NeKTPOKNanaHa, PacnoNoXeHHo-
XOMYyTOM, MOCTaB/fieMbIM B KOMI/eKTe ro cHu3y yBnaxHutens (puc. 11 1 12]

(puc. 9 n 10).

puc. 11

puc. 10 puc. 12
[ /\ BHUMAHUE! ] [ /\ BHUMAHUE! ]
MCHOHbByVITE TO/TIbKO prﬁbl, BblAEP>XXUBAH- AI’IH noaayn sBodbl MCﬂDnhByﬁTE HeMeTannnye-

wue TemnepaTtypy He Hwxe 100 °C, anameTpom ckue Tpybbl (Hanpumep, pe3uHoBele, MBX, noiu-
He MeHblue 40 MM; ApeHaxHas Tpacca A0/1XKHa NpOMU/IEHOBLIE, HEM/IOHOBLIE U T.M.).
MMeTb YK/I0H.

He ucnonb3yiiTe NnapoyBna)kHUTENb
6e3 npaBUNLHO CMOHTUPOBaHHOWN
APEHaXKHOI Tpacchbl!
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. CoeavHuTe napopacnpeaenuterns C naHue-

BbIM NaTpybkom umAnHApa, 3aKkpenus ee co-
OTBETCTBYHILLMM XOMYTOM, MOCTaBAAEMbIM B
komnnekTe (puc. 13, 14 1 15).

puc. 14

( /\ BHUMAHUE! )

Mcnone3yinTe  ToNbKO — napopacnpegenurent
OpUrMHaNbHOr0 NpPoOVM3BOACTBa  WAW  Apyrue
napopacnpeaenurenu, cepTdVLMPOBaHHbIe
Ans paboTel Npu BeicOKoW Temnepatype bes npu-
MEeHeHusi By/kaHu3auum n obpasosaHvsa Bpea-
HbIX BeLecTs!

He co3paBaiite cy>xeHun
1 cupoHoB, ANUHA
napopacnpegenuresns He A0/MKHa
npesbilWLaTb 5 meTpos!

BHuMaTe ibHO NpoyTUTE yKasaHuA Nno npucoeamn-
HEHVH NNHWMK pacnpeaenedns napa B rnase 10
«Pacnpegenenve napa».



o

2.3 MOHTAX NMNAPOYBJTAXXHUTEJIA ES 100-N

1. BblHbTe NapoyBNaXHUTENb Bo3ayxa n3 3. OTKPOITe OTBEPTKOM 3aMKy MO CTOPOHAaM ne-
YNaKoBKW, AEPXXa ero BEepTUKArbHO U peaHeit naHenu kopnyca (puc. 17,18 1 19).
NpoBEpPbLTE LIENOCTHOCTL annapara.

2. lNomecTuTe NapoyBNaXHWUTeNb Ha non
unMHaycToyunsyronnatcopmy.OTpery- —
NVpyTe BbICOTY HOXEK B CODTBETCTBUM
C XapakTepom nosepxHocTu (puc. 16).

' '
D_ ——@

puc. 16

puc. 18

puc. 19



4. BblHbTE NepeaHHOH NaHernb, B3ABLWKCL bo- 6. lMpucoeavHnTe apeHaxHyr Tpyby K natpybky
KOBbIE PY4YKM W 71erko noTaHyB Ha cebs aAvameTpoM 40 MM Ha 33/4HEeln CTOPOoHe Napo-
(pvc. 20). YBNAXKHUTENS, 3aKPENUB ee XOMyTOM, NOCTaB-

naembIM B komnnekTe (puc. 9 n 10].

puc. 20 puc. 22

5. Yaanute YeTblpe 3alUMTHbIE BCTaBKW CBEPXY
unnuHapa (puc. 21).

puc. 23

puc. 21
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HEeHWHO 3/4" 3NeKTPOK/arnaHa, pacno/I0yKeHHo-
ro CHU3y napoyenaxuuTens (puc. 24, 25).

[ /\ BHUMAHUE!

) 7. TpucoeavHUTE AMHUKD NOAAYY BOAb! K Coeau-

Mcnonb3yinte Tonbko Tpybel, BblAEpXKUBaKO-
wme TemnepaTypy He Hwke 100 °C, gnameTpom
He MeHblle 40 MM; gpeHa)kHasa Tpacca A0/DKHA
MMETb YK/10H.

He ucnonb3ayiite
napoyBsnaxHurtens 6e3 npaBunbHo
CMOHTUPOBAHHOW APEHa)KHON
Tpacchbi!

puc. 24

puc. 25

( /\ BHUMAHMUE! )

Ana nogaun BOAbl UCMOML3YWTE HemeTan-
nuyeckne Tpybel (Hampumep, pe3auHosble, MBX,
No/MNpPonNW/IEHOBbIE, HEN/IOHOBLIE U T.M.).
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8. CoeavHute 4 napopacnpesenutens c naH-
ueBbiMu naTtpybkom uunuHApa, 3akpenus ee
COOTBETCTBYHOLLMM XOMYTOM, MOCTaBAAEMbIM
B KOmMnekTe (puc. 26, 27).

L

puc. 26

puc. 27

20

[ /\ BHUMAHME! )

Mcnonb3yiiTe ToNbKO NapopacnpeaenvTerns 0pu-
rMHANbBHOro NPoOM3BOACTBA UK Apyrue napopa-
cnpegenutenu, ceptTuduunpoBaHHbie 4011 pabo-
Tbl NPV BbICOKOW TemnepaTtype bes npumeHeHuns
By/KaHu3auum un obpasoBaHusa BpegHbIX Be-
wects!

He co3paBaiite cy)keHun
un cucpoHoB, ANVHA
napopacnpegenurens
He A0/MKHA NpeBbILLIaTh
5 meTpos!

Y1obbI OCyLLecTBUTb npaamnhHth MOHTa)>X BHUMa-
TEe/bHO 1U3y4dunTe pasgen 8 ((PHCI'IDE,CI,E/'IEHVIE napa».



o

2.4 NOAKITIOHMEHUE SJIEKTPOMNMUTAHUA
NAPOYB/TAXXHUTEJIEU BO3OYXA

MoAaKNHKUNTE 3MEKTPONUTAHME K KAEMMHOW KO-
NoAKe MnapoyBAaHUTeNs BO34yXa, noaseas
HanpsykeHne 230 B k knemmam R u N a4ns oaHo-
hasHbIx Mogene unv Hanpsixerve 400 B naroc
HenTpans K knemmaMm R, S, T u N ansa Tpexdas-
HbIX MOAenen.

0bs3aTensbHO coeaAuHUTE KNEMMY, BblAe/eHHYH
»Kento-3eneHbiM uUBeTom u abbpesuatypon PE
YCTaHOBKM C 3@3eM/1IEHMEM CeTU 3/1eKTPONUTAHUA.

MNpu HeobxoamocTn nposepbTe 3hHEKTUBHOCTL
3a3emneHus.

OcTaBbTe NepemMblyKy Mexay knemmamm 60 n 61
KMeMMHOW KOpobku nav 3amennTe ee, B cyyae
HeobxoaumocT, Ha HOPMaribHO Pa3’oMKHyTOe
pene. Knemmbl 62-63 n 162-163 npegycmoTpe-
Hbl ANA 3M1eKTPonuMTaHus BeHTUNATopHoro 6no-
Ka, B C/y4yae ero ycTaHoBKW (CM.pyKOBOACTBO
no 3Kcn/yaTaunm BeHTUAATopHoro bnoka).

2.5 CUrHANbI YNPABJIEHUA U COEOAUHEHUA
OATYUKOB NMAPOYBJIAXXHUTENEN

MapoyBnaxHutens npeaycMaTtpyBaeT BOCEMb
pasnuuHbIX pekumoB paboTbl, ycTaHaBnvBae-
MbIX NMapamMeTpoM MporpamMmHoro obecneuyenus
S9, onucaHHbIM B r1aee 5, co cneymduyecknmm
3NEeKTPUYECKMMWN COe ANHEHUAMMN.

Kpome 3Toro, ans Bcex pexumoB paboTbl He-
o0bxoavmo  akTvBMpoBaTb  uUMpPOBON  BXOA
knemm 24 un 25 Ha nnate MuKponpoueccopa
MasterHUM?2.

Ecnn BHewHee ynpasnexHne He Tpebyetcs, ne-
PeMKHUTE 3T Knemmbl. [pu HenoAakAHyYeHun
BHELLHEro ynpaB/IeHNsa 1 OTCYTCTBUX NepeMbly-
kv gucnnen ByaeT nonepemMeHHo MNoKasbiBaTb
Haanuce OFF v 0BbluHbIe AaHHbIE,

[anee npuBoaAaTcA cneumdudeckune coeguHe-
HUA AN8 KaXXA0ro pexuma paboTtsl.

CurHan
BK/1-BbIK/

BbIK/1

BKAN

T T T T T T T T
0 10 20 30 40 50 60 70 80 90 100 %

npDV]BBCI,CLI/ITE/'IbHDCTb napa

[ /\ BHUMAHUE! ]

Ecnu Bbl XOTUTE NOAKAHUNTE NAPOYBAAKHUTE b
K AaTunkam BnaxHoctw, obpaTtuTtecs B cepsuc-
HbIl LeHTp, 4Tobbl NpOBEPUTL aNNapaTHyH COB-
MECTUMOCTb AaT4MKA C NapOyB/IaXXHUTE/EM.

[S9=0] Pe>xum pabotel BK/1/BbIK/:

371071 pexwum paboTel npegycmatpusaeT npo-
M3BO/CTBO Napa TO/bKO B 2 Pexumax: No/Hoe
OTCYTCTBUE WM MAKCUMa/lbHbIA PEXUM. Ynpas-
NEHWEe OCYLLeCTBAARTCA NACCVBHLIM KOHTaKTOM
(knemmbl 24 1 25) yctponcTtea 100 Master, ko-
TOPEIV, B CBOHO O4epedb, yNpaBAAaeTca AaTYMKOM
BN@XHOCTW (rurpocTar).

3apanTe MepeMeHHyr) BTOPOro ypoBHA S9=0
W NOAKAHUUTE FUrPOCTaT K KAemMMam 24 un 25
(HOpManbHO pa30MKHYThIN MNACCUBHBLIN KOHTaKT)
ycTponcTea Master HUM2.

Ynpasnenve
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[S9=1] NPONOPLMOHA/IbHbIN pexxum c aaT-
YMKOM B/AXXHOCTU B nomMeLseHnn 4-20 mA.

370T pexum paboTbl nNpeaycmaTtpvBaeT npous-
BOACTBO Mapa B MNPOMNOPLMOHANBHOM pPEeXUME.
MapoBnaxkHTeNb BO3A4yxXa perynvupyeT npous-
BOACTBO MNMapa aBTOMATUYECKW B COOTBETCTBUMU
C BN@XHOCTbHO B nomeLueHun. CurHan ynpasene-
HUA OPMUPYETCA A3TUYMKOM BAAXKHOCTU 4-20
MA, KOTOpbI, MOMWMO PEery/IMpoBaHWA Mpou3-
BOACTBa napa, obecneunsaet otobpakeHne oT-
HOCUTE/IbHOWM B/NAXXHOCTM B MOMELLEHUM Herno-
CPeACTBEHHO Ha AuUCn/Aee MapoyBAXHUTENsA
BO3A4yXa. 3a4aliTe NepeMeHHyH BTOpOro YpoBHS
59=1 1 NocTaBbTe NEPEMbIYKY MEeXAy K/1emma-
Mu 25 n 24, nogante curHan 4-20 MA ¢ gaTtumka
BNAXHOCTM Ha Knemmbl 14 1 15: ¢ knemmon 14
COBANHUTE CUIFHAN OTHOCUTE/ILHOW B/AAXXHOCTU
RH, ¢ knemmon 15 coeauHute +V. [uanasoH

RH% BnaxHocTb

rH%

Set+(Bp/2)

Set

Set-(Bp/2) -

0 10 20 30 40 50 60 70 80 90 100 %
06bem napa, % '|I

38 B” RE 2hE

-k A ek
v &~

[aTunk BNa)kHoctn

/ AKTMBN3MPOBaHO*
B nomewieHumn (4-20 mA)

NponopuMoHansHoCTM Bp — 3T0 AvanasoH oTHO-
CUTENBHON BAaxkHoCTW BBM3N ycTaBku. B 3ToM
AManasoHe yBnaxHuTens Bo3ayxa pabotaer
B NMPOMOPLUMOHANLHOM pexume. Hanpumep, ecnu
[AManasoH MponopuMoHanbHOCTM UMEEeT 3Haue-

22

Hue no ymonyaHuko 10% (-5% ... +5% K ycTaBs-
ke) v 3a4aHa BnaXkHocTb 50%, TO NPy BA@XHOCTW
Hwke 45% napoysnaxuutens byaet pabotats co
100% npov3BOAUTE/ILHOCTLHD; MPU BAAXKHOCTU
Bbille 55% BNaXHOCTU NapoyBNaXKHUTe b He by-
Aet npoussoauTe nap. Mexxay 45 n 55% napo-
yBnaxHutens byaet perynnposaTtk Npov3BoACT-
BO Napa B NPOMNOPLMOHA/NEHOM PeXUME,

[S9=2] MPONOPLMOHA/BLHbIN pexwm ¢ BHeLw-
HUM CUrHaZIOM NOCTOAHHOro Toka 0-10 V.

31oT pekum paboTbl NpegycmaTpuBaeT npo-
M3BOACTBO Napa MpOMoOPUMOHAZIbHO BHELLUHEeMY
curHany0-10 B. lMpumep: BHewHWn curHan 6
B 3apaet napoysnaxhutento 60% npoussoa-
cTBa napa, onpesensemMoro nepemMeHHon npo-
rpammMHoro obecneyenus Pr. Tak, ecim Pr= 70%,
npoussoacTBo napa byaet 42 %. 3aganTe ne-

CurHan 0-10 V

LR R el
9
s 4
74
6 4
54
44
34
2
14

1
1
1
1
1
1
1
1
1
1
1
1
1
1
+
o

%

J

0 10 20 30 40 50 60 70 80 90 100
06vem napa, %

AaTunk BnaxkHoctn 7

0-10 mA / AKTMBU3MpOBaHO™*

*— Kk knemmam 1 1 2 MoxeT bBbITb NoAgKNHOYeH Ka-
HalbHbIN FUrPOCTaT-0rPaHNunTE b B/AXHOCTU B
KaHane. Ero pekomeHAyeTca UCnonbL30BaTth B CAy-
4Yae NPUMEHEeHUA KOMHATHbIX A3TYMKOB BNAXKHOCTU
(0-10 B nnun 4-20 mA), a TakKe Npu perynvposa-
HWM C NOMOLLbH KaHarnbHbIX AaTymkos (0-10 B unun
4-20 MA), yCTaHOB/NEHHbIX B BbITAXXHOM KaHane.



pemMeHHyH) BTOPOro ypoBHA S9=2 n noctaBbTe
nepemMblyKy Mexay knemmamu 24 1 25, nogai-
Te BHewHun curdan 0-10 B Ha knemmbl 16 n 17:
c knemmon 16 coeanHute +VRH, ¢ knemmon 17
coegunHuTe maccy GND.

[S9=3] NPOMNOPLUOHA/LHbLIA pexum pa-
60Thbl C AATYMKOM BNAXKHOCTU B NMOMELLEHUN
4-20 MA U A3TYMKOM B/IA)XHOCTU B KaHane
4-20 mA.

3107 pexum paboTel NpeaycmaTpuBaeT npowus-
BOACTBO Mapa B MNPOMOPLUWOHANbLHOW 33BUCU-
MocCTu. MapoyBnaxHuTenb BO34yxa perynupyet
NnPon3BOACTBO Napa aBTOMATUYECKW B COOTBET-
CTBUM C BNAXHOCTLHO B MOMELL,EeHUN 1 B KaHane.
3apanTe MepeMeHHyrd BTOPOro ypoBHA S9=3
N NOCTaBbTE MEPEMbIYKY Mexay K/AemMmmamu
24 n 25. NMogante curHan 4-20 MA c gatdmka
B/1@YXKHOCTU B NOMELLEHUN Ha Knemmbl 14 un 15:
c knemmon 15 coeaunHute curHan RH, c knem-
mon 14 coeaunute +V. Mogante curHan 4-20
MA C 43TyYMKa B/I@KHOCTWU B KaHane Ha K/AeMMbl
20 1 21: c knemmon 21 coeguHute curHan RH,
c knemmon 20 coeanHuTe +V.

no AaTyvKy B/IBXHOCTVM B KaHane cM. pasgen
3 «MporpammupoBaHuey (nepemenHbie StC, rO,
t1).

[S9=4] NPOMOPLIMOHA/BLHbIN pexxum pabo-
Thbl C BHELWHMM curHanom B 0-10 V n gatymkom
B/1@)XHOCTU B KaHane 4-20 mA.

3107 pexum paboTel NpeaycmaTpyBaeT npowvs-
BOACTBO Mapa B MPOMOPLMOHANLHOW 33aBUCU-
MocCTu. MapoyBnaxHUTenb BO34yxa perynvmpyet
Nnpou3BOACTBO Napa aBTOMAaTUYeCKn B COOTBET-
CTBUX C BHEWHUM curHasnom 0-10V n BNaXKHO-
CTbHO B KaHane.

3aganTe NepemMeHHyH) BTOPOro ypoBHA S9=4
M MNOCTaBbTe MepemMbliyKy Mexay KAemMmmamun
24 w 25. Moagante BHewHwuin curHan 0-10 B
Ha kKnemmbl 16 n 17: ¢ knemmon 16 coeauHuTe
+V, c knemmom 17 coeguHuTe maccy GND.
Mopgante curHan 4-20 MA C A4aTunKa BMAXKHOCTH
B KaHane Ha knemmbl 20 1 21: ¢ knemmon 21
coeaunHuTe curdan RH, c knemmon 20 coeauHn-
TE +V.

Ans  nonyyennsa  noapobHon  vHdopmauum
no AaTuMKy BAAXHOCTW B KaHane cMm. pasgen 3
«MporpammvpoBaHne» (nepemenHble StC, r0, t1).

Ana  nonydyeHnsa noapobHon  vHdopmauun
{
iz a3 as SN REB RBB
I T ———
o |eg|es|ee)ley|ea|eeal = =
aln w a2 lo| @ B 1
) o = } [
on) CROC H - .
S 3 '
. S > -
RH +V RH +V VRH IGND RH +V
Aatunk BNaxHocT1 / o RH% 7
AaTtunk BNa)HocTn 0 A3TYUK 'l
| B noMeLLeHin B kaHane (4-20 mA) AKTUBUINPOB3HO™ EHE‘;‘:M; CV/I\FHEIH BNAXHOCTU B KaHane AKTMBM3MPOBaHO*
(4-20 mA) L m (4-20mA) .

*— K knemmam 1 1 2 MoxeT bbITb NOAKAOYEH Ka-
Ha/bHbIN TUrpPoOCTaT-OrpaHUunTe/lb BAAXHOCTU B
kaHane. Ero pekomeHAyeTcsa UCM0Nb30BaTk B CAy-
Yae NPUMEHeHNA KOMHATHbIX 4aTYMKOB B/1aXXKHOCTN
(0-10 B nnu 4-20 mA), a TakXKe Npu perynvposa-
HUM C NOMOLLLbH KaHarbHbIX AaTymkos (0-10 B unn
4-20 MA), yCTaHOB/EHHbIX B BbITA)XXHOM KaHarne.
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[S9=5] MPOMNOPLMOHA/IbHbLIN pexum pa-
boTbl C AaTUMKOM BNAXXHOCTU B nomeLie-
Hum 0-10 V.

31oT pexxum paboTel npeagycmaTpuBaeT npo-
M3BOACTBO Mapa B MNPOMNOPLMOHANbHOM pe-
>xume. [apoyBnakHutens BO3Ayxa perynu-
pyeT Npov3BOACTBO Napa aBTOMATUYeCKu B
COOTBETCTBMM C B/@XHOCTLH B MOMELLEeHUN.
CurHan ynpasneHus hOpMUPYeTCs AaTYUKOM
BnaxkHoctn 0-10V, KOTOpbLIWA, MOMUMO perynu-
poBaHvA npou3BoAcTBa napa, obecneunBaer
oTobpakeHMe OTHOCMTE/BHOW BNAXHOCTU B
NoMeLLLeHnM HernocpeacTBEHHO Ha Aaucnnee
NapoyBAaXHUTENs BO34yxa. 3adante nepe-
MEHHYH) BTOPOro yposHA S9=5 u nocrasbTe
nepemMbluky mexay knemmamm 24 n 25. MNo-
fAanTte curdan c gatumka 0-10 B Ha knemMmbl
16 n 17: c knemmoi 16 coegunnTe +VRH, ¢
knemmon 17 coeguHute maccy GND. Auana-
30H NPONOpLMOHanLHOCTM Bp — 3T0 AnanasoH
OTHOCUTENBLHON BNa)xHocTn Bbnsm yctasku. B

H%

RH% BnaxHocTb

Set+(Bp/2)

Set

Set-(Bp/2) -

T T T T T T
0 10 20 30 40 50 60 70 80 90 100 %

1 " 06bem napa, % '1
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[laTunk BRAXHOCT -~
B NoveLLeHn / AKTMBI3MPOBAHO*
L

(4-20 mA)

24

3TOM AManas3oHe NMapoyB/aXHUTeNb BO3A4yXa
paboTaeT B NponopuMoHansHoOM pexxumve. Ha-
rnpymep, ecnn AnanasoH NponopLmMoHanbHOCTU
uMeeT 3HayeHune no ymonyanuo 10% (-5%...
+5% Kk ycTaBKe) 1 3a4aHa BnaxkHocTb 50%, 1o
nNpu BNAXXHOCTU Hxe 45% napoysBnaxkHutens
byaer pabotaTtek co 100% npov3BoAUTENLHO-
CTbH; MPU BAAXKHOCTK Bbilwe 55% BAa)HOCTU
yBnakHutens He byaeTt npousBoauTe nap.
Mexay 45 n 55% napoyBnaxHutens byaet
perynnposaTtk NPoM3BOACTBO Napa B Nponop-
LIMOHA/TLHOM peXxxume.

[S9=6] NPOMNOPLMUOHA/BLHBLIA pexxum pa-
60Tbl C AaQTUMKOM BNAXKHOCTU B NOMeELLEeHUn
0-10 V v gatuMkom BNaXXHOCTU B KaHane
0-10vV.

3710T pexxum paboTbl NpeaycmaTtpuBaeT npous-
BOACTBO Mapa B MpPOMNOPLMOHAbHON 3aBUCUMO-
ctv. [lapoyBnakHntenb BO34yxa perynvpyet
npou3BOACTBO Mapa aBTOMATUMYecKu B COOTBET-
CTBUW C B/I@XKHOCTLH) B MOMELLIEHUM U B KaHarne.
3apanTte nepemMeHHyHd BTOPOro ypoBHA S9=6
M MOCTaBbTe MepemMblvKy Mexay Kaemmamu 24
n 25. MNogante curHan c Aatyuvka B NOMELLLeHUn
0-10 B Ha knemmbl 16 n 17: ¢ knemmon 16 co-
eannuTe +VRH, c knemmon 17 coeguHnte maccy
GND.

MopganTte curHan c gatyvka B nometdeHnn 0-10
B Ha knemmbl 22 1 23: € Knemmon 22 coeauHuTe
+VRH, c knemmoi 23 coeamHute maccy GND.Ana
nonyyeHns noapobHon nHhopmauum No A4aTunky
B/@XXHOCTU B KaHane cMm. pasgen 3 «lporpammu-
poBaHue» (nepemenHble StC, ro, t1).
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[S9=7] PEXXUM PABOTbI BK/1/BbIK/1. c aaTt-
YMKOM TEMMEPATYypPbl B NOMELLEHUN.

[laHHoe ynpaBneHue npegycmaTtpvBaeT npous-
BOACTBO Napa TO/MbKO B 2-X PEXWUMAx: NO/Hoe
OTCYTCTBME WAN MaKCUMarbHbIA PEXWM. Ynpas-
NEeHVe OCYLLLeCTB/ABTCA MaCCUBHBIM KOHTaKTOM
(knemmbl 18 1 19) ycTpoiictea 100 Master, ko-
TOPOW, B CBOHD 04epesb, yNpaBAfaeTcs A3aTYMKOM
Temnepatypsel NTC.

3apainTe NepemMeHHyr) BTOPOro ypoBHA S9=7
M noAakntounte Aatuvk  Temnepatypbl NTC
K knemmam 18 n 19 MasterHUM2.

(r1 — TemnepaTypHbii andicbepeHunan B cooT-
BETCTBUW C YCT3HOB/IEHHBIM 3H3YEHWEM).

MNpn paboTe B ,AaHHOM pexvMe BO3MOXHO
CKOH(MrypupoBaTe /ABa BbIXOAHbLIX CUrHana
(Do4 n Do5), kotopble beiBarOT Heobxoaumbl
Npy UCMNONB30BaHUM MApOyB/AXKHUTENA B Cay-
Hax nnn Typeukux BaHAx AnA cBoeBpeMeHHOro
BMpbICK3 3pPOM3TUYECKUX 3CCEHUUA WUAN BK/HO-
YEHWUsI MPUTOYHbBIX MW BbITAXHbBIX BEHTUIATOPOB.

°C 4 Tewmnepatypa
B noMeLulieHumn

‘OFF
r
Y. ’on

YcTaHosneHHoe
SHAUEHVE 444

0 10 20 30 a0 50 60 7O 80 90 100 %

06bem napa

in v s 8% BB RRE

[ AKTUBM3MPOBAHO*

Aatunk Temnepatype!
KOMHaTHBIM NTC

YnpaBneHue BMpbICKOM apoOMaTU4YecKUX 3c-
ceHuuin (d04 nnn d05=4):

MNpn pabote B AaHHOM pe)kMme BO3MOXXHO Noa-
K/HOYEeHVWe BHELUHero Hacoca A5 BrpbICKa
apOMaTUYEeCKMX 3CCEeHLMI (yCTaHOBKa BPEMEHU
BMpbLICKa VM MNEepuoANYHOCTM NMPY NOMOLLW Napa-
MeTpoB t2 u t3). Bnpbick NpoMcxoAnT TONBKO
B peXvMe Mpou3BoACTBa Napa v Npu 3H3aYeHUn
B/@XHOCTU B nomeLleHun Boilwe 70% oT ycTa-
HoBneHHoro. O AHOBPEMEHHOE HaXaTue n yaep-
XMBaHMe B TeuyeHue 3CeK KHonku «Beepx» u
«lMepekntoyeHne» BKAFYAET U BbIKAHYAeT AaH-
Hyto dpyHKumo (EoF=essence OFF/ EoF=essence
ON).

YnpaBneHue nNpuToyHbIM BeHTUnATopom (d04
vnn d05=3):

MPpUTOYHBIN BEHTUAATOP MCNONbL3yeTca A9 no-
£.auM Napa B NOMELLEHWE W ero /y4yllero pac-
npoctpaHeHna B o0bbeme nomelwleHus. Pene
BK/IFOYEHUSA BEHTU/IATOPa COEAVHEHD C (PyHK-
LuMen Npov3BOACTBa Napa (OHO TakXe aKTUBHO
B pexumax cmBa BoAbl AnsA pa3basnenun). B
KayecTBe anbTepHaTVBbl A1A MNOAK/IHYeHWSA
NMPUTOYHOrO0 BEHTWIATOPA MOXHO WCMO/b30-
BaTb knemmbl 62 n 63, KOTOpbIE NPUMEHARITCA
AN NOAKNFYEHWA OMLUMOHANBHOr0 BEHTUAATOP-
Horo bnoka.

YnpaBneHue BbITAXXHbIM BeHTunatTopom (d04
nnu d05=-3):

BbITAXKHON BEHTUMATOP NpumeHseTcs, 4Tobbl
obecneunte Bo3ayxoobmeH. Pene coeauHWHO
C hyHKUMEN NPOM3BOACTBA Napa U MoXeT bbiTe
aKTMBHO TO/bKO, KOr4a nap He npov3BoAuT-
cA. Kpome Toro BO3MOXXHO BK/IHOUEHUE pexuma
NPOCYLUKM NOMELLeHVA B KOHLe AHA. 18 BKAHO-
YEHUs1 A3HHOr0 Pexnma Hakmute kombuHaumo
«BHU3» 1 «MepekntoyeHve»( STAND-BY). Ha aun-
cnnee noasuTca Haanuck «Uon = outet fan ON».
B AaHHOM pexkume paboTaeT TONbKO BbITAXHON
BEHTW/IATOP B TEYEHWM BPEMEHU, KOTOPOE yCTa-
HaB/MBAETCs NepemMeHHoN t4 (KonuyecTBo 4va-
coB). YTobbl BLINTM 13 AaHHOro pexkuma — Heob-
X04UMO BbITU U3 PEXMMA 0XWUAAHUS.
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[S9=9] NPOMOPLUMOHA/NBLHLIA pexum
ynpasneHus yepes uHtepdeic RS485.
MoapobHo AaHHbIM pexkum paboTbl onuckl-
BaeTCA B 0TAENbHOW MHCTPYKUun «MUSSONE
MODBUS-RTU».

s
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2.6 BXOAbl KOHTPOJIJTEPA HUM2

KonTtponnep HUM2 umeet 4 undpoBbIX BXO-
Aa:

HuskoBoNbTHBIN undpoBon Bxog Inl
(knemmbl 24 1 25) - KoOHUrypUpyembii
Bxo4, nepemeHHasn In1. MNo ymonyanuio, He-
ceT yHKLUMH «OCHOBHOW aKTUBUPYHOLLMIY,
HOPMaribHO-3aKpbITLIN  KOHTaKT  Mexay
Knemmvamm 24 n 25.

HuzkoBoNbTHLIN uudpoBor Bxog In2
(knemmbl 24 n 26) — KoHchUrypypyembii
BX04, nepemeHHas In1. o ymonyaHuio, He-
ceT hyHKUMH «aKTUBaLMA APEHAXKHOr0 Ha-
cocam.

Cunoeou Bxog, In3 — knemmbl 4 (N]) n
6 (Phase) — koHdurypupyemeliii Bxoa, nepe-
MeHHas In3.

Cunoson Bxoa, In4 - knemmbl 4 (N) u
5 (Phase) — Bxoa, no ymMon4aHuio 0TBeYaroLLmin
33 MaKCMMaribHbI YPOBEHb BOAbl B aKTUBHOM
unnuHape, nepemvendHan In4. Mo ymonyaHuo
Ha AaHHbIN BXOA N0A3eTCH NUTaHue.
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2.7 BbIXOAbl KOHTPOJJTIEPA HUM2

KoHTponnep HUM2 umeet 4 penenHsin  Do1, Do2, Do3 16 (6) A 250 Vac

BbIX04a, ABa M3 KOTOPbIX — KOHqJI/IprI/Ipy- Do4, Do5 8 (3] A 250 Vac
emble. Beixogbl Do1, Do2, Do3, Do5 - Hop-
ManbHO-OTKPbLITLIE U MMEerT 04Hy 0buiyro
Knemmy 9.

Buixog, Do1 (knemmbl 9 n 10) - 3nekTpoabl.

Beixog Do2 (knemmbl 9 u 11) - 3anus
BOAbI.

Beixoa Do3 (knemmbl 9 1 12) — ApeHax-
HbIA Hacoc.

¥0a
1od
zod
€oa

Buixoa Do5 (knemmbl 9 n 13) — KoHdury-
pupyemoe pere.

o
o
(%2}
\
Bbixog Do4 (knemmbl 7 n 8) — KoHdmrypum-
pyemoe pene. Mo ymon4yaHuio — perne aBapum

(nepemeHHas NpoOrpoMMMpOBaHUSA BTOPOro
ypoBHa d04=1).

2.8 CEPBUCHDIE KJIEMMbI 419 UBMEPEHUA
TOKOMNOTPEBJIEHNA

TA1 (knemmbl 27 u 28) — AnA NoAKAHYEHNSA
k baky N2 1
TA2 (knemmbi 29 1 30) — A4nA NOAKAHYEHNSA
K baky N2 2;

2.9 MUTAHUE CUCTEMDI YTNPABJIEHNA NMPUBOPA

Cuctema ynpaeneHus yenakHutens Tpebyet  ynpaBnenus S5VA;
nutanua 2308, 50/600MMNy +- 10%. Knemmbl nutanua: 2 u 3.
MakcumansHoe notpebnexnve ana cuctemsl
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2.10 CXEMbI NNTEKTPUYECKUX COEANHEHUU

Cxembl Mmogenen: ES 3-M-MINI

Ry T1p—il_
3nekTponutanue 230 B r

Hi

YC/10BHbIE OBO3HAYEHUA:
KM1: KoHTakTop

TA1: TpaHcdopmaTop

P1: ChvBHOM Hacoc

EV1: Knanan 3anuBea

opaHocpasHoe 50 My, _rﬂ.vl N '

3aMKHyThIN aBapUiAHbI 60 vlrr_
KOHTaKT 61 &1

R 62 p—=
| r---e3p—_tl
b
Pl

\.H_ﬂ TA1

. L1 N1 rm N1 BT u
BEHTUNATOPHBIN
6nok d m
KM - L
/Uuﬁ L4 3
Pasbem

3nexkTpoabl

yBnaxxHutena

BO34yxa

T T T T T ) =1 =

CEEsEsEsEs e -

Awncnnen
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Cxembl Mmogenen: ES 6-MINI

3nekTponutanve 230 B
oaHochasHoe 50 My,

3aMKHyThIN aBapUiHbIA
KOHTaKT

BeHTUNATOPHLIN
6nok

YC/NOBHbIE OBO3HAYEHNA:
KM1: KoHTakTop

TA1: TpaHcopmaTop

P1: ChnBHoM Hacoc

EE S p—== EV1: MuTarowmii knanaH
o R S
_._u_.'u NP N1
j\rmo'lﬂl
61 p—=l
o 62 p—=
I
I g3p 11
] I
.
oosed TA1]
A
w L1 |2 a3 <3 1 o
m KM - A -
| 5
s L4 |5 s /
LY L2 i N \
LA LA
Pasbem
L1 L2 L3 /
o 30 s S NBE O¥EE
@||@a CHKC]
4 — Aatunk - >
YPOBHA
3nekTpoabl
YBAAXKHUTENA
BO34yxa

_..-‘/
Auncnnen

Knemmbl ana
noAKNHYeHns
[3aTUNKOB
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ES 12-N, ES 24-N

Cxembl MOaenen:

YC/I0BHbIE O603HAYEHWA:
KM1: KoHTakTop

TA1: TpaHcdopmaTop

P1: CAvBHOM Hacoc

B R

=]
L _ [
3nekTponutanue 230B | .' Sp
Tpexchastoe 50Ty | T

P Th—id
Ny np—

3aMKHyThIii aBapUIHBIA _|\_w’ mﬂ'lnl i
KOHTaKT
Bl £

\uﬂ TA1

N L1 g2 pa 35 N1 1
BeHTMNATOpHbIN

6nok

KM -8

L1 Lz w13 2] /
Pasbem A A A A

Aatunk
YPOBHA

3nexkTpoasl
YBAAXHUTENA
BO34yxa

Auvcnnewn
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3nekTponuTtaHve 230 B
TpexcasHoe 50 My

3aMKHyThIN aBapUiAHbIi
KOHTaKT

BeHTUNATOPHLIN
6nok

Cxembl Mmogenen: ES 48-N

YC/10BHbIE OB03HAYEHUA:
KM1: KoHTtakTop 1

KM2: KoHTakTop 2

TA1: TpaHcdopmaTop 1
TA2: TpaHcdopmaTtop 2

P1: CaneBHoM Hacoc

EV1: MuTtarowmin knanaH

1 TAZ

H KM% -2 -% KM2\T -3 -3

d

{ 4 S5 L& L7 B pe
—x_ln Lz L2 ﬁh— ——.._ Lz 3 -—
m L S Y M A A A A
a a
n _u. F pﬁu .._ n __.‘._ F_~ _._u ._
a a
AaTtunk
YPOBHSA

3nekTpoabl 1

3nekTpoabl 2

yBnaxkHutena yBANakHutTena

BO34yXa

BO3A4yxXa

Avcnnen
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Beaywwuin (no ymonyaxuro)
Hactpoiku: Ad=0 , MS=2

Rp.  Rp—Lu o
3nekTponuTtaHve 230 B rm.'. m.vv e il ..‘rnu
50T
TpexcasHoe U rH.'. T I‘r 13 3 "P
e M kmt | kmz| mﬁ_l o
3aMKHY TBIN 3B3PUIHBIN — 0 p—Ll _H—u .o T % \ﬂ/
KOHTaKT | 61 61 _
= QN‘LM
| -ll-mm..r N1
\.\.“H.
BeHTUNATOPHLIN - L1 o2 B3 = RS
6nok 1 4 .
[
_u| KM1Y - 35 X KM2' - 50—
/ s s N6 L7 s g9 vw
= S
o2 L ‘_ L2 13 N g
S B Ak w_» 4L >_ SH
a a
2 2
8t L2 L3 8 (u oLz oL
Cl
TA2
TA1
7 Liv. 1 %,\.N
v VvV
3nekTpogbl 1 3nexkTpoabl 2
yBnaxkHutens YBA3XKHUTENA
BO3A4yXa BO3A4yxa

Cxembl Mmoaenen: ES 100-N
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Beaowmbiit (Mo ymonyaHuio)
Hactpoiikn: Ad=1, MS=1

L1p—

_INP. L2
3nekTponutanHue 230 Lg
B tpexdasHoe 50 My, L3 p—ti
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3.1 ONMNCAHUE OANCIIJIEA NANO

Avcnnen NANO obblyHO HaxoAnTcs Ha nepea- 3yanbHOro KOHTpoNsa u 4 knaeuw A0 Bblibopa
Heln YyacTv napoyenaxuutens. OH cocTouT n3 3-x 1 HacTponKKM Ancnnes.
pPAAHOr0 AMCnnea n 9 CBETOBbIX MKOHOK A8 BU-

Display A\

BBEPX/AUNCNNEN

- B pexxvme NporpamMmMupoBaHus: YBE/IMYEHWE 3HaYEeHUs NapameTpa.
Display /\ - N3 ocHoBHOr o 3kpaHa: Buibop oTobpaxenna notpebnsemoro Toka (A) nnu
% BbIpaboTku napa. Mpu S9 = 1 unm 3 — YpoBeHb BAaxxHocTv (%)
Ka/0e HaXKaTve Ha KHOMKY NpUBOAMUT K C/IeAyHOLLEMY NapameTpy.

BHWU3/PyuHoii cnuBe BoAbl
e N - B pexxvMe NporpamMMmMpoBaHus: YMeHbLLIEHUE 3HAYeHWsi napameTpa.
- 13 0CHOBHOr O 3KpaHa: BK/AKYAEeT py4YHON CVB BOAbI.

NEPEK/MHOYEHUE/OTKNHOYeHne 3ByKOBOro CUrHana

- Mpu HaxkaTum bonee 2 cekyHA,. NepeknHYaeT COCTOAHVE 0XUA3HNUA B
pexxum 3kcnyataumm n Haobopor.

- OTKNHOYAEeT 3BYKOBOW aBapuiHbINA CUTHAr.

SET (aktuBHa c S9 = 1 unu 3)

- Mpu HAXKATUM Ha KHOMKY MOKa3bIBaEeT ... , PV 0TXKaTUM KHOMKM -

Set «ypOBEHb BNAXHOCTU (%0 RH]» }
- MNo3BonsaeT 3a4aTe % BAAXHOCTU MPU COBMECTHOM Ha)kaTu C KHOMKON
BBEPX/BHW3

- BocctaHaenueaeTt BByKDBDDI CurHarn.

! Amcnnepl

KHonka BK/1/BbIK/
(I) CeeToavos OFF = MNapoyBnaxHuTens He paboTaet
CeeToavog ON = MapoyBnakHUTeNb roToB K paboTe

CBeToanoa Muraet = naprBl‘la)KHl/lTE/‘lb B pexxmMme 0XXnaaHuaAa

(o)
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nPON3BOACTBO NAPA
Csetoavog, ropvt = MNpov3BoACTBO Napa.

ABAPUMHbIN CUrHAN
CBETU,CI,VID,CI, He roput = HeTt curHana TpeBoru.
CseToavog, ropvt = TpeBora NpUCyTCTBYeT (UK NUKOBLIN YPOBEHb).

i

EAUHULbI USMEPEHUA TEMIMNEPATYPbI
CBeTOAMOA FOpUT = Ha AyCree 0TobpaXKaeTcA TeMnepaTypa B MOMELLeHM C AaT4n-
kom. CBeToavoa MUraeT = Aucnnen otobpaxkaeT 3a4aHHyH0 TemnepaTypy.

3A/IUBKA BO bl

‘t’j CBeToamnoa ropvt = 3anmBKa BOAbI.
i 3A/IUBKA BO bl

Ceetoavnog roput = Cave BoAbl.
CeBetoanosa muraet = TecT cvBa.

B

OTOBPAXXEHME NOTPEB/IAEMOI0 TOKA (A)
Ceetoavioa roput = Jucnneit otobpaxaeT noTpebasemMbii Tok NapoyBAaxHW-
Tenem.

® &6 6 6| o

o
S~

OTOBPAXXEHME % BbIPABOTKU MAPA

Ceetoavoa roput = Aucnneir otobpakaet % BeipaboTky napa cooTBeTCTBY-
HOLLero napoysnaxyuTens (Hanpumep: 418 ES 6-MINI koTopsblit npov3soant
6 kr/4 napa, 50% ykasbliBaeT Ha TeKyLLYH NPOM3BOAUTENLHOCTE 3 Kr/4y)

(3]

OTHOCUTE/NbHASA BNAXHOCTb BO34YXA B NOMELLLEHUN

3Ta VKOHKA 3aropaeTcs BMECTE C UKOHKOM 13 v Ha aucnne nossnseTcs «%oHRy
Ceetoavos roput = oTobpaykaeT 3a4aHHbIM %o OTHOCUTE/TbHON BA@XXHOCTUHD
(U3meHeHne napameTpa KHonkom Set)
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3.2 KOMBUHALIUN KNABULU

N+ EEe

1-1 YPOBEHb NPOrPAMMWPOBAHWUS. Mpy 04HOBPEMEHHOM HAXATWN
kHOMok bonee yem Ha 3 cek. OTKpPbLIBAETCA AOCTYN B MEHHD NEPBOro YpoBHA
nporpaMMupoBaHnA.lNoaTBEPXKAEHME 3BYKOBOW CUrHan.

BbIX0A4 13 NPOrPAMM SlMpu NOBTOPHOM 04HOBPEMEHHOM HaaTtun bo-
nee yem Ha 3 cek. B 1106OM MeHH0 NPOrpaMMUpoBaHUs, COXPaHAT CAeNaH-
Hble HACTpoVKW. MoATBEPXKAEHWE 3BYKOBOW CUrHA/ NPU BbIXOAE U3 MEHHD.

2-W YPOBEHb MPOrPAMMUWPOBAHMUS. Mpu 04HOBPEMEHHOM Ha)XXaTun
kHOMok bonee yem Ha 3 cek. OTKpbIBAETCA AOCTYN B MEHHD BTOPOr0 YPOBHSA
nporpaMMupoBaHnA.lNoaTBEPXKAEHME 3BYKOBOW CUrHaA.

CTATYC NOAAYUN XXNOKOCTHU

(PyHKUMA aKTVBHa, TONLKO ecn s9 = 7 nnan d04 or d05=3). MNpu oaHOB-
pemMeHHOM HaaTun KHonok bonee yem Ha 3 cek., oTobpaxkaeTca TekyLee
coctosHve (EoF = OFF unan Eon = ON) npu HaaTuu eLle Ha 3 cek.- yBenmde-
HVe napameTpa.

AKTUBALUA CYLLUKN

(chyHkuMA akTuBHA, ToNbKO ecnmn s9 = 7 n d04 o dO5=-3) lMNpu oaHOBPEMEH-
HOM HaxaTum bonee Yem Ha 3 Cek. UMKA CyLLIKW aKTUBUPYETCS, Ha AUCnee
nosABUTCA HaANMCb UoN = BK/IHOUEHbI BbITAXHbIE BEHTUIATOPLI. YT0BLI Npep-
BaTb 3TOT LKA HEOBX0,AMMO 0CTaBUTL PEXUME OXKUABHUSA.
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3.3 MHOUKATOP COCTOAHUA MASTER HUM2

Ha 6opty Master HUM2 co cTOpOHbl pa3be-
mMa J1 HaxoagATcs TpM CBETOAMOA3, KOTOpble
no3BoNAOT CNeAunTb 3ad COCTOAHMEM I'Ipl/lﬁD—
pa aaxe bes aucnnes. 3eneHbit nHankaTop P
(MCTOYHMK 3NeKTPoONUTaHMA).

CBeToAuMo ropuT: NOCTOAHHOE NUTaHKe.
CBeToamog MUraeT:............. XXentelh nHAMKaTOp

CBeToavoa ropuT: NpoM3BoACTBO Napa.
CBeToanog, MUraeT: ... KpacHbIl MHAMKATOP
A (Tpesora). MNpu Tpesore muraet kaxasie 0.5
CeK. KO/IMYeCTBO BCMbILLEK PaBHO KoAy OLmbky,
nepez, NOBTOPHbLIM CMFHA/IOM May3a 2 CeKyHAbl.
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3.4 1-U YPOBEHb NPOrPAMMUPOBAHUA

1. MNporpammupoBaHve 1 ypoOBHA MO3BONAET
no/MbL30BaTE/I0 U3MEHATb 2 BaXHbIX Mapa-

MeTpa: AMana3oH NponopuvoHansHocT Bp 1
npoueHT BblpaboTku napa Pr.

no ymon-
nE-
3HAYEHVE BE/IMUMHA | HAHUMIO
PEM. Ans Bcex
moaenei
Pr MpoueHT BbipaboTku napa 20+ 100 % 100 %
Bp /lMana3oH NponopumoHanHOCTY (He ncnonb3yeTca B Bepcun ON/OFF) 1+20% 10 %
3a4aH1e MakCMMa/ibHON BN@XXHOCTY B KaHare. Mpu npeBbILLeHnn
33/1aHHOI0 3HAYeHUA NapoYB/AXXHNUTE b BO3/4yXa BbIK/HOYaETCH
1 BK/IHOY3ETCA OMATL TO/IbKO TOr/Aa, KOr/4a BNaXKHOCThb B KaHarne
stC A3, Kora 25:99 0% 99 %
0onycKaeTca Hke BeuYnHbl StC—r0 c yyueTom BpemeHn 3aaepxkn t1,
B COOTBETCTBUM C /10MMKOK, NPOAVKTOBaHHON curHanom 0-10 B nan
/[1aTUMKOM BNI@XKHOCTW B NMOMELLEHUN
vbhepeHUVan 3a43HNA MaKCUMa/IbHON BN@XXHOCTV B
o Avdpdbepenyy A 1+(StC-20)% | 50%
KaHane.
OTHOCKTCA K AndbchepeHUmanbHbLIM yCTaBkam TemnepaTypbl. 18
" 3HaYEeHW TEMMNEpaTypPbl HKE YCTAaHOB/IEHHOM - 11, aKTUBU3UPYeT 02-10°C 5 eC
NapoyBMaXHWUTe b A0 AOCTUXEHUNA 334aHHO TeMnepaTypsbl (Tak !
Ha3biBaeMblIil ropAumit) (Mcnons3syetcs Tonbko c SS = 7 Bepcuu).
TONbKO
urC 3H3YeHMe K3HANBHOMro A3TUMKA BNAAXKHOCTU. 0-100 % uTeHME

[AvanasoH nponopunoHanbHocTM Bp — 310 An-
anasoH OTHOCWUTENbHOW BAAXXHOCTM  BbBAM3M
yCTaBKK; B 3TOM AManas’oHe napoyBAa)kHUTe b
Bo3ayxa paboTaeT B NponopLMoHansHOM pexxu-
Me. Hanpumep, ec/v AnanasoH NponopLUnoHarib-
HOCTU WMeeT 3HayeHve no ymondaHuro 10%
(-5%..4+5% K ycTaBke) W 33a4aHa B/AXKHOCTb
50%, To npu BAaxHoCTM HWxe 45% napoys-
naxuutens byaet pabotate co 100% npous-
BOAMTE/BHOCTBHY; NpU BA@XKHOCTWU Bbiwe 55%
napoyBnaxHutens He byaeTt npovssoauTb nap.
Mexay 45 n 55% yBnaxHuTens byaet perynu-
poBaTtb NPoM3BOACTBO Napa B MNPOMNOPLMOHA b
HOM pexume.

MpoueHT nponssoacTBa napa Pr — 310 Konnue-
CTBO Napa B MpOLEeHTax 0T MakCMMaslbHOW Npo-
M3BOAUTE/ILHOCTW, KOTOPOE A0/HKeH BblAaBaTh
napoyBna>kHuTe ..

Hanpumep, ecnv octaBuTb ycTaBky Pr paBHOW
100%, mogens ES 6-MINI npousBoguTens-
HOCTbHO 6 kr/u ByaeT BblA@BaTb 6 Kr/4y; ec/u
yMeHbLWNTL ycTasky Pr Ao 50%, napoyBnaHu-
Tensb yaet BelgaBaTe He bonee 3 Kr/u.
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lMepemeHHana Pr o4yeHb nNonesHa B C/yYaax HU3-
KO NPOBOAMMOCTY BOAbl U A1 MAaKCUMA/IbHOro
MCMNONb30BaHNUA LWMHAPA, KOF4a OH Hy)KAaeTcs
B 3ameHe; 3a bonee noapobHoi nHcbopmaumein
obpawanTeck k rnaee 8 «AnarHoCTUKa».
YcTaBka BNaXKHoCTM B kaHane stC — 3To npe-
AeNbHasA BN3XXHOCTb B KaHane.
Ecnv BNaKHOCTb B KaHane MpeBbICUT BENNUMHY,
3agaHHyo stC, nmapoyBNaKHWTE/Nb OCTAHOBUT
Nnpou3BOACTBO Mapa W HAYHeT ero onsTb, Koraa
BNA@XHOCTb OMNYCTUTCA HWXe 3HadeHnusa stC-r0
C y4eTom BpeMEeHV 3a4epxku t1 (nepemeHHas
BTOPOro YPOBHSA).
2. AnA nonyyeHust A0CTyna K NporpaMMUpoBa-
HWHO MEepPBOro YPOBHSA BLINO/HUTE CAeAyHoLne
AencTeusa:

. Ha>xmute oagHoBpemeHHO KHonku BBEPX
(a) 1 BHU3 [(¥v] 1 aepxute nx HaxaTbiMu
HECKO/bKO CEeKyH/ BMNM0Tb A0 MNOSBAEHUA
Ha Aucnaee NepBoi NepeMeHHol Nporpam-
MUPOBaHMS.

e OTnycTuTe kHoNku (A) 1 (v).



* BuibepuTe kHoNKOM (A) nAn KHoMKow (¥) ne-
pPEMEHHYH) AR U3MEHEHUA.

Mocne Beibopa »xenaemow nepemMeHHON MOXHO:

— 0T0bpasnTb ycTaBKy HaXaTWMEeM Ha KHOMKY
YCTAHOBKA;

—  V3MEHUTb YCTaBKY, AEP>Ka HAXKaToW KHOMKY
YCTAHOBKA v Haxumas Ha 04HY 13 KHOMNOK
(a) vnu (v).

* [lo OKOHYaHWWM YCT3HOBKU MapamMeTpoB
Ha BENMYUHBLI KOH(UIypauun A7 BbIXDA3
M3 MEHH HaXMUTe 0AHOBPEMEHHO KHOM-

ku (a] 1 (v) n gepxuTe nx Ha)kaTbiMu He-
CKO/bKO CEKYH/ 40 Tex nop, noka onsatb
He NoABMTCA BenWuuHa, oTobparkaBluasacs
nepe/ BX0/A0M B NporpamMmmupoBaHue (Ha-
npumep, BolpaboTka napa unun notpebnse-
MbIl TOK).

* 3aHeceHue B NaMsATb U3MEHEHW, BHECEH-
HblIX B MEPEMEHHbIE, MPON30MAET aBToOMa-
TUYECKU MPU BbIXOAE N3 MEeHH KOHUrypa-
Luu.

3.5 MPOrPAMMUPOBAHUE 2 YPOBH4A

1. lporpammupoBaHve 2 ypoBHA NO3BOMAET
rnonbL30BaTe/I0 U3MEHATb  A0M0/NHUTE/IbHbIe
napameTpbl NapoyBnaXxHUTens. He pekomeH-
AyeTCcs V3MeHATb 3TV napameTpsl bes ykasa-
HUA CneuunanucTa.

1A nonyyYyeHva A0CTYyNa KO BTOPOMY YPOBHHO
NPOrpamMMMpoOBaHMA 04HOBPEMEHHO HaXMuTe
KHOMKy BBEPX (A), BHU3 (¥] n kHonky C/1IMB
BOAbl n agepxute nx Ha)KaTbiIMU HECKO/1bKO
cekyHa,. Mpy NosiBNEHUM NepBo NepemMeHHon
CMCTEMA aTOMaTUYeCKn NepexoauT B Aexyp-
HbIN PEXUM.

N

* Bbibepute kHOMKoOW (A) MK kHoNKON (w) ne-
PEMEHHYH ANS U3MEHEHUSA.

Mocne Bbibopa kenaemo NnepemMeHHoN MOXXHO:

— 0T0bpasuTb ycTaBKy HaXaTWeM Ha KHOMKY

YCTAHOBKA;

— W3MEHWTb YCTaBKy, AEpXa HaXaTol KHOMKY

YCTAHOBKA v Ha>kUMas Ha 04HY U3 KHOMOK (4]
nnm (v).

* 10 OKOHYaHUW YCTaHOBKY NapaMeTpOoB KOH-
urypauunm A1 BbIX04a U3 MEHHD HRXXMUTE
04HOBPEMEHHO KHOMKK (A) 1 (v] 1 aepxu-
TE UX HaXXaTbIMW HECKO/TbKO CEKYHA, A0 Tex
nop, NMoka OonATb He MOABUTCA BE/MYMHA
BNaXHOCTW B NnomeLleHnn (0,0 4na pexkuma
ON/OFF).

3aHeceHne B MNaMATb BHECEHHbIX W3MeHe-

HWI NpoM3oMAeT aBTOMATUYECKW MpU BbiIXoAe

13 MEeHH KoHdUrypauuu.

Korpa Bbl BXOoAuTe B MNporpamMmMmupoBaHue 2

YPOBHS, NapoyBAa)HWTe/lb BO34yxa aBToOMaTu-

YECKWN NEePEXDANT B AEXKYPHbLIN pexxum. Ans pas-

610KMpOBaHWA KOHTPO//IEPA HAXMWUTE Ha KHOM-

Ky BK/1/BbIK/1 n aexxypHOro pexuma.

no YMON4AHUHO
NEPEM. | 3HAYEHME BE/IMYUHA E: g'm;m“‘" ES ES ES
ES 12-N 24-N 48-N 100-N
50 Bpewms paboTkl cAMBHOrO Hacoca Ans pas- 04+127c 2 3 5 5
baBsnexus.
S1 Yacwkl paboTbl. [ecAaTtkun vac. - - - -
WHTepsan cnvea ans pasbasnexHus.
52 MHTepsan (B muHyTax pabotel, T.e. npo- 1 + 250 mun 15 15 15 15
V3BOACTBA Napa) MexXay CAvBamu Ans
pasbaenenwus.
Bpems 334ep>KK1 NoAauv HanpsKeHus
Ha 3nekTpoAsl nocne ntoboro cavea Yee-
53 MMYEHWE 3TOr0 NapPaMeTPa B HEKOTOPLIX 1:12¢ 2 2 2 5
Cy4asx cnocobHO CHU3UTL HArpy3Ky Ha CeTb
3MEKTPONUTaHUA Npu Bo306HOBNEHWM paboTb!
nocne cAvea.
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S4

MepvoA NpocTos, NOC/e KOTOPOro MPOUCX0AUT
no/HeIN cAvB. MpU NPOCTOe B TEYEHWE A43HHOro
BPEMEHU NMPOUCXOAUT NMO/HOE OMOPOXXHEHWE
unAMHAPa.

0-24u

S5

MUHUMANLHbIN PasHULE MexAay 3N1eKTPOTOKOM
npv 04HOM 3anuvBe BOAbl 1 Npu C/ieAyHLem.

0.2+10A

0.7

S6

MPOLLEHTHOE COOTHOLLIEHWE NEperpy3Ku no ToKy
Npu NyCKe C/IMBHOr0 Hacoca.

1+50%

25

25

20

20

20

S7

Bpemsa neperpysku no ToKy Npu Nycke c/IMBHOO
Hacoca.

0.1+50c

0.5

0.5

0.5

0.5

0.5

S8

MuHUMansHasa P33HOCTb TOKOB MNpu NO/IHOM U
HYaCTUYHOM 33N0/NHEeHUN LnMAnHApa.

58=0 3agaeT NoCcTeneHHoe 3ano/HeHne LUANH-
Apa.

0.0+50A

0.1

0.1

0.3

0.5

0.5

s9

YCTaHOBKa PEXUMOB:

S$9=0 Pexwum BK/1/BbIK/1. (nepembiuka mMexay
Knemmamm 24 u 25)

S$9=1 nponopuUnoHanbHOe perynposaHve oT
BCTPOEHHOro AaTunka 4-20MA.

KoMHaTHBIN AaTunk 4-20MA NoAK/AHYEeH K aHa-
norosomy Bxoay n.1 (knemmel 14-15).

S$9=2 nponopuUnoOHankbHOe perynnposaHve no
BHewHemy curHany 0-108B

CurHan 0-10B noakAH4YeH K aHanoroBoMy BXo4,
n.2 (knemmebl 16-17).

S$9=3 nNponopuU1oOHarbHOe PerynpoBaHme C KOM-
HaTHLIM A3aTYMKOM 4-20MA 1 orpaHuynTenem
BNAXHOCTU B KaHane 4-20mA.

[laTumK KOMHaTHOM TemMnepaTypbl 4-20MA Noako-
YeH K aHanorosomy Bxody n.1 (knemmel 14-15).
OrpannunTens BNnaxkHoctn 4-20 MA noakroYeH
K @HanoroBoMy Bxoay n.4 (knemmel 21-22).
S$9=4 nponopuUnoHanbHoe ynpas/exHve oT
curHana 0-10 B c orpaHuymTeniem BNaXKHOCTU B
KaHane 4-20 mA

CurHan 0-10B noakAH4aeTca K aHanoroBoMy
Bx0A4y n.2 (knemmbl 16-17)

Orpannuntens BnaxkHoctn 4-20 MA noaxroYa-
€TCsA K aHanoroBoMy Bxoay n.4 (Knemmel 21-22).
S$9=5 nponopunoHansHoe ynpasneHve oT AaT-
unka 0-10B

KomHatHbi npeobpasosatens BnaxHoct 0-10B
NOAK/KIYEH K @aHa/I0roBoMy BXoy N.2 (KnemMmel
16-17)

S$9=6 nponopunoHansHoe yrnpasneHue ot
Aatymka 0-10B ¢ orpaHnmuuTenem BNaXHoCT B
KkaHane 0-10 B

KomHaTHbI npeobpasosatens BnaxkHocTv 0-10B
NOAKAKYEH K aHaN0roBoMy BXoAy N.2 (KAemmel
16-17)

OrpannumTe/s BAawHOCTU B kaHane 0-10B noaknko-
YeH K aHanoroBomy BxoAy n.5 (knemmel 22-23).
S9=7 BCTpPOEHHbIVi TEPMOCTAT.

Pexwum paboTel BK/1/BbIK/1 ot TepmocTaTa u
Aatymka TemnepaTypel NTC, N0AKAHYEHHOO K
KaHanorosomy BxoAy n.3 (knemmbl 18-19).
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S9

S59=8 lNponopumnoHanbHoe ynpasneHne Yyepes
RS485 (0-100%)

BHUMAHME: MNP PABOTE B /TOEOM PEXXUME
HEOBEXO04MMO YCTAHOBKUTb MEPEMbIYKY
MEXAY KAEMMAMW 24 N 25

s10

CnuB BoAb!
0 = OTkNHOYeHo
1 = BknroveHo

CA1

KanubpoBka aaTuvka BNaXKHOCTH
(He ncnonesyetca B Bepcun ON/OFF)

-20% + 20 %

0%

0%

0%

0%

0%

CA2

Kanwﬁponka A3TYUKA BNAXKHOCTU B KaHane
(Ucnone3yetcs, koraa 59=3,4,6)

-20% + 20 %

0%

0%

0%

0%

0%

CA3

Koppekuuna 3Hayenna NTC
(Ucnonb3yetcs, koraa S9 = 7)

-10,0+ 10,0 °C

0.0

0.0

0.0

0.0

0.0

t1

3a4epKKa B CEKYH/AaX MOBTOPHOMO BK/HYE-
HUA NapoyBaXXHUTEeNA Bo3ayxa. 3Ta 3a4ep-
XK@ H@4YMHaeTCA C MOMEHTQ, KOr/4a B/1aXXHOCTb B
KaHane noc/ne npesbileHna StC Bo3spawiaeTca
Ha ypoBeHb Hmke StC-r0. Tonkko nocse 3Ton
33/4EePXKKM HAYHETCA HopMankHasa paboTa anna-
paTa. (ucnone3yeTca TonkKo € S9=3,4,6)

0-240c

t2

YcTaHoBKa NPOTAXXEHHOCTY Nepuoaa noaauv
apoMaTUYecKux 3cCeHumin

/[laHHas nepemMeHHas onpeaenseT NPOTHAXEeH-
HOCTb M0/A34M 3CCEHLUI B LUK/E C UHTepBanoM
t3 (aKTUBHO TO/MLKO NPU BKAFOYEHHOM Nodaye
napa v Temnepatype Bbille 70% 0T ycTaHOBAEH-
HOMO 3Ha4YeHWs TOMbKo Npu S9=7).

1-30c

t3

YcTaHoBKa MHTepBana Mexxay nepvuoaamm
noAayamuy 3cceHumn

Mpu t3=0 byaeT ocyLlecTBNATLCA HeNpepkLIBHanA
no/Aaya 3CCeHLUi.

(aKTMBHO TO/NLKO NPU BK/KIYEHHOM NoAaye napa
1 TemnepaType Boiwe 70% 0T yCTaHOBNEHHOro
3HaYeHWs To/bKO Npu S9=7).

0-99 muH

5 MuH

5 MUH

5 MUH

5 MuH

5 MuH
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t4

Taiimep pyYHOro BK/IHOYEHUA BbITAXHBIX
BEHTUNATOPOB.

DYHKUMSA aKTUBUPYETCA BPYYHYHD NPY 0AHOB-
peMEHHOM Ha)aTumn kHonok Beepx+StandBy
(Nepekntouenue) (Tonsko npu S9=7, d04 bkb
d05=-3 1 T0NbKO B peXXUMe oxunaanus. JaHHasa
nepemMeHHan Nno3Bo/AeT 3anporpaMmMMpoBaTh
BK/IHOYEHME BbITSXKHBIX BEHTU/IATOPOB ANA NPO-
CyLIKU NOMELLLEHUA B KOHLE AHA, KOr/4a Napoys-
NAKHUTE/Ib HAXOANTCA B PEXUME 0XKMASHUA.

0-24 vacos
0 = OTkNHoueHo

t5

Bpems akTuBauum ABapuitHOro pexxuma
BepxHero ypoBHs.

Ecnu aBapunHas cutyauus EB npogonxaetca
A0bLUE, YeM 3343H0 B NEPeMeHHON t5 — BKAO-
YaeTcA ABapUIHLIN PeXXM BTOPOro YPOBHA, ABa-
PUitHBIN pexuM BepxHero ypoBHA akTUBMpyeTcA
TaKxKe, ecv ABapuiHbIn pexxum E8 Brkarouancs 3
pasa B TeveHue 12 4acos.

OTKAHUNTE A3HHYHD (YHKLIMKD MOXKHO YCTaHOBUB
t5=0.

0-99 muH
0 = oTKNHOYeHo

15
MUH

15
MUH

15
MUH

15
MUH

15
MUH

In1

Ludposoit Bxog In1

+-10 = aKTUBaLMA APEHAXHOro Hacoca
+-9= 90% 0T HOMWHA/BLHOIO PeXUma
+-8= 80% OT HOMWHA/BLHOIO PeXUMa
+-7= 70% OT HOMWHA/BLHOIO PeXUMa
+-6= 60% OT HOMWHA/NBLHOIO PeXXuma
+-5= 50% OT HOMWHA/NBLHOIO PeXxuma
+-4= 40% 0T HOMWHA/NBLHOIO PeXUMa
+-3= 30% OT HOMWHA/BLHOIO PeXUma
+-2= OTK/HOYEHUE [IPEHAKHOI0 HAcoca
+-1 aBapUHBIN pexu

0= HeakTVBHO

-10+ 10

In2

Uudposoit Bxog In2
Cm. In1

-10+10

10

10

10

In3

Cunoeow Bxog In3
Cm. In1

-10+ 10

do4

Lindposoii Bbixog d04

OTpuuaTenbHble 3HaYeHWs akTMBMPYHOT obpaT-
Hyto paboty pene.

Kpome 3Hauenwit 1, -1, 2, -2 pene 4e3aKTvBupy-
eTcA B pexkume OxunaaHvs.

4 — aKTMBMPYET BK/IHOUEHME LMK/a N0A4a4M apo-
MaTUUYECKUIN 3CCeHUMN

3 - Pe/ie NpUTOYHOMO BEHTUAATOPA (B pexxume
noaauv napa)

2 - pene aKTVBUPYETCS B PEXUME DXXMAaHUA

1 - pene akTUBMPYETCA NPV aBapUHOM pexxvime
0 - pene HeakTUBHO

-1 - pene AeaKTVBUPYETCs NpU aBapuinHoOM
pexxuve

-2- pene AeaKTVBUPYETCS B PEXUME 0XWAaHWUA
-3- pene BbITSXXHOMO BEHTUNATOPA (4eaKTuBmpy-
eTCA B peXkume nogayu napa)
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dos

Lundchposoit Bbixog d05

OTpuuaTenbHbIe 3Ha4YeHWst akTMBKUpYHOT obpaT-
Hyro paboty pene.

Kpome 3Hauenuin 1, -1, 2, -2 pene Ae3akTMBUpY-
etcs B pexxume OxuaaHus.

OTpuuaTensHbIe 3Ha4YeHWss akTMBMPYHIT obpaT-
Hyro paboty pene.

Kpome 3Hauenuin 1, -1, 2, -2 pene Ae3akTMBUpY-
eTcs B pexxume OxuaaHus.

4 — aKTUBMPYET BKHOUYEHUE LKA N0A34u
apoMaTUYeCKWi 3CCEHLMI

3 - Pene npuToYHOro BEHTUNATOPA (B pexxvime
nogauv napa)

2 - pene akTMBMUPYETCA B PEXUME OXUA3HWSA

1 — pene akTMBMPYETCA NpY aBapUINHOM peXMMEe
0 - pene HeakTMBHO

-1 - pene AeaKTMBUPYETCA Npu aBapuMHOM
pexume

-2- pene AeaKTUBUPYETCS B PEXUME OXNA3HUSA
-3- pene BbITSHKHOIO BEHTUNATOPA (4eaKTUBU-
pyeTCs B peXxumMe nogaqv napa)

HSE

Makc1manbHO BO3MOXHOE 3HayeHne

99

99

99

99

99

Ad

CeTeBov aApec AN CBA3U C CUCTEMON Ha-
6ntoaeHua MODBUS-RTU wnn koHdurypaumm
Beaylmin-Begomblin (Master-Slave).

Master (A1)
Ad=0
Slave (A2) Ad=1

MS

YcTaHoBka Tuna paboTsl BeAyLumit-BeA0MbINn
(Master-Slave). 0= 0AVHOYHLIN

1= Slave

2= Master + 1 slave

3= Master + 2 slave

4= Master + 3 slave

5= Master + 4 slave

6= Master + 5 slave

Master (A1)
MS=2
Slave (A2) MS=1

rEL

Bepcus nporpammvHoro obecneuenvs

TONbKO
yTeHune

13

13

13

13
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4.1 KOHOUrypAuunda Cc ogHMM NAPOYBNAXHUTENEM
(KOHOUT'YPALIMA MO YMOJTYAHMUIO)

MapoyBnaHWTenbL BO3/yxa YyCTaHaBNsABaeTcA
KaK 04uHOYHbI (MS=0) 1 pabotaeT aBTOHOMHO
BO BCEX PEXMMAX, 33/1aBaeMbIX NepemMeHHon S9.

Aatunk o

BNaX>XHOCTU *
N

MS=0
Ad=0
0AVHOYHbIN

Ana napoyBnaxHutena ES 100-N no ymonya-
HUHO yCTaHoBAeHa KoHdwrypauusa MASTER/
SLAVE, T.K. B cocTaB gaHHoro npubopa BxoaaT
/ABE 3/EeKTPOHHbIE NAaTkl, KoTopble paboTaroT
KaXXAblll KaK NOM0BYHA 04HOI0 NapoyBaXKHUTe-
na. Ecnv ana kaxaon nnatel 3a4aTb KOHUry-
pauuto SINGLE - napoyBnaxhutens byaet pa-
boTaTtk Kak ABa HE3aBUCUMbIX C HE33BUCUMbIMU
BX04aMu 1 BbIXO43MW.

[AaTtumk
B/N@XXHOCTH

MS=0 @ AaTtunk
Ad=0 B/1@XKHOCTU
o A
Ad=0

0AVHOYHBIN

0ANHOYHBIN

48kr/y +
48kr/y
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o

4.2 KOHOUTNYPALMA BEOYLWUN/BEOAOMbDbIN

(MASTER/SLAVE)

Mpy 3ag4aHvM AaHHON KOHUrypauuuM Ha nna-
Te yrnpaB/ieHVs MapoyBAAXHUTENN (Makcumym
6 wrt.) pabortaroT Kak o0auH, Npov3BoAs Nap
B COOTBETCTBMM C 3anpocoM OT MapoyB/a<-
HUTENs CKOHWUrypupoBaHHOro kak MASTER.
YBnaxhutens MASTER Takke onpegensa-
eT nepuoabl CAvBa BOAbl ANA  AEKOHLUEeH-
TpauuMm ©n nepuvodbl  TectupoBanua. bnaro-
Aapsa dyHkuum  FIFO - obecneuyvBaetcs
nooyepeaHblin cvB (He OAHOBPEMEHHO), 4TO
rapaHTupyeT becnepeboiHyro nogady napa.
CoeavHenus mexay Master u Slave:
YBNa>kHUTeNb CKOHMUIypUPOBaHHbIN Kak Master
(Beaywnit), coeAUHABRTCA C APYrYMW MapoyB-
naxxHutensmu Slave (BegombiMn] 4yepes no-
cnepgosaTensHoe coeaunHeHne RS-485 mexay
KoHTponnepamu MasterHUM2.

MakcumanbHaa AnHa coeauHeHVA He onpese-

NSAeTCA, HO 3aBUCUT OT KadecTBa Kabensa n oTHo-
weHna curHan/nomexa. OpUeHTMPOBOYHO OHa
paBHa 500 meTpam.

CoeauHnTensHeln kabenb moxxeT bbITb He 3kpa-
HMPOBAHHbLIM, EC/M  PacCToOsiHWE COCTaBAfAeT
HECKO/IbKO METPOB B MOMELLEHUW, MarioLyMm-
HOM B 3/1eKTPUYECKOM CMbicne. [ns paccTo-
AHMM oT 15 Ao 100 MeTpoB MOXXHO MCMO/Mb30-
BaTb 00bIYHYHD 3KPaHMPOBaHHYHD BUTYHI napy,
a Ana coeaviHeHuin ceeie 100 M pekomeHAay-
eTcs ncnonb3oBaTtb kabens Tnna BELDEN 8762.
YcTponcTBa creayeT COEAWHATH Moc/enoBa-
TenbHo, n3beraa KoHUrypauum 3se3aon.
3kpaH ncnonb3yemoro kabens gomkeH bbiTb co-
eAVHEH C 04HON CTOPOHbLI C 3emnen. U3beranTte
pasMeLLeHnsa NMHUM NoC/1en0BaTe/IbHOro Ccoe-
AvHeHus RS-485 B Tex e kaHanax unu tpybax,
rAae npoxoanT kabenun anekTponuTanus.

SLAVE-2 SLAVE-1 MASTER
100-MASTER 100-MASTER 100-MASTER
RS-485 RS-485 RS-485
A B A B 32 31
32 31 32 31 17 18

/\
7\

H/\ //\\H (]/ /

mogenu ES 3-M-MINI, ES 6-MINI, ES 12-N, ES 24-N, ES 48-N

Appecauun Master/slave:

YcraHoBka napameTpoB MS n Ad ycTPOMCTB B 3TOWN KOH(WIypaLun HEM3MEHHa 1 NOAYVHAEBTCA Ce-

AYyHOLWnM npasuiam.

MapameTpbl KoHdMrypauum ycTpoictea Master:

Ad = 0
MS=

Aapec ycTpoicTsa ynpasnenusa Master
YcTponcTBom ynpasnenusa Master + slave

YcTpoicTtBom ynpaenenus Master + slavel + slave2

YcTpoinctBom ynpaenenusa Master + slavel1 + slave2+ slave3+ slave4
YcTponcTtBom ynpasnenusa Master + slavel + slave2+ slave3+ slave4+ slave5

2
3
4 YcTponcTtBom ynpasnenua Master + slavel + slave2+ slave3
5
6
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MapameTpsl KoHdMrypaumm ycrponctea slave1:
Ad = 1 (Ad Master +1])
MS= 1 slave

MapameTpsbl KoHdUrypaumm ycTponctea slave2:
Ad = 2 (Ad Master +2]
MS= 1 slave

MapameTpsbl KoHdMrypaumm ycrponctea slave3:
Ad = 3 (Ad Master +3]
MS= 1 slave

MapameTpsl KoHdMrypauum ycrponctea slave4:
Ad = 4 (Ad Master +4)
MS= 1 slave

MapameTpbl KOHUrypauum ycrpoictea slave5s:

Ad = 5 (Ad Master +5]
MS= 1 slave
AaTumk
B/IAXKHOCTW
MS=1 MS=1 MS=1 MS=1 MS=1 MS=6
Ad=5 Ad=4 Ad=3 Ad=2 Ad=1 Ad=0

SLAVE-5 SLAVE-4 SLAVE-3 SLAVE-2 SLAVE-1 MASTER

RS-485
moaenv ES 3-M-MINI, ES 6-MINI, ES 12-N, ES 24-N, ES 48-N

Humidity
sensor
SLAVE-4 + SLAVE-2 + MASTER +
SLAVE-5 SLAVE-3 SLAVE-1

RS-485

mMoaens ES 100-N
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Onucanue npuHumna pabotb:

YCTponcTBO, CKOH(UIryprpoBaHHoe Kak Master,

nocTofHHo coobuaeTtcs c ycTponcteamu Slave,

coeanHeHHbIMU nocpeactsom RS-485, Hanpas-

NAA AaHHbIE 0 KONMYeCTBe rnapa, KOTOPoe A0/MK-

HO umu BeipabaTeiBaTheA (0-100%), n ynpaBnas

nprvopuTeTamMu B 4acTu cAvea Ans pasbasnenHun

VNN TECTOB.

Pe>kum paboTel coBOKYNHOCTM ycTponcTs Master/

Slave ycTaHaBAMBaeTCHA TO/bKO Ha yCTPOUCTBE

Master nocpeactsom nepemeHHon S9. To e

OTHOCWUTCA K MPUCOEAVHEHUHD AaTUMKOB BAAX-

HOCTW B NOMELLEHUN U KaHane, BHELLHeMY CUr-

Hany 0-10 B, ynpasnenunto ON-OFF n yctaHoBke

TpebyeMbIX 3HAYEHWI BN3XKHOCTU.

MNepemerHana Pr, 3aaarowan npoueHT BoipaboT-

K1 napa 0T MakCMmMyma, HanpoTus, YyCTaHas-

NVB3ETCA Ha KaXKAO0M OTAEe/IbHOM YCTPONCTBE.

OTcyTCTBME aKTMBaLWK (pa3oMKHYTbl KneMMmbl 1

n 2 Ha nnate 100Master) npuBoAuT K cneay-

Houemy:

e Ecnu 3TO0 npoucxoAuT Ha ycTponctee
Master, ocTaHaB/nMBaeTCA CamMo yCTPOWUCT-
BO Master n BCe npucoegWHEeHHbIe yCTPom-
cTBa Slave (Murarowas Hagnucs OFF).

* Ecnv3To npoucxoauT Ha ycTpoicTee Slave,
OCTaHaBNMBAETCA TO/bLKO 3TO YyCTPOWCTBO
Slave (Murarowas Hagnuce OFF).

BknroyeHune aexypHOro pexuma nocpeacrsom
CreuvarnsHON KHOMKU MPUBOAWT K C/e AyHoLLemy:

* Ecnv 370 npoucxoAuT Ha  ycTponcTee
Master, To napoyBsnaxHuTenL nepexoauTt
B AEXXYPHbIN PEXUM (MUraroLL M CBETOAN-
0/, Ha KHOMKEe AeYyPHOro pexuma) n ycra-
HaB/IMBaET Ha HO/b 3aMpoc Ha BbipaboTky
napa npucoeAunHeHHbIX ycTponcTe Slave.

e ECnv 3To NpoMCX0ANT Ha ycTponcTee Slave,
OCTaHaBNMBAETCA TO/IbKO 3TO YCTPOWCTBO
Slave, nepexoas B AeXYPHbLIN pexum (Mu-
raroL M CBETOAMOA H3 KHOMKE AEXKYPHOI0
pexuma).

Ecnu ycTporictBo Master He HaxoAWT yCTPoUCT-

Bo Slave, yepes 15 cek. noaBnsAeTcA coobuweHne

06 aBapuv coeauHerusa (E7). 3ToT aBapuiiHbIN

curHan He bnokupyeT HopmanbHyro pabory.

Onpoc ycTpoicTB Slave npogomkaeTcs, U ecnu

CBA3b BOCCTaHaBnuBaeTcs, owwvbka cbpackiBa-

eTcA aBTOMaTUYECKW.

Ecnun yctpoicTso Slave B TedeHne 15 cek. He oT-

BEYaeT Ha 3anpoc ycTpoictea Master, coeamn-
HEHME CUYMTaEeTCA MPEepPBaHHbIM, YTO MPUBOAUT
K npekpalleHno BeipaboTkn napa 3a cyet pas-
MbIKaHUA Lenu 371eKTPoA0B W K CUrHann3vpo-
BaHuo 06 owwnbke coeanHeHua (E8). B cnyuvae
BOCCTaHOBNEHUA coeauHeHusa owwmnbka cbpackl-
BaeTCs aBTOMaTUYeCKW, M CUCTEMa NPoA0/MKaeT
HOpMarnibHOe hyHKLMOHMPOBaHME.

Ha napoyBnakHUTensx, CKOH(UIyprpoBaHHbIX
kak Slave (mS=1), nepemeHHan S9 He yunuTbl-
BaeTcs, BblpaboTka napa B HUX npoucxoauT
B NMPOMNOPLIMOHANILHOM PEXVME B COOTBETCTBUM
c wHdopmauven, nepegasaemoi no RS485
c ycTponcTea Master.

YnpaBneHve npuoputeTamu cnea

ans pa3basnenus v TecTos:

MNpuopuTeTebl cAvea AnA pasbasnenuns n ana an-
arHOCTUYECKUX TECTOB YNpaB/ATCA C/eayro-
wmm obpasom.

YctponctBa Slave npu onpoce 0TMNPaBAsHoT,
npu HeobxoaMMOCTY, 3aNpockl CAVBaA Ha yCTPOW-
cTBo Master, koTopoe ynpasnseTr umu B COOT-
BETCTBMK C npoueaypon FIFO (nepsein npuwien
— nepBbIn ywen).

YcTtponctBo  Master oxugaet 3 MUHyTbI
nepeg nogaver CrAeAyHLLEro  paspeLueHust
YCTPOWCTBY, OXWA3HOLWEMY B COOTBETCTBUM

c npuoputetom FIFO; 3T0 No3BoNsieT yCcTPOWCT-
BY, OCYLLLECTB/IAOLLEMY C/IMB, Ha4YaTb BbIpaboTKy
napa.

YcTponcTBo Slave, 3anpalumnBatoLLLEee C/IMB, OXKU-
£@eT pa3spelueHus C ycTponcTea Master B Teue-
HUe 45 MWHYT, N0 OKOHYaHWWN KOTOPbIX C/NB Bbl-
nonHaeTcs B nrobom cnyvae.
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5.1 MEPBOE BKJ/TIOMEHUE

1.

MNpoeepbTe, 4TobbI yCTaHoBKa napameTpoB
no ymon4yanuo Bblina coBmectuma c noAa-
BaEMbIM CUIFHANOM; ec/IM OHU HEe COBMECTU-
Mbl, NEPes, NoAaqvYen HanpsXXeHusa NpaBuIbHO
YCTaHOBUTE MNEPEeMbIYKM, KaK OMMCaHo B rnaBse
«MOHTaX».

Mepes noAadven HanpsXXeHUA Ha NapoyBAaXx-
HWTE b BO3/4yXa NPOBEpbLTE NPaBU/ILHOCTL CO-
eAuHeHus a3 v TMNa cUrHana (4aTyuvk BNax-
HOCTW, HOPMa/IbHO Pa30MKHYThIN KOHTAKT WUn
curtan 0-10 B); npoBepbTe KOPPEKTHOCTb
noaknrovenvs Tpyb Boabl 0T BogonpoBoAHOM
CeTtu, CvMBa NULLHEN BOAbl U NoAaquu napa.

/\ BHUMAHMUE!

Ecnv nvHma nogauv BoAbl OT BOAOMNPOBOAHON
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cetu bbina BbiNnonHeHa w3 Tpyb, KoTopble Mo-
ryT COAEpXKaTb MAC/sHbIE OCTaTKW WU WHbIE
BewecTsa, obpasyrowime neHy, Heobxoaumo
NPOMbITb €€, C/IMBas BOAY B TEYEHUE HECKO/Tb-
KMUX MUHYT.

YbeauTteck B 0TCYTCTBUM yTEUEK BOAbl BHYTPY
NapoyBAaXKHUTENA BO34yXa.

MopaavTe Ha MapoyBMaXKHUTE/b BO34yXa Hamps-
SKEHVIE.

MapoBnaxHUTelb BO3AyXa BbLINO/HUT C/IUB
BO/bl B TEYEHWE HECKO/IbKO CEKYH/, BKHUMB
L0NrniA 3BYKOBOW CUMHaAN.

Tenepe MNapoyBAaHUTE/Nb BO3A4yXa Haxo-
ANTCA B AEXYPHOM PEXUME; AN BK/IHOUEHUS
HaXXMu- Te KHonky BK/1/BbIK/1 n gexypHoro
pexkuma. Ha moaensx, CKoHUrypupoBaHHbIX
B MNPOMNOPLUNOHA/IBHOM pexume 4-20 MA,
yBNaHUTelb 0T0BpasnT BennuMHy BNAXKHO-
CTW, M3MEPeHHyH AaTtumkom. Ha mogensx,
CKOHPUrypupoBaHHbix B pexxumax ON/OFF un
MPOMOPLUMOHA/IBHOM 0-10 B, napoyBnax-

HUTenb 0Tobpasut notpebnsemslit Tok.

7. Ana koppekTHoW paboTbl nMapoyBnaXHWUTE b

BO34yXa HY)A2eTcs B akTusauuv undposo-
ro Bxoaa 1 C NacCUBHLIM KOHTAKTOM (K/Aem-
Mbl 24 1 25 Ha nnate MWKPOMpoLeccopa
MasterHUMZ2), He3aBucumo OT BbibpaHHo-
ro pexwvma pabotel. Ec/v 3TOro He caenats,
avcnnen byaet yepeaosath Hagnvck OFF c
0BbIYHBIMKU A@HHBLIMU.

5.2 BbIPABOTKA MNAPA

1. 3agante Tpebyemyro BNa)KHOCTb, HaXaB Ha

kHonky YCTAHOBKA. B moagensx c MPOMOP-
LIMOHA/bHBIM pexumom 4-20 MA yBenu-
yvBaWTe BeNMYMHY kHonkoi BBEPX (ecnm 3a-
AaHHasi Be/MuMHa MpeBbILLaeT M3MepeHHYH
£AaTumKoM, HauvnHaeTtcs Bblpabotka napa). B
moaensax ON/OFF wnu c NMPOMNOPUNOHA/b-
HbIM pexxumom 0-10 B nogaiite curHan.

2. [aiTe uinuMHAPY HaNoMHUTBECA A0 HaYana Ku-

NeHnsa BoAbl, ONOPOXHUTE LUNHAP NOHOCTHHD
kHonkon C/TMB BPYUHYH) A8 BKAHOYEHUA Ha-
COoCa v NoBTOpUTE 3TV Npoueaypbl 1-2 pasa.

3. Tenepb NapoysBNaHUTe/Nb BO34yXa roTOB K

pabote n byaet dryHKUMOHMPOBaTE B aBTOMa-
TUYECKOM pPEXMME.
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6.1 AMATHOCTUKA

MapoyBnaxHuTenb BO34yXa MPU HEWUCNPaBHO-
CTAX NpeaynpexkaaeT onepaTopa nocpeAcTBOM
KO/0B aBapuiHbIX CUrHAN0B, BU3yasibHOW 1 3BY-
KOBOW CUrHANM3aunm.
Mpu aBapuM Ha Aucn/ee MOosBAAETCA MUKTO-
rpamMmMa, aKTMBUPyA Ppene aBapuun, BK/AHOYaAeT-
CA BHYTPeHHuit 3ymmep v otobpaxkaeTca oguH
13 KOA0B aBapuu.
Ha)xaB Ha KHOMKY OTK/HOYEHUsI aBaPUNHOIO CUr-
Hasna, MOXXHO OTK/IHO4YUTb EHyTpEHHVIIZ 3ymMmmep
1 3anpeTuTb oTobpaxeHve koaa asapuw. Mocne-
AVHOLLIEE HAX3TUe KHOMKM BOCCT3HOBUT 3BYKO-
BYH) CWrHanv3aumo u oTobpaxenve koaa (ans
Cepbe3HbIX aBapuii 3BYKOBOW CUrHAMA HE OTK/IH-
yaetca). EcTb TpU TMNa curHanos TpeBoOru B 3a-
B/UCUMOCTU OT X CEPLE3HOCTW:
* ABTOMatumyeckun cbpoc (aBapuiHbIn cur-
Han aBTomaTtudecku cbpaceiBaeTcs Npu uc-
ye3sHoBeHun npobnemsi).

*  PyuHol cbpoc c knaBuatypsl (curHan Tpe-
BOrn aBToMaTuyecku cbpaceiBaeTcs).
* PyyHon cbpoc nyTem oTkAkO4YeHWA nna-
Tbl (Cepbe3Has Tpesora 3BYKOBOW CWUrHan
He OTK/NHY3eTCs).
Bes aucnnes, MoXHO onpeaennTe TUN CUrHANW-
3auumn NyTem noAcyeTa BCrbILIeK KPacHoro ceBe-
ToamMoaa Ha nnate Master (Hanpumep, E3 310
3 KOPOTKME BCMbILLKWUX U 04Ha A/VHHAA naysa.
CurHanusauma EO curHanusvpyeTtca MnoCTOAH-
HbIM KpackiM CBETOANOA0M Ha Master).
Ana cbpoca Ttpesorn 6es asBTomaTuueckoro
cbpoca Ha aucnnee unv ero O0TCYTCTBURA, OTK/IHO-
ynTe 3M1eKTPoHWKY. Mo ymonyanuo BeiBoa C4
(3axwumbl 7 1 8] ycTaHaBMBaeTCA B KayecTBe
CMIHa/bLHOro pene (BTOpas NepeMeHHan ypoBHA
c4=1)

KOoA4 OMUCAHUE YCTPAHEHUE CbBPOC
M MpoBepuTe aKTUBALMHO Knemm 24 n 25
MUrarowmmn 3Hak aBTOMaTu-
OFF OTcyTCcTBME aKTMBaL MW, Ha nnaTe MuMKponpoueccopa -
MasterHUM2
B3BeLleHHble YyacTuubl DEpaBDBaHHbIE mMacnamu
l MaKcUManbHbI YyPOBEHb BOAbI BHYTPU LU- WM KNPaMV, NPUCYTCTBYIOLUNE Ha Mk
&= AuHapa yP! A TP L noAaun MoryT Bbi3BaTk (HOPMUPOBAHWUE MEHbI,
pa. KOTOPasA aKTMBMPYeT AaTunk. Heobxoavmo
EU,CLa BHYTPY Un/vRApa ,CLDETNV”'/]B MaKCMmart- MONHOCTLH NPOMbITL LWANHAP HECKO/1bKO pa3
HOr0 YpPOBHA 1 NOTPEBAAEMbI TOK HAaX0AUTCS B ¢ nomo 6
b0 pyyHoro cbpoca cpasy e nocne
pabouem ananasore (> 0,5). Sanvsa
muraer, koa 3BYKOBARA CUrHANM3aUNA OTCYTCTBYET. MpoBoavMOCTbL BoAb! Beiwe 1300 mkC/cm aBTOMaTU-
ULIJVIGKI/I He oTOo- Ecnu B Hauane Npou3BOACTBEHHOIO UMKNA MOKET NPUBECTY K ¢]D|:|MIA|3DBBHVIH] NeHb! Aﬂﬂ ueckui
Bpaxaerca nap BHyTpu BannoHa AOCTUrHET ypoBHA A3TUMKa CTDAHERNS HEOBXOAMMO VBEMMUEHNE qaé_rm_bl
MBKCMMyM,HTDﬁbI nonbITaThbCA YCTPaHUTL yerp: A y
. CAVBOB AR AEKOHLEHTPALMUK,yCTaHOBMB Napa-
Ha/MumMe neHbl 3aMyCTUTCA 3HTUNEHHBIN LIMKA METP 52 Ha MeHbLUEE SHaUEHMAE
W BbIXO/, Napa Ha4ynHaeTca CHDEB.MECI‘II/I no-npex- yEE,CLIATECb B DTCyTCTBVlVl BOAI NOA «abenem
HEMY [0CTUraeTcst MaKCUMarbHbIN YPOBEHL NOC/e o o
Kpyrnoi Tpybel, B BEPXHE 4aCTW LMAMHAPa.
AHTUNEHHOro UWKAN3g, BbIXOA N3apa NpoA0/MHKaeTca., EC
N OHa HpIACyTCTEyET, 3TO MOXET C034aTb
NOXKHbBIE CUrHaNbI. TLLETE/IbHO BLICYLUNTE BCE.
l MOCTOAHHBIN MaKCMMankbHbIN YPOBEHb BOAbI
g BHYTPU LUMUH, a.
Ma{cﬂm:anblﬁAp 0BEHb BOAbI B UMAMHApe Bonee YeTparenua oMby aHanoruHL pasge-
yp p Ny «MaKcUMaribHbIi ypoBEeHb BObl BHYTPU py4HOW
0A4HOro 4yaca noc/ne aHTUNeHHoro yukna. 370T
Kog, owmbku He UMAnHApa».
curHan BnokvpyeT Npovn3BoACTBO Napa (Haxatue
oTtobpaxaerca .
Silence knro4 oTKAKOYAET oLwnbky).
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CUYMTAETCA HEBLINO/IHEeHHbIM, Ec/n 5 TecToB
Bb1/11 HEBBINO/HEHbI — aKTUBUPYETCS PEXUM
owwbkm E1 v BepaboTka napa npekpatua-
ercs.

En Her coeguHeHUusa nNnaHenu ynpaaneuun n I'Ipmaepmb NpaBu/IbHOCTbL COEAUHEHUA ME)K,CLy ABYyMA aBTDM?TVI-
KOHTponnepa. nnatamu. Heckuin
YCTaHoBKa NepemMeHHom n 7 S9. E 6
EO nporpaMmHoro obecnedenus S9 poBEpUTL YCTaHOBKY nepemexHon S9. Ecin npobnema asTOMaTh-
HEe YCTPaHeHa, 3aMeHNTe AaTuuK, Heckuin
HEKUPPEKTHB.
MposepbTe NPaBW/ILHOCTL YCTAHOBKM LU/IMHAPA B Napo-
YBNAXHUTE b,
Wcnonb3ys amnepmeTp, NpoBepbTe NpaBu/IbHOCTbL Mo~
KNroYeHus as.
MNpoBepbTe CTeNeHb U3HOCa 31EeKTPOA0B
MpoBepbTe ABNABTCA /M NPOBOANMOCTL BOAbI BbilLe MU-
HVIMaI'IbHD’,Cl,DnyCTVIMDIh ANA A3HHOIo TMNa UMNMHAPOB.
/NA HOPMaNbHbIN LUAMHAPOB NPOBOAVMOCTL A0/Ha bbiTh
MaKcuManbHbI yPOBEHbL BOAbI B LUAVH- Bbille 250pS/cm. ANA UMANHAPOB HA3KOM NPOBOAUMOCTY
Ape / NMpobneme! YTeHus Toka. - Bblwe 125pS/cm.
Boaa BHYTPpM UMMHAPA AOCTUI/1a MaKCU- MonpobyiiTe ymeHbWNTE % Naponpovn3BoAUTeIbHOCTH,
Ma/ibHOr0 YPOBHA 1 NOTPebNAEMbI TOK Ha- | U3MEHAA nepeMeHHyH Pr, 4Tobbl ymeHbLunTL pabounin
XOAWUTCA HUKE MUHUMaNkLHoro nopora 0,5 A. | yposeHb BoAbI B LWAMHAPE.
E1 CoyeTaHne MakcMMa/bHOro ypoBHSA BOAbI CyCneHAvpoBaHHbLIE YaCTWLLbl MACe/ U CMa30K B /IMHWAN py4HON
B COYETaAHUWN C HU3KMM TOKOM BbIAB/AET noaayv sBoAabl MOryT npmBesTn K DEpa3DBaHVIHJ MNeHsbl,
3HOMa MK, KOTOPOW HE A0/MKHO BbiTh B KOTOPas NPUBOAUT K CUFHANM33LIMM O NOBbILLIEHHOM
HOPMa bHOM (DYHKLMOHUPOBAHWUK, 3TOT YpOBHE BOAbI.
cvrvan bnokupyet NnpousBoACTBO Napa 40 3anonHUTe UWAUHAP BOAO U CNIEUTE EE HECKO/BLKO pa3
ero ycTpaHenvs (HaxaTwve Silence). NO/HOCTHLHO.
Mpu 3nexkTponpoBoaHocTy cebiwe 1300 pS/cm MoxeT
DEPa3UBb|BaTbCH neHa. Ysennubte l~IaCTDTy cnvBa Ans
CHWKEHWA KOHLIEHTPaLWW CONeN, U3MEHAA 3HaUeHWs
napameTtpa S2.
MpoBepbTe HET A1 BOAbI N0, NOBEPXHOCTLHO TPYBKK AnA
kabens B BEPXHEN YacTU unAMHApPa. MNpy HaAuuM Tam
BO/1bl — OH3 MOXET NPOHUKaTL B TPybKy 1 co3aaBaTh
I'IO)KHI:IIZ CUrHan o0 NpeBbIleHnn ypUBHH BOAbI.
Owwbka ApeHaxHOro Hacoca
Ecnu npu paboTatolem ApeHaxkHoM Hacoce
661 33hKCMPOBaH MAKCUMa/IbHBIN YPOBEHL
E1 Boabl B bake (04uH pas 3a 10 vacos) nnu .
N TECTMPOBaHWE MO TOKY HE Y/3eTCA B TeyeHue | MCnonb3yiTe Wwarv NpeAnpuHATLIE ANA PysHO#
< | 10 M1HYT — TeCTMPOBaHWe NpekpaLLaeTcs u Owwnbkum E1 onucaHHble BoiLLe.
MUraroLwmin
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MpoBeprTL COCTOAHME KaHaNbHOro

HencnpaBHOCTb KaHaNLHOrO AaTYMKa . aBTOMaTU-
E2 AaTunka BnaxkHocTu(nepemenHoi S9) Ecnm npobnema He M
BNAXHOCTU Yeckui
YCTPAHEHA, 3aMEHUTE AaTUUK,
HeT BoAbl NpoA0/MKNTENbHOE BpeMs
MposepuTs, 4Tobbl NMMHMA Noaaun Boabl paboTana.
52>=10 v natpybok AnA nogauv BoAs!
MpoBepuTs, 4T0bbI HE MMENOCL yTeuek BoAbl U3-3a NoBpe-
0CTaeTCA aKTUBHLIM NPOAO/MKUTENNbHOE BpeMsA M
E3 »waeHus Tpyb. pyyHOM
(6onee MUHYTLI) — aKTUBU3NPYETCA PEXUM
owmbku E3 MpoBeputs, 4T0bbLI 3NEKTPOKNANAH 3a/MBa BOAb! He Bbin
NoBPeX/1eH UMM 0TCORAUHEH.,
Ecnn S2<10 - owwubka E3 cHumaetca pexA A
ABTOMaTUUYECKWIA TECT YNPaB/IEHUA CIAMBOM
o oo MpoBeputs, 4T0bbLI CAVMB MAK AHO LUMAMHAPA He Bbinn 3aco-
npepeaH (NpeABapuTe/bHbIN aBapuitHBIA
peHbl U Hacoc He Bkl noBpexaeH nan oTcoeAMHeH.
curuan). - aBTOMaTU-
E5 ABapUIHLIN CUrHaN aBToMaTtuueckn cbpaceiBaeTca npu “
YCTPaHWTb NpUUMHY Nepes cieayroLmm yeckui
M cneayroLLEM TECTUPOBaHUN yNPaB/AEHWA CAAMBOM WK NPpU
TeCcTOM, KOTOPbIV BLINO/HARTCA Kaxable 10
BbIK/HOYEHUN NAaPOYBNKHUTE A,
yacos paboTkl 31eKTPOAOB.
ABTOMATUYECKMUIA TECT YNpaBneHvs
C/MBOM NpepBaH Bo BTOPOIA pas. Mposeputs, 4T0bbLI CAMB MAK AHO LUMAMHAPAE He Bbinn 3aco-
MapoyBNSKHATE/Ib BXOANT B COCTOSHWE PeHbl 1 Hacoc He bein nospexaeH unn
E6 0XKnAaHnA Bo n3bexxaHne NoBpexAeHus 0TCORAUHEH. pyyHOW
yCTpOVcTBa. ABapUNHBIN CUrHAN aBTOMaTuyeckn cbpackiBaeTca Npu
BbIKMHOUNTE YBN@YKHUTE b, YCTPaHUTEL BbIK/IFOYEHUN NapoyBNAXHUTE S,
MPULUHY 1 BK/IKOYWTB B0 3aHOBO.
YcTpoicTeo Master He Haxoaut .
o MNpoBepuTsL CoeANHEHUA MeXAy yCTponcTeamu Master
ycTpoiicTea Slave.
n Slave. aBTOMaTU-
E7 3Ta aBapuA He 0CTaHaB/MBaeT M
MpoBepute NapameTpsbl BTOPOro ypoBHA MS u Ad, 3aaaro- | ueckuit

HOPManbHyH paGDTya nocne BOCCTaHOB/EHUA
CBA3W, CUrHan aBTomaTuyeckn cbpaceiBaetca.

wue KoHurypauuo Master-Slave,
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E8

ABapuiiHbIN CUrHan ¢ uMpPoBOro BXxoaa
(xak npaBuno, TepmoctaT besonacHocTu).
370T cUrHan BK/1HO4aeTcH, ec/im 04UH 13 U,I/Id:l’
POBbIX BXOA0B M0/y4aeT CUrHan Tpesorv B
TeueHne bonee yem 5 cek.

OH BnokvpyeT BeipaboTky Napa v akTuBMpyeT
3BYKOBOW CUIHAN (MOXHO OTK/IHOUNTB).
CurHan TpeBorv aBTomMaTuyecku cbpackiBaet-
Cs Npy yCTPaHeHnn oLmbku,

MpoBepbTe curHan Tpesoru
(O6bI4HO 3aWUTHBIN TEPMOCTAT).

aBTOMaTU-
yeckuin

E9

ABapuiiHbIi curHan c umdposoro Bxoaa(
Kak npasuno TepmocTaT 6esonacHocTu).
BosHukaert, ecnv curHan EB pabotaet

bonee 5 cek. nnu ecnu B TedeHun 12 vacoe
Npo130LLN0 3 aBapuitHbIX cuTyauumn E8.

OH BnokvpyeT BeipaboTky napa, 4tobel usbe-
»KaTb NOBPEXAEHWA YCTPOICTBA

1 He MoxeT beiTe oTkAHoueH.AnA cbpoca
CUrHANU3aLMK, NaPOYBNAKHUTE b [0/MKEH
SblTb BbIK/THOYEH.

lpoBsepbTe curHan Tpesoru (Kak Npaeuno, TepMocTar
6esonacHocTn).

pyyYHOM

Hanuuve BoAbl B HKHEN 4acTu napoysna -
HUTE/NA N0 NPUYMHE HEeMNO/13AKM v nocie
TEXGBCI'Iy)KIABaHMﬂ, npueejlluero K yteuke
3HEprvv Ha 3eM/1H0 YCTPOUCTBA.

MpueecTv annapat B 6e3onacHoe coCToAHVE, BbINOMHAR
YKa3aHuA rnaesl 7,2,

TulaTeIbHO BbICYLLUNTEL BCE BAAXHBIE HACTU U BK/HOUUTL
33HOBO annapar.

nE[JCIyB/'IE)KHVITE/'Ib npou3BoANT Mano napa.

0aHa u3 das moxeT BbiTe npepsaHa. NposepbTe paboty
BCEX (hyHKLNIA.

YBeauTech, 4TO HET HUKAKMX NPenAaTCTBUM

B NapopacnpeenuTene, Bbi3BaHHbLIX HaKOM/IeHeM
B04bl.TPybbI HE A0MKHBI CO343BaTL

noByLLKKM (M. rnasy 8).
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7.1 TEXOBCNYXUNBAHUE

Ana rapaHtuposaHusa besonacHon paboTl, kKop-
PEeKTHOro yHKUVOHUPOBAHWA W OMTUMa/IbHOM
NpoVM3BOAUTENBLHOCTU MapPOYBMAXHUTENEN He-

0bxoaMMo  BbINOMHATL perynapHbie onepauumn
TEXDGC/'I_y)KVIBaHVIH B COOTBETCTBUM C NMpuBeAEeH-
HbIMW HWXKE yKa3aHuAaMU.

7.2 OBLUME HOPMbDI U NMPABUJIA

TEXHUKUN BE3OINMACHOCTHU

/roboe Texobcny>kmBaHne A0MXKHO BbINOAHATLCS
WCK/IHOUNTE/IBHO OMbITHBIM U KBaNUMUMpoBaH-
HbIM MEepCoHanoM, 0CBEeAOM/EHHbIM O Heobxo-
AuMbIX Mepax be3sonacHocTw.

Mepes Hayanom nroboit onepaumn Texobenyxm-
BaHWA BbINO/IHUTE CNeAyHoLLVE onepauuu:

1. Ecrm annapat He paboTaeTt no npuuuHe aBa-
PVMHOrO CUrHana, 3sanuwnTte Koz owmbky,

oTobpaxkaemelt Ha gucnnee.

3aKpoiTe OTCEYHOM KAANaH MIMHWM NoA34v BOAbI.

MepeBeaAnTe NapoyBAAXHUTE b B AEXYPHbIN
PEXXMM, H2XKaB Ha COOTBETCTBYHILLYYH) KHOMKY,
1 MO/IHOCTLH CNENTE BOAY, COAEPXKALLYHOCS B

LWAMHAPE, HAXKaB Ha KHOMKY PYYHOro C/vBa
Ha koHTponnepe NANO (cwm. rnasy 3].

4. OTcoeAvHWTE YCTPOWCTBO OT 3/1EKTPOCeTH,
Pa30MKHYB BbIK/IHOYATE/Ib 3/1EKTPONUTaHUA ©
3abnokupoBsas ero B nonoxexun BbIK/1.

5. MogoxkAanTe, NoKa LUAMHAP 1 NapoyBAaXHW-
Tenb He OXN3AATCA, UV UCMONb3YNTe 3aLLnT-
Hble NepyaTKu.

6. KaAblh 3nemMeHT annapaTa B c/ly4Yae ero ge-
hekTa A0MmKeH BbITb 3aMEHEH NCKNHUYNTE/Tb-
HO OPUIMHANBHBIMKU 3aNYaCcTAMM.

7.3 UHTEPBAIJ1bl TEXOBC/TY)XXUBAHUA

Hwke npuBoaATca onepauumn texobcnyxmsanus,
noAnexalune BbINONHEHWUH, U UX PeKoOMeHaye-
Mas yacToTa.

Mockonbky M3HOC 31eKkTpoAoB u obpa3oBaHue
HaKUMM 1 TBEPAbIX 0CaAKOB BHYTPU LMAUHAPA
MEHSIHOTCA B 3@aBUMCMMOCTU OT Tuna BoAbl (Aaxke
C 04MHaKoBOW MPOBOAUMOCTLHI), MOXeT BbiTb
HeobxoAVMOo N3MEHATL AaHHbIE UHTEPBAbI.
BbifnBUTb HeobxogumocTe B 0bcnyxwuBaHum
MOXXHO, KOHTPO/IMPYS KOMMYECTBO 0C3AKOB BHY-

TpU umnuHapa; beictpoe obpasosaHve Hakunu
1 ocagkos TpebyeT yBenmueHus yactoTsl Texob-
CNY>XXMBAHWA U/ NU3MEHEHWUI NaPaMeTpoB C/n-
Ba AnA pasbasnenus.

[.ns ymeHbLleHnst obpasoBaHna 0caAKoB Ha AHe
LMAVHAPA PEeKOMEeHAYEeTCs YBe/MYMTb YacToTy
cnuBoB AN pa3baBneHns, yMeHbLUAs BENYUHY
nepemMeHHon S2. HeoCcTaTKkoM 3TOM Mepbl AB/A-
eTcs yBennyerve notpebnexnsa Boabl n 3nexkTpo-
3HEeprum.

ONEPALUU NPU OBCNY)XUBAHUN

YACTOTA

”pDEEpMTb OTCYTCTBME yTEeYeK BOAbl BHYTPU NapoyBaXXHUTENA BO34YyXa.

Mocne 1 yaca paboTel

HDDBEFMTI:: HaAEXXHOCTb 3/1EKTPUYECKUX CDE,CLVIHEHVI;I.

Mocne 4 Hepens paboTsl

Mpu HeobxoAMMOCTY 3aMEHNUTE LIMAMHAP.

rlpOBEpVITb H3 OTCYTCTBME yTEeYeK BOAbl BHYTPWU NAapoyB/aXXHUTE/1A BO34yXa.
rlpOBEpVITb COCTOAHWE UWMNVMHAPS, YA3NNTb UMEeHILWLMEeCA HaKunb 1 0CaAKU BHYTPU.

ExxemecauHo nnm kaxkaslie 500
yacos paboTbl
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MpoBepuTb U3HOC 3/1EKTPOAOB LUW/AMHAPA W 0TCYTCTBME AedhOpMaLIWA AN NOYEPHEHWI
MX NOBEPXHOCTH;
3aMEHUTb UWMHAP B C/1y4ae U3HOCa U 04eBUAHbIX AEE‘IJEKTUB.

Kaxxable Tpu mecaua unm ka-
»able 1000 yacos paboTbl

3ameHnTb LuAMHAP.
MpoBepuTL HAAEXXHOCTL 3MEKTPUYECKUX COBAUHEHNI N COCTOSHWE MOAK/HYEHUN BOAbI
v napa.

ExxeroaHo nnu kaxkasle 2500
yacos pabotbl

MpoBepuTL OTCYTCTBUE YyTEYEK BOAbI BHYTPY NapOyBNAXKHUTENA BO3AyXa.
MpoBepuTL COCTOAHUE LM/MHAPA, NPOBEPUTL M3HOC 3/1EKTPOAOB, YA3/UTEL HAKUMb
1 0CaAKU BHYTPU LMAWHAPA, EC/IN OHU UMEHDTCS, M NPpY HE0BX0AMMOCTY 3aMEHUTL
UMAMHAP.

Mpu oTobpaxxeHun aBapuiHoro
curHana E1

MNpoBepuTL OTCYTCTBME yTeUYeK BOAbl BHYTPU NapoyB/a)HUTENA BO34yXa.
MNposepwuTb, 4TODLI 3NEKTPOKNANaH 3a/1MBa BOAkl He bkl 0TCORAUHEH UM NOBPEX/AEeH,
npu HeobxoAMMOCTU 3aMEeHUTL KnanaH.

Mpwn oTobpakeHun aBapuitHoro
curHana E3

npDBEpMTb, uT0bbI CAMBHOM Hacoc He bbin 0TCcoegunHeH nan NoBpeXXAeH, 1 npu Heobxo-
ANMOCTV 38MEHUTb HAaCcoC.
Yaanute 3aCcopbl Ha AHE unAnHApa n B prGax CnBa, ec/i OHN UMEHOTCA.

Mpu oTobpakeHun aBapuitHOro
curHana ES van E6
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7.4 BSAMEHA UNWTTUHAPA

M3Hoc 3M1eKTpo4oB UMAMHAPa 3aBUCUT OT Npo-
A0/MDKNTE/IbHOCTU paﬁOThI annapaTta n 0T BO3-

MOXHOCTV yAansaTe Hakune, obpasyrowlyrocs
BHYTPY LMAVHAPA.
MapoyBnaxHuTenn cHabxeHbl 3nekTpogamu

13 Hep>kaBeroLLeln cTanun Ana Hambonbluero cpo-
ka cnyxbbl. B T0 e Bpema cpok cny»xbbl cunbHO
33aBUCUT OT KaYecTBa BoAb! (YPOBHA NPOBOAVMMO-
CTW 1 )KECTKOCTU] 1 0T PeXxumMa, B KoTopom pabo-
TaeT NapoyB/MaXHUTe b BO34yXa.

Koraa 3nekTpoabl W3HAWIMBAKOTCH, YPOBEHb
BOAbl NOAHUMAETCA Bbile 0bblyHOro, oTyero
HEeCKO/NbKO pa3 NoABAAETCA aBapUNHbLIN CUrHaN
MaKCMManibHoro ypoBHA E1. 3To cny»uT ykasa-
HVeM Ha HeobxoaAnMMOCTb 3aMeHuTb UUAMHAP,
npe/ABapuTeslbHO MPOBEPUB, YTO aBapUNHBbIV
CUrHan He BbI3BaH APYrMU HEUCnpaBHOCTSA-
MU (cm. rnaBy 6 «/AuarHocTukay») MeHanTe uu-
NVHAP, KaK yKa3aHo ganee:

[ /\ BHUMAHMUE! ]

Hukoraa He 3ameHANTe uMNuHAP
Ha ropAYemM annapaTe u C BOA0N BHYTPU
Hero. nepey, BbINo/IHEHUEM ONepauun
MO/MHOCTLIO C/IEATE BOAY U3 LUAUHAPA
KHOMKOW cnuBa Bpy4Hyto! 0basaTtensHo
npuaep>xvBanTecb BCEX NpeAnucaHui,
YKa3aHHbIX B rnase 7.2

1. OTKpOMTE MApOyBNAXHWTENb, CHAB nNepea-
HHOHO MaHe/b KOPMyCa, KakK yKa3aHo B rna.e
2.2.

2. OTuenute nepeaHHo NPYXXWHY KPen/ieHns ot
BepxHero 1aHua napa v CABUHLTE e BHU3
(puc. 27,28 n 29)

mogenu ES 3-M-MINI, ES 6-MINI, ES 12-N, ES 24-N, ES 48-N

puc. 27

puc. 28

moaens ES 100-N

puc. 27

puc. 28
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3. OTuenuTe 3a4HHOHD MPYXWHY Kpennenwa oT 5. OTCoeAVHUTE pasbeM 3/1eKTPUYECKOro coe-
BepxHero naHua napa 1 CABUHLTE ee BHU3 AVHEeHWsA oT umnnHapa (puc. 32).
(puc. 30).

Mogenn ES 3-M-MINI, ES 6-MINI, ES 12-N, moaemm ES 12-N, ES 24-N, ES 48-N

ES 24-N, ES 48-N

moaens ES 100-N moaens ES 100-N
puc. 30 puc. 32

4. MNogHvMUTE BEPXHUI hnaHew, Napa, oTcoeaun-
HWB ero oT unavHapa (puc. 31).

6. OTaenute UWMAMHAP OT HWXKHEro 1aHua,
nogHumas ero Beepx (puc. 33, 33a) v BbiHbTE
ero u3 yBnaxxHutens (puc. 34, 34a).

moaenu ES 3-M-MINI, ES 6-MINI, ES 12-N,
ES 24-N, ES 48-N

Ll

moaenn ES 3-M-MINI, ES 6-MINI, ES 12-N,
ES 24-N, ES 48-N

puc. 33 pvc. 34

moaens ES 100-N
puc. 31
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moaens ES 100-N
puc. 33a puc. 34a

BcTaBbTe HOBbIN UWAMHAP, MNOBTOPAA yKa-
3aHHble onepauun B 0b6patHOM NOpsAKeE;
nposepbTe, 4TObbLI HOBBIN LMAMHAP umen 2
KO/bLEBbLIE MNPOKNAAKM U YTOBbI OHWM BbiNn
NpaBu/bLHO yCTaHoBAeHbl. Mpu Heobxoaumo-
CTW H3HEeCWTe Ha KO/NbLEBbIE MPOKNAAKU U
Ha hNaHUbl CMasKy, NOCTaBAAEMyH C Mapo-
yBnaxxHutenem, Ana obneryeHvss MoHTaxa.
(puc. 35 e 36).

X

puc. 35

8. BbinonHuTe 2-3 nNoAHbIE MPOMbIBKU LUANH-

APa Cpa3y >e nocsie ero 3aMmeHbl C NoMOLLbHD
KHOMKW py4YyHOro c/avBea.

9. TlpoBepbTe OTCYTCTBME yTeyek BOAbl BHYTPU

YBNAXHUTENS BO34yXa Yepe3 oAMH 4Yac ero
paboTbl Nocne 3ameHbl LUAMHAPA.

B cnyuyae 3ameHbl UMAMHAPA NpU OTCYTCTBUM
3NeKTPO3Heprun cnenTe BoAy W3 UWAVHAPA, OT-
COeAVHMB HanvBHyro Tpyby OT CoOTBETCTBYHO-
Lero anekTpokianaHa (puc. 37).
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7.5 HUCTKA ULMNJTMHOPOB

Koraa Hanuume Hakunm n 0caaKos BHYTpU Un-
NVHAPA yMEeHbLUaeT TOK MeXA4y 3/71eKTpogamu
U1 0C/N0XHAET C/IMB BOAbI, TpEEyETCH onepa-

LUMA YNCTKU umnnHapa.

/\ BHUMAHUE!

Hukoraa He BbIHMMANTe UMNUHAP

U3 ropAYero annapatTaumc BOADﬁ BHYTpM

Hero. nepej BbINO/IHEHUEM ONepauuin
MOMHOCTbIO CENTe BOAY U3 LUNMHApa
KHOMKOW C/IMBa BpPY4HYHO!
0ba3aTennHO NpuAEpXX1UBanTecb BCEX
npeAnucaHuit, yKasaHHbIX B rnase 7.2
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BbiHbTE LUMAMHAP U3 NApoyBNAXHUTENS, CNe-
Aysawaram oT 1 40 6, onucanHeim B riase 7.4.

Mcnonb3ys 0TBEPCTUE B BEPXHEN 4acTu Lyn-
NVMHAPA, NOYNCTUTE U YA3/IUTE HaKWMNb 1 0Caa-
KW, CKOMWBLLUWECA Ha 3/1eKTPoAax W Apyrux
4acTax MexaHuveckum cnocobom, ncnonb3ys
NAaCcTMAaCcCoBLIN LWNATe/b U NPOTOYHYHO BOAY
nnu 20%-1 pacTBop YKCYCHOW KUCAOTbI (puUc.
38). NpousseaunTe Ty Xe onepauuio Ha oTBep-
CTUAX HWKHero unbTpa (puc. 39). Bo Bpems
OoMnepauui YNCTKU CT3panTecb He MoBpeauTb

M He nouapanaTtb COeAMHSEMbIE 3/IEMEHTbI,
obecneunBaroLLMe repMETUYHOCTb, Takne Kak
rHE3/40 KO/bLEBOro yr/OTHEHUA UKW OTBEp-
cTvA dhnaHues. Bo Bpems onepawmin YNCTKK He
MOUUTE I/IBKTPUYECKMI PA3bEM WU KO/bLO-
aepxartens kabenen UM-CA-01 (puc. 40).

MpouncTnTe 1M NpoBepbTe LEenbHOCTb ABYX
KO/bLEBLIX YN/IOTHEHUIA, 3aMEHMB UX NMPU He-
obxogumocTy, 1 npoBepbTE MPaBW/ILHOCTH
MX PacronoXeHust B ABYX NpesHa3HaYeHHbIX
ANS HUX THe3aax. BcTaebTe umMnvHAp, NoBTo-
pviB onepauuu no yaanenvto B obpatHom no-
psiAKe, U yA0CTOBEPbTECH B €ro NpaBW/bHON
yCTaHOBKe. Mcnonb3yinte cMasky, noctaernse-
MyH C yBAakHWUTenem, A8 obneryenvs one-
paLMii No yCTAHOBKE LUWNHAPA Ha MEecTOo.

4. BbINonHWTE 2-3 NO/HbIE NPOMbLIBKU LUAVHAPA

Cpa3y >e nocne ero YCTaHOBKM, BbINO/HUB
c/mB KHonkon «C/1INB BPYYHYHD».

Mocne ycTaHOBKM UMAVMHAPA Ha MEecTo Mpo-
BEPbLTE OTCYTCTBME YTEYEK BOAbI BHYTPU Na-
POYBN@XHUTENA BO3/4yXa Yepes 04MH Yac ero
paboThl.

puc. 38

puc. 39

puc. 40
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8.1 OBLLUME CBEAEHUN4A

[ 0CTvXeHWe NpaBu/bHOIO NapopacnpeaeneHns
n Tpebyemoro ypoBHsA BraxHocTv B Nrobom no-
MELLLEHMN CBS33HO C 2 OCHOBHbIMW (DaKTopamu:
KO/IMYecTBOM Mapa, NMOCTynarolMM B rnoMeLle-
HVE, 1 ero pacnpeaeneHnem.

Ecnu nap noctynaeT B NoMeLLeHne HepaBHoOMep-
HO, CO343aH0TCA 30HbI C YDE3MEPHON BNAXHOCTLH
M 30Hbl C HE40CTAaTOYHON BAIAXKHOCTLHD. 3TO MO-

>KET NPUBECTU K BbINaAEHNH KOHAEHCATa U Hey-
CcTOMuYMBOCTM npouecca BeipaboTtku napa.

PEKDMEH,CI,yETCH noAaaBaTh Nap C NOMOLWbLHO na-
popacnpeaenuTend NoOMecTMB ero B KaHa/l BEH-
TMnAaunMm nnn nepesg BeHTU/IATOPHbIM bnokom,
ec/nv nogadya napa npov3BoAMTCA HEe B BEHTKa-
Han, a HenocpeACTBEHHO B NoMeLLLeHune.

8.2 NPUMEP NAPOPACINPEAOEJIEHNA B BO34YXOBOE

Mapopacnpegenutens A0/HKEH Pa3MeLLaTbCs
rnonepek NoToKa Bo34yxa B KaHarne.

Ana nosblleHna 3geKTMBHOCTM pacnpese-
NeHns napopacnpeaennTens A0/MKEH NepeKpbl-
BaTb KaK MOX>XHO 60/1I:LIJyHJ LUMPVHY NMOTOKAa BO3-
ayxa (puc. 41).

Mpu MoHTaXke napopacnpegenutenein cobnro-
AanTe NpaBuna, NPUBEAEHHBIE HIKE.

Pacnono)xeHue B KaHane

* Napopacnpeaenutenu Heobxoawmo ycTaHas-
IMBATb KaK MOXHO B/1Ke K NapoyBAaXHUTENH
B03,4yxa, 4T0bbl MUHUMU3MPOBATL NOTEPU Napa
B pe3y/IbTaTe KOHAEHCAUMH.

* MpeanoytuTensHo pasMeLLaTs napopacnpese-
AVTENV B KaHa/e Ha CTOPOHE HarHeTaHus.

* YCTaHaB/MBanTe napopacnpesenvteny ropu-
30HTanbHO, 4Tobbl o0becneunTs ONTUMaNbHLIN
CTOK KOHAEHCaTa.

* B HanpaBneHun ABWKEHUA BO34yXa Nepeg, na-
popacnpesenutenem/napopacnpeaenutenamm
paccTofHue A0 APYrux BCTPOEHHBLIX 3/1EMEH-
TOB A0/1KHO COCTaBAATb He meHee 0,3 M B Ka-
KA0M Cny4ae.

ADﬂyCTVIMDE AaBneHuwe

* MoBLILLEHHOE A3B/EHWE B KaHane A0/MKHO COo-
cTaBnAaTb He bonee 1200 Ma.

+ PaspexeHwne co CTOPOHbI BCACbIBAHUA HE 07K~
HO npesbIWwaTk -500 Ma.

OTBOA BOALI

puc. 41

B npeaenax y4actka yB/1aXXHeHUA B BEHTUNA-
UMOHHOM KaHane HEDGXD,CI,VIMD npeaycmMmoTpeTb
0TBOA4 BOAbI.

PekomeHaauumu no npoknagke

MpvBEAEHHBLIE HWKE peKoMeHAauuu npeanona-
raroT paBHOMEPHLIN BO3AYLLHLIA NOTOK B KaHarne.
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"OpV30HTa/bHbIM MOHTaXX Napopacnpeaenutenen

CranaapTHOe pacnosioxxeHne
napopacnpegenutenei:

Kee 3
o] L1
Hanpasnexue o A
roTOKa BO34yxa 'n' 4 L2
_>
4_ v
Lo L3
A
o o] A
Lo X L4min

PacnonoxeHne napopacnpegenuTenein Ha pas-
HOM paccToAHUM MO BbICOTE KaHana obecneynBsa-
eT paBHOMEpHOe pacrnpeserneHve napa B KaHa-
ne. Mo BO3MOXXHOCTU UCMO/b3YNTe BCH BLICOTY
KaHana!

MuHMManeHsie PpaccTOAHUA AN npeao-
TBpaweHuna obpa3soBaHua koHaeHcarTa:

Lmin = 210 MM: paccTosiHue mMexxay ABYyMA CO-
ceAHVMM NapopacnpeaenutensaMmm

L4min = 120 mMm: paccTtoaHue Mexay HUXKHUM
napopacnpeaenntesieMm 1 AHOM KaHana

L5min = 120 mMMm: paccTtofHue mexay BepxXHUM
napopacnpeaenutenem 1 BEPXOM KaHana

i L5min

Hanpasnexue
roToKa BO34yxa

—
4_

Lmin

L4min
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PacnonoxeHvie napopacnpeaenutenen
B KaHanax ocobon hopmbr:

1) Nnockuit kaHan

Mapopacnpegenutenu pacnonararoTca no /u-
HVUM NoToka Bo3Ayxa C DokoBbIM CmelLeHuem,
ec/M HeBO3MOXHO cobnrocTn ykasaHHoe 3Haue-
Hve Lmin (cm. Bbiwe).

=)
IS
1o
=]
Y o~
Hanpasnenue o
+ I
MOTOKa BO34yXxa <t
D
F&l
-4
2] O4eHb NNOCKUIA KaHan
Ecnn napopacnpegenutesb pacnonoxeH

noA yknoHom B 30-45° oTHOCUTENBHO BO3AYyLLU-
HOrO MOTOKA, MUHUMA/IbHOE PACcCTOAHUE MOXHO
YMEHbLWNTE Ha 70 MMm.

(LS H1 (Mmm) H2 (Mmm)
napopacnpegenurens
30° 45°
DN25 182 168 225
DN40 193 179 230
)
=
HanpaBneHwe% 'v—
roToKa BO34yxa =
— =




3) Y3kuiA BbICOKUI KaHan

Mapopacnpeaenuteni 0AVHaKoBOW A/IMHBLI pac-
nonararoTCcA ApYyr HaA APYroM, eCc/iM BO3MOX-
HO - c bokoBbIM CMeLeHnem.

4) KBaapaTHbIi KaHarn

Mapopacnpeaenutenn 0AVHaKoBOW A/VMHbLI pac-
nonararoTcA Co CMeLLeHnem no Beicote n boko-
BbIM CMELLLEHNEM.

5) NNOCKUA 1 0YeHb LUMPOKKI KaHan

Mapopacnpeaenuten pacnonararoTcs Hanpo-
TMB APYr APYra, ec/v OHW KOPOYe LUMPWHbLI Ka-
Hana.

8.3 NMPUMEP NAPOPACMNPEAOENEHNA B NMOMELLEHUA

Mapopacnpegenutens A0/XeH Ppa3MeLLaTbcs
nepes BEHTUNATOPHLIM bnokom nepneHauky-
NAPHO MOTOKY BO3AyXa. [NA noBbiLUeHWs 3d-
heKTUBHOCTWM  pacrnpeJesnieHVa  napopacnpe-
AenuTenb AO/MKEH MepekpbiBaTbh KakK MOXHO
bonbLiyro WWpUHY NnoToka Bo3ayxa (puc. 42).

puc. 42
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8.4 BblBOP NMAPOPACIPEOENTUTENYA

Koz, OGLUASA A/TMHA NAPOOGPA3VHOLAA A/IMHA | AMAMETP, MM
7ERLAN25X200 300 mm 200 mm 25
7ERLAN25X250 350 mm 250 MM 25
7ERLAN25X350 450 MM 350 mm 25
7ERLAN25X500 600 MM 500 MM 25
7ERLAN25X650 750 mm 650 Mm 25
7ERLAN25X800 3900 mm 800 mm 25
7ERLAN25X1000 1100 mm 1000 mm 25
7ERLAN25X1050 1150 mm 1050 mm 25
7ERLAN25X1100 1200 mm 1100 mm 25
7ERLAN40X200 300 mm 200 mm 40
7ERLAN40X250 350 mm 250 mm 40
7ERLAN40X350 450 Mmm 350 mm 40
7ERLAN40X500 600 mm 500 mm 40
7ERLAN40X650 750 mm 650 Mm 40
7ERLAN40X800 900 Mm 800 Mm 40
7ERLAN40X1000 1100 mm 1000 mm 40
7ERLAN40X2000 2100 mm 2000 mm 40
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8.

1.

5 BO3BPAT KOHAEHCATA

BHyTpv napopacnpesenutens, He3aBMCUMO OT
ero koHgurypauuw, obpasyetca onpegeneH-
HOE KO/IMYeCTBO KOHAEHCaTa. 3T0 KOHAeHCaT
AO0/MKeH y,qan;m:cn, ‘-ITOGI:I He npenATcTBO-
BaTb NOTOKY Napa. Ec/v napopacnpeaenvTens
yCTaHaBI‘IVIEaETCH BblLLE I'Ia[JOyB/'Ia)KHI/ITEI'IFl n
naposas Tpacca He umeeT cudoHoobpasHbix
n3rnbos, ycTpoMCTBO BO3BPaTa KOHAEHCAT3
MOXET He yCTaHaB/MBaTbCA (Hanpumep, puC.
43).

2. Ecnn napopacnpegennTe/lb ycTaHaB/IMBAETCA

BbILLE MapOoyBNaXHWUTe s U NapoBas Tpacca
nmeeT cucpoHoobpasHele n3rnbel (Hanpumep,
puc. 44), HeobxoAMMO yCTaHOBWTL YCTPOMCT-
BO BO3BpaTa KOHAEHCATa. 3TO CNeuuarbHbln
LIA@HI, NPUCOEAUHAEMbIA K COOTBETCTBYHO-
wemy natpybky Ha uMAMHAPE, KOTOPLIM BO3-
BpallaeT KOHAEeHCaT MpPAMO B LUWAWHAP na-
poyBnaxkHutensa (puc. 45) unn cAvMBaeT ero B
ApeHax. Bo3BpaT KoHAeHcaTa npov3BoAnTCA
no cneyunansHomy wnaHry UMITUBODN1O,
npucoeauHaemMomy K natpybky avamerpom
10 MM, Ha wnaHre Bo3BpaTa KOHAEHCATa
Heobxoaumo BbINOAHUTL CUOH — MOAHBIN
0bopoT MUHMMaNbHBIM AvameTpom 200 MMm.
CucboH gomkeH BbITb HamonHeH BOAOK Npu
yCTaHOoBKe. 3T0 NpeAoTBPaTWT BbIXOA Napa u3
LLA@Hra BO3BPaTa KOHAEeHcaTa (puc. 44).

R ———

puc. 44

puc. 45

|___E= |
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ToBap cooTBeTcTBYeT TpeboBaHuam:
- TP TC010/2011 «O besonacHocT\ mMalvH 1 obopyaoBaHusA»
- TP TC 020/2011 «3NeKTPOMarHMTHass COBMECTUMOCTb TEXHUYECKUX CPeaCTBy.

,ﬂ,EKl’IapEILIMH 0 cooTBeTcTBUM obHoBANRETCA perynapHo.

WUmnopTep:

000 «Komnanusa BNC».

Poccua, 119180, MockBsa, yn. b. Monsaxka, 4. 2, cTp. 2, NOM./KOMH. 1/8.
Ten.: +7 (495) 150-50-05. E-mail: climate@breez.ru

N3rotoBurtens:

ERACO SOGUTMA DIS TICARET LIMITED SIRKETI

Typuwms, IKITELLI 0SB MAH. GIYIM SANATKARLARI 1A BLOK SK. NO:1 A BLOK IC
KAPI NO: 408 BASAKSEHIR/ ISTANBUL

8.7 YTUIIN3ALUMNA

Mo okoHuaHun cpoka cnykbel arperat cneay-
eT yTuAn3nposaTtb. MoapobHyro WHopMaLmM
no yTuAvMsauuu arperata Bbl MOXETe Mony4nTb
y NpeACcTaBuUTE/IA MECTHOIO OPraHa BAacTu.
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FAPAHTUUHDIE OBA3ATEJ/IbCTBA

Moaenb

CepuiiHbIA HOMEp

AaTta npogaxu

CeegeHun o npoaasue:

HaseaHue u aapec, TenecdoH
npoAaroLein opraHusaumm

MecTo neyatu

Moanuceb nokynarvens

[I'ID.CI,TBEP)K,D,EHJ nony4yeHve ncnpaBHOro nsaenud, € yc10BUAMU rapaHTum
O3HaKOM/1eH U CUFI'IBCEH]
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FAPAHTUMHDIE OBA3ATE/IbCTBA

YBakaembi Mokynartens!

Bnarogapvm Bac 3a To, 4TO Bbl 0TAanM npeanodteHve obopyaoBaHut.
Bbl caenanv npaBu/bHBIM BLIDOP B N0/Mb3y KAYECTBEHHOW TEXHUKW,

I'Ipocvuvl BAC BHMMATE/IbHO N3YYUTb YC/10BUA TapPaHTUM U MHCTPYKLIMHD MO 3KC-
nayataunun.

[aHHbIA AOKYMEHT HE OrpaHNYMBaET ONpeae/néHHble 3aKOHOM npasa Moky-
I'IaTEI'IEl‘;I, HO AO0MOMHAET N YTOYHAET OroBOPEHHbIE 3aKOHOM MO/10XXeHUA.

1. VI3noyeHHbIe B A4@HHOM rapaHTUAHOM Ta/10HE YC/10BUS U NMPaBUAa ABMSAHOT-
cA A0bpoBoNbHBIMM 0AHOCTOPOHHMMK 0bf3aTenscTBamu Mpon3BoauTens
nepeg Nokynatenem v pery/mpyroT NopsaAoK UX B3aUMOOTHOLLEHWIA B CBSA-
31 C NpeAoCcTaBNAeMoln rapaHTUen KauyecTsa;

Cpok rapaHTun Ha obopyaoBaHue cocTaenfeT 12 MecAueB co AHA Npoaa-

»XW. FapaHTuiHble 0bA3aTenLCTBa pacnpoOCTPaHAHOTCA TO/ILKO HA BUAbLI MO-

NOMOK, BbI3BaHHbIE A0Ka3aHHbIM 3aBoAckumM bpakom npomnssoauTens. Bce

0OCTa/lbHbIE BUAbI MO/IOMOK A0/KHbl YCTPAHATLCA CUIamMu 1 3@ CHET Moky-

naTtens.

apaHTus Ha 3aenue AenNCcTBYET TO/bKO B C/ly4ae NpaBu/IbHOMO 3aMo/He-

HuA NpoaasLoM CeayrHLWMX AaHHbIX:

3.7 HAUMEeHoBaHWe Mo4enu;

3.2 cepuiiHOro HoMepa;

3.3 AaTbl NPOAAXMY;

3.4 neyatn UpmMbI-NpoAaBLa, NoANUCK NPeACcTaBuTeNns UpMbI-NPoaaBLa;

MpousBoauTens octaenseT 33 cobon npaBo Ha 0TKas B rapaHTuiHOM obcny-
YXMBaHUN B C/Ty4ae He NpeaoCcTaB/NeHns YKa3aHHbIX A0KYMEHTOB, UAn ecriv
nHcopmMaums B HUX by aeT HenonHom, Hepasbopuvson.

4. B cnyyae nonomku 060pyA0BaHMA B TEYEHWE FrapaHTUIAHONO Neproaa Heob-
xoa1MmMo 0bpallaTe B @BTOPY30BaHHLIA CEPBUCHLIN LLIEHTP UM K NPoAaBLy
obopyaoBaHus.

5. lNapaHTua Ha obopyaoBaHve aencteyeT npu cobnroaeHun cneayrolwmx yc-
N0BUWI 3KCNAYyaTaLum:

5.7 ncnonb3oBaHWA U34EMUs B CTPONOM COOTBETCTBUM C MHCTPYKLMEN MO 3KC-
nayatauum;

5.2 cobnroaenuvna npaesun n TpeboBanHna besonacHocTy;

6. MapaHTVA He pacnpoCcTpaHAeTCca Ha:

6.1 Ha cocTaBnArowme YyacT 0bopyA0BaHWA , N0ABEPXKEHHbBIE ECTECTBEHHOMY
M3HOCY B MPOLLECCE HOPMaribHOM 3KCnyaTaumn obopyaoBaHus;

6.2 Ha pacxoaHble MaTepuansl M COCTaBAAHLLME YacTu obopyaoBaHus, Bbl-
X0A4 W3 CTPOSA W/WUAW NM/IAHOBAsA 3aMEHa KOTOPbIX B FApaHTUNHLIA Nepuos
obycnoBnexa camon HeobxoAUMOCTLEHO Mx MpYMeHeHWs. K HAM OTHOCATCS:
OMNbTPLI Pas/IMYHbIE, NaMMbl U NAMIMOYKM Pa3/IMYHbIE, NPeAOXpPaHUTenu,
AeTanu oT4enku n Kopnyca.

7. OTBETCTBEHHOCTL Npon3BoanTens 3a HedocTaTkn B obopyaoBaHun 1 ero
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FAPAHTUUHDIE OBA3ATEJ/IbCTBA

rapaHTuiHble 0bA3aTensLCTBa NPEKPALLLAHITCA B C/lydae No/soMKY (0TKasa B
paboTe, Bbixoaa 13 cTpos)obopyaoBaHWA, NpoM3oLLeALLNX BCAEACTBUE:
7.1 MospexkaeHus (Mo/IHOF0 MW YacTUYHOI0 Pas’pyLLEeHUs], NPUBEAEHUA B HE-
roHOCTb, KOPPO3MK, MHOIO OU3NYECKOro, XMMUYEeCKOoro BO34eNCTBUS, BMe-

LaTenbLCTBO TPeTbux nuy) obopyaosaHus Mokynatenem;

7.2 MNoepexaeHua obopyaoBaHua B pe3ynbtaTte Bo34encTBusa obcToaTenscT-
Ba HE NMpeoao/IMMOM CW/bl, K KOTOPbLIM B TOM 4XC/e, OTHOCUTCA: 3aTonne-
HWe, HAaBOAHEHWe, BO3ropaHue, noXap, NOPaKeHNe MONHWEN, NPoYne Bbl-
COKOTEeMMepaTypHblE BO3AENCTBUA ECTECTBEHHOMO MPOUCXOXAEHUS, UHbIE
3KCTPEMaribHbIE MPUPOAHLIE ABMEHWUA WM CTUxuiHble beacTsus, aBapuw,
KaTacTpobl M Apyrve aHoManuM TEXHOFEHHOro XapakTepa, boesbie nnm
BOEHHbIE AENCTBUA U NpouMe obcToATeNbCTBa Ype3BLIYanHOr0 XapakTepa.

7.3 Hecobnrogeruve Mokynatenem TpeboBaHuin No ero akcnayaTauumy;

7.4 BpemeHHoe npekpaLleHve (0TK/IHYeHe) Ha MecTe ycTaHoBKu obopyao-
BaHWA 371eKTpo nutanus, bes nogaun kotoporo obopyaoBaHve He MOXeT
OYHKLMOHMPOBATL.
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