Lago Basic 0101/1001

Moaynb koTna / perynartop

CMecuTens MHCprKLI,I/IFI MO MOHTaXy u

oOCnyXMBaHuo

Moxanyucrta, co6nogante npaBuna no
TexXHMKe 6e30nacHOCTU U BHUMATENBLHO
npo4YnTanTe PpyKoBOACTBO Nnepes nyCcKom
cuctembl B pabory.



TpeboBaHua 6e3onacHoOCTH

OcHoBHas nHdopmaumsi

TpeboeaHusi 6e3onacHocmu

lMpaBuna noakn4YeHUA HanpsXKeHus

Mpocum O6paTVITb BH/MaHWE Ha yCIioBUA NOAKITHOYEeHUA
HanpshKeHWs!, yCTaHOBIEHHbIE MECTHOW OpraHu3aumnen
QHGKTpOCHaG)KeHVIH M npaBuna TexXHUKu ©6esonacHocTu.
Bawa cuctema oTonneHns MoXXeT MOHTMPOBAaTLCS U
06CJ'IY)KVIBaTbCF| TONbKO KBaNMMuUNpPOBaHHbIMU 1
YNOJTHOMOY€HHbIMK cneunanncTtamun.

/A He oTBevaowyit npoeccnoHansHLIM TpeboBaHNAM MOHTaX
HeceT yrpo3y 340POBbIO U XM3HW YenoBeka.

FapaHTUiHbIE yCcnoBUA

[apaHTns nponsBoanTensa He AeNCTBUTENbHA, ECNN perynartop
Obin HenpaBWI1ibHO NMNOAKIKOYEH U HeENnpaBUIlbHO
JKcCnnyaTupoBarnca ninm camMmoCToATeNIbHO NPONU3BOOUIICA PEMOHT.

BaxHble aneMeHTbl TeKCTa

! BakHble OTMETKM BblAeneHbl 3HAaKOM BOCKIMLIAHNS.

A QOtot npe,qynpe»(,qarou.mﬁ 3HaK yKa3blBaeT Ha onacHble
cuTyauun.

YcTtaHoBKa

WHdopmMaLms no ycTaHoBKe, a Takke 3NeKTPUYeckme CXembl
NOAKMIOYEHNS], COLEPXKATCS B YaCTU 2 YaCTM HacToALLEro
pYKOBOZCTBA.

OnucaHue

Jeknapaumsa cooTBeTCTBUS

C€

MpubGop cooTBeTCTBYET TPEOOBAHUAM COOTBETCTBYHOLLNX
ONPEKTNUB U CTaHOAPTOB, €CJIN BbINOJIHEHbI COOTBETCTBYOLLIME
npegnmncaHna No MOHTaXy U MHCTPYKUWW N3rotoBuUTeEnN4.

O6wee onucaHune PyHKLUN

e PerynupoBka NOCTOSIHHOW TeMMNepaTypbl B NPSIMOM KOHType
UM NOCTOAAHHOW TeMnepaTypbl B 06paTHOM KOHTYype
nocpeacTBOM NpvBeAeHNs B AeNCTBUE TennoreHepaTopa
unm cmecutensi

e  B0O3MOXHO NOAKMIOYEHNE KOMHATHOro TepmocTaTta unm
Tanmepa-nepekntoyatens (24 B).

e  ®yHKUMA BOAONOAOrPEBA NOCPEACTBOM AATHMKA UMK
TepmocrTara.

e [lorogo3aBucrMoe 1 3aBUCMMOE OT TemnepaTypsbl
NnomeLLeHNs perynnpoBaHne TemnepaTypbl B NPSMOM
KOHTYype NocpeACcTBOM akTMBM3aLuumn TennoreHepaTopa unm
cmecuTens
(KoHTponb BpeMeHU TOMbKO C AOMOMHUTENBHLIM MOAYIEM).

L MO,D,yJ'Ib HarpeBa B KaCKkagHOM BKITHOYeHUN



OcHoBHast HgopMaLms OnucaHue

OcHoBHas uHcopmauumsa 2 MosicHeHus
TpeboBaHusa 6e3onacHocTU 2 MapameTpbl perynmpoBku
MpaBuna NnoaknioYeHNs HanpsXXeHns 2 PerynupoBka nocpeactsoM mukponepekntodatens Dip
apaHTuUiiHbIE yCnoBus 2 (TbINbHas cTopoHa) 10
BaxHble anemMeHTbl TekcTa 2 ®yHKUMM 11
YycTaHoBka 2 PabBoTta 6e3 Mofynsi KOHTPOrs 11
OnucaHue 2 PerynupoBaHue TemnepaTtypbl B NPSMOM KOHTYpe 11
[eknapauns cooTBeTCTBUS 2 Pexnm «OxnaxgeHve» (TONbKO B kayecTBe MOayns
O6Lee onncaHue yHKUMNA 2 cmecutens 1001) 12
PaboTa ¢ mogynem KoHTponsi 12
O6cnyxuBaHue 5 A P
30HarnbHoe perynvposaHue 12
MosicHeHWsA K anemeHTaMm ynpaBreHusi 5 T pasorpesa (TT-MuH. — 5K) 12
TOBOPOTHBIN BbIKIIO4aTENH S DYHKUMS 3aLLUUTHI OT 3aMep3aHnst 12
[aTtymk npupalleHvin / gaT4umk yrna nosopora 5 Briokup HarHeTarens 13
Knasuwe TecT orpaHununTens / Beog / C6poc . 5 BKrI0YEHME LMPKYASILMOHHBIX HACOCOB (KpoMe
PerynupoBka nocpenctsoM Mukponepeknodatenst Dip (YHKLIM NOAAEPKKM NOCTOSHHON TeMnepaTypbi) 13
(TbINTbHasA CTOpOHA) 5
CneumanbHble hyHKLUN 14
UHaukaumsa (HopManbHbIA pexum paboTbl ,,Run®) 6 Mposepka namsiTn EEPROM 14
MNukTorpammel nog Aucnneem 6 3awmTa Hacoca oT BrOKMPOBKY 14
Myck 7 3almTa cMecuTens ¢ NpMBOAOM OT BIIOKMPOBKM 14
Bbiber Hacoca npu BbIKMOYEHUN 14
M3meHeHne napameTpoB perynmpoBKu 7
MepeyeHb Nonb3oBaTeNbLCKUX NApaMeTPoB perynuposku 7




Onucanne OcHoBHasi MHopmaLms

YcTaHoBKa 15 -ua:l"”" § AF (AFS) O Zg
apYXHbIA aTymK -

MonTax u AeMOHTax 15 MorpyxHon gatumk KF (KFS) =/ SPF (SPFS) ¥ 26
Fa6apute! 15 HaknagHon gatumk VF (VFAS) % 26
Perynsatop aneKkTpM4ecknx coegnHeHum 16 ConpoTuBneHnss 4aT4ymkoB 27
Llokonb aneKkTpuyecknx coeguHeHumn 17 Owunbka 27
CxeMbl B NPUIIOXKEHUAX 18 TexHnYeckue gaHHbIe 28

Perynatop koTna ¢ npsiMbiM OTOMUTESNBHBIM KOHTYPOM

1 ropsiyen Bogon 18

Perynartop kotna ¢ Hacocom cbopHuka /

JONOSTHUTENbHBIM CMecuTenem 20

PerynsaTtop koTna npu kackagHOM NOAKMOYEHUN 23
[JononHutenbHoe o6opyaoBaHue 24

Mopgynb koHTpons paboTtsl Merlin BM, BM 8

n Lago FB 24

OucTtaHumoHHoe ynpasneHne FBR2 24

Conpotusnexuna 1Y FBR 25

PC (nepcoHanbHbI KOMMbIOTEP) 25

OrpaHnuntens MakcumMansHoW TemnepaTypbl 25

TenedoHHbIN nepeknoyaTens 25




O6cnyxnBaHue

NMosicHeHUA K aneMeHTam ynpaBneHus

lNosicHeHuUs1 K ayieMeHmam ynpaesieHusi

nOBOpOTH bl BbIKNOYaTenb

"PaboTta" (RUN)
BMEBO:
0] [OTOBHOCTb (PEXMM 3aLUmMTbl OT 3aMep3aHuns)
KM: lNopenka BbIKJ1., Hacoc otonutensHoro KoHTypa
BbIKI., ®yHkunst Bogonogorpesa BbIKII.
MM: Cwmecutens 3AKP., Hacoc oTonMTeneHOro KoHTypa
BbIKJ1.
73 PyuHon pexum (aBapuiiHbi pexum/Cepsuc)
KM: ropenka BKIJ1., Hacoc HarpeBa BKI1.,
HarHeTaTenbHbIA Hacoc ropsven sogpl BKI.
MM: Hacoc otonuTteneHoro koHTypa BKI1.
npwv knasuwe "Mpor" => TecT pene npu NOMoLLM
JaT4yvka npupaLLeHun
agpec LUKHbI
(Homep KOTNa uny OTONUTENBLHOrO KOHTYPA)

aBTOMaTU4eCKnin pexnm

BUS ID

BMpagBo:

°cm

C AaT4YMKOM TemnepaTypbl NOMELLEHUS / HapYXHbIM
Aatynkom: 3agaHHas TemnepaTypa B NOMeLLeHNUM
npu nogaepXaHnm NoCTOAHHOW TeMnepaTypbl:
3apgaHHas Temnepatypa B NpsiMom/o0bpaTHOM KOHType
npu perynupoBaHun: MakcumanbHas TemnepaTypa B
NPSIMOM KOHTYype

C 4aT4yMKOM TeMrepaTypbl NoMeLleHns: BnvsaHue
JaTtymka Temneparypbl

nomeLeHns

N X C HapyXHbIM AaT4ynkom: Kpveas oTonneHuns

°C v / 5 LX KM: 3agaHHas TemnepaTypa Bofonoaorpesa

MM: OnHamurka 3aKkpbITUs cMecuTens

o lX

[aTuyuk npupalleHui / aaTynk yrna nosopota
e  VI3MeHeHue HacTpOeHHOro napameTpa

KnaBuwe Tect orpaHuuutens / Beopg / C6poc

Tect orpanununtens (Tl He gencreyeT) => HaxaTnem bonee yem Ha

1 ¢ => BKIOYaeTCA roperka, noka knasulla yaepXXuBaeTcs HaxaTon

WHpoukauus: Muraet Temnepatypa Tl (He BbInOMHseT PyHKUUK

cmecutens)

Enter (M3MeHVTb NapameTpbl perynmpoBKkun) => HaxxaTnem Ha

BbIOpaHHbIX MapameTpax Ans Ux usmeHenus (muratot); CoxpaHeHne

NMOBTOPHbLIM HaXaTueMm => Npu NHOUKaAUMSAX TemnepaTypbl:

WHankaumsi 3agaHHoro 3HaveHus (Ha 2 cek)

cbpoc: ina Bo3BpaTta perynsatopa K 3aBOACKMM HacTpolkam crneayeT

yAepXuBaTh KnaBuLLy HaXKaTor B MOMEHT NnoJaydun HanpsikeHns

nuTaHus (MHavkaums "EE"). MNpu 9TOM BCe AaHHbIe, BBEAEHHbIE
nonb3oBaTtenem, yrpaumsatoTtcs! [loaTomy 3anuiumnTe cCoOOCTBEHHbIE
napameTpbl Ha HacTosLWEM PYKOBOACTBE.

PerynupoBka nocpeactBoMm Mukponepekntoyarens Dip

’Tblanaﬂ CTOpPOHa)

« Hactponku gencreytoT 1-5 TONbKO NpY UCNONL30BaHWN B
KayecTBe perynatopa tennoreHeparopa (TI), ecnu He
NOAKIMIOYEH HUKaKOW COOTBETCTBYIOLLMNIA MOAY b KOHTPONS
paboTbl.

1+2: BbIKI,BbIKI1 => Hukakoro orpaHuyeHnst MuH. TemnepaTtypbl TI
BbIKN,BKI1 => OrpaHnyeHne MyH. TemnepaTypbl npu ropenke BKI1.
BKI,BbIKI1 => OrpaHnyeHne MyH. TemnepaTypbl Npu

noTpebHOCTM B OTONNEHUN

BKI1,BKIN => OrpaHuyeHne MyH. TeMnepatypbl 24 4

Bbi6op orpaHuyeHusi MyH. TeMnepatypbl TI (40°C <-> 60°C)
MapannensHas pabotsl BbIKI./BbIKI1.

PyHKUMSA 3almMTbl OT bakTepuin nervoHennsl BbIKI./BbIKII.

Bbi6op agatuuka: SK NTC <-> 1K PTC

3aBO/cKas yCTaHOBKa Mukponepekntoyatens Dip 1-6 OFF



MHankauma (HopmMmanbHbIA peXum padoTtbl ,,Run®) O6cnyxuBaHne

NHOukauus (HopmMmasibHbIU PeXxxumMm pabomasbl
Run*

®_ Ha gucnnee nokasaHa TemnepaTtypa TennoreHeparopa npu
} ora \ow MepekntovaTterb nogave B oTONUTENbHOM KOHTYpe. IMpn noBopoTe BepHbEpa
- i \ ol . AaTynka npupaLLeHuii Ha gucnnen BbIBOAUTCA MHAMKaLMSA
/ﬁ%’v?»‘”\\ﬁ " i o 9-MONLMOHHEIN cnenyowmx Temneparyp: 1. HapyxHasa temneparypa (O,
[a%

o \ crpenka 1),
| ‘ ® 2. TemnepaTypa ropsiieit Bogpl (™, cTpenka 2) => Knasuwa:
.ﬂcm i 3ajaHHOe 3HaYeHne

- >»f°°“l T 3. TemnepaTypa B nomelleHun (3, ctpernka 4) => Knasuwa:

- 3afjaHHOe 3Ha4eHue
WHaukaums - -, => pesynbTaTtbl U3MEPEHUI
Knasuwa [aTymk npupalleHumn OTCYTCTBYIOT/HEAOCTYNHbI.

v atquk yrna nosopoTa MukTorpamMmel nog gucnieem
KM

= // kit = ropenka BKI1.

w// qu = HarHeTtartenbHbI Hacoc BKI1.
&) = Hacoc TTI - BKI1.// Hacoc otonuT.KoHTYpa - BKI1.

@ = cBs3b OK!
MM

= // ¥ Cwmecutenb OTKPLIBAETCA (cTpenka BBepx)

LY/ £ = Cmecutenb 3AKPbIBAETCH (cTpenka BHU3)
&) = Hacoc otonut.koHTypa - BKIJ1.

@ = cBs3b OK!

Ecnu Ha gnucnnee nosBnsieTcs cTpesnka Ha ogHOM 13
M300paXkeHHbIX MUKTOrpamMm, 3TO 03HaAYaeT akTUBHOCTb (OYHKLINM,
OTHOCSILLENCH K HEN.




Myck

N3meHeHMe napamMeTpoB perynmpoBKu

Myck

Mocne kBanudpuUMpoBaHHO NPOM3BEAEHHOW YCTAHOBKU (Cneante
3a NomnoXeHeM nepekxrnovaTens Ha TbiflbHOW CTOpoHe Baluero
npubopa) BKMYMTCA HaNpPsPKEHNe NUTaHuS.

Ha gucnnee Ha MrHoBeHWe NOSIBATCS HOMEpP BEPCUM NPOrpaMmbl,
a 3aTeMm ykasaTenb nporpaMmmHoro obecneyeHus Bawero
npubopa.

3aTem NosiIBUTCS MHAOMKALMS, COOTBETCTBYIOLLAS MOMOXEHUIO
NMOBOPOTHOIO BbIKMOYaTeNs.

Tenepb perynatop rotos k pabote => ,Run “
N3meHeHuUe napamMempoe peaysiupoeKu

MoBepHYTb MHOTOMO3ULMOHHBIN BIKIOYaTe b Ha
COOTBETCTBYIOLLMI NapaMeTp PerynmpoBku

Ha gucnnee nosiBUTCA TeKyllee HaCTPOEHHOE 3HaYeHue.
HaxaTb knasuwy OK.

3HayeHve HayHeT MuraTb, U €ro MOXHO N3MEeHUTb MOBOPOTOM
PYYKN.

[MoBTOpHLIM HaxaTuem Ha knasuwy OK npoussoguTcs
COXpaHeHue 3HavyeHus B NamsATn npubopa.

lMoBepHUTE py4Ky MOBOPOTHOrO BbIKNOYATENS B pabounii pexmm
RUN "AsTomaTnka"

=> yepes 2 ¢ OyAeT akTMBM3NPOBAH AaHHbIN PEXUM.

*) .’3TVI napameTpbl OTPErynMpoBaHbl NPY NOAKIOYEHUN
COOTBETCTBYIOLLEro MOAYNs KOHTponsi padotel BM (KM: Aap.
00/01; MM: agp. cmecuTtensi) Ha mogyne BM.

[Nlepey4eHb MosIb308amesibCKUX rnapamempos

peaynupoesKu

0O603Ha4eHne

Ob6nactb

3asonckvie
HacTpoiik1

Ipbl

Run => HopManbHbI pexum paboTbl
YpoBeHb UHAMKALMM C AaTYUKOM yrna
nosopoTa

c¥= 3agaHHas TemnepaTtypa B

nomMeLueHnm®)

5-40°C

20°C

°c'M = (T-KOTNA-MAX = 95°C)

npu nogaepXaHn1 NOCTOAHHON
Temnepartypbl => 3aJaHHas
TemnepaTypa B npssmom/o6paTHoM
KOHType*)

npu perynmpoeke =>

MakcumarnbHas TemMnepatypa B NpsiMoM
KOHTYype*)

20-110°C

40°C

80°C

& X = Bnusinne patumka Temnepatypbi
nomMeLueHns™)

00-20

0. LX = Kpusas otonnenus*)

0.0-3.0

1.2

°C ¥ = TonbKO perynsaTop Tl
3agaHHas TemnepaTypa ropsiyer Bogpl*)

10-70°C

60°C

% LY = Tonkko perynsitop cmecutens
AVHaMuKa 3aKpbITUsSi CMecUTenst

05-25

BUS ID = agpec WwuHbl =>
KM: Homep TI

MM: Homep oTonnTenbHOro KoHTypa

-,00-08,11-88
01-15

R PyyHol pexum
(aBapwiiHbIf pexum/CepBuc)
knaswuLwwa por. = TecTMpoBaHue pene

00 -03

O rorosHocTb
(BbIKN. MY TOMBKO PEXWUM 3aluThl OT

3amMep3aHus)




MapameTpbl perynupoBKu

MNosicHeHusa

lNapamMempb! pe2yupoeKku

3apgaHHas TemMmnepaTtypa B nomMeLleHUun

[encTByeT TONBKO NP NOAKIOYEH HAPY>XKHOMO AaTyvka M AaTymka
TemnepaTypbl noMeLLeHns (6e3 Moayns KOHTPons paboTbl).
=>HacTpaunBaeTcs xenaemas TemnepaTypa B NoMeLLeHnn

3apaHHasA Temnepartypa B NpsiMOM KOHType (noaaepxaHue
NOCTOAHHOM TemnepaTtypbl)

[leicTByeT TONbKO B OTCYTCTBME MOAKITOUEHUSI HAPYXKHOTO
JaTuuka, aTymka NoMELLEHNUs! UM MOZYNst KOHTPons paGoThbl.
=> BBof enaemoii TemMnepaTypbl B NpsiMoM/06paTHOM KOHTYpe.

MakcumanbHasa TemnepaTtypa B NpsiMOM KOHType

Mpn nogknoyeHun HapPyXHOro gat4yuka nnu gatymka nomMmeLleHumns

N3mepsiemas Temnepatypa nogatoLlero notoka KoHTypa
OTONMEeHWs orpaHuYeHa YCTaBKoW MakcuMarnbHOW Temneparypbl
noToka (3awuTa OT neperpesa).

/\ B MoMeHT, Koraa TemnepaTypa TenrioreHepartopa
npeBsbILLaeT MakcMmarbHY0 3a4aHHy0 TemnepaTypy npu
nogaye Ha 8K, Hacoc NPsSMOro OTONUTENBHOIO KOHTYpa
oTKntoYaeTcs. Hacoc oTonuTensHOro KOHTypa BKIoYaeTcs
CHOBa Torga, korga Temnepartypa TennoreHeparopa najaet
HWXe TeMmnepaTtypbl [Makc. TemnepaTypa npu nogaye + 5K].

BnusHue patymka temnepaTtypbl NOMeLLeHUs

AKTMBHO TOMbKO NPW NOAKMIOYEHUN AaTyMKa TemnepaTypbl
NOMeLLieHNs UnNm aHanorosoro npmbopa ANCTaHLMOHHOTO
ynpasneHus FBR anga nomelleHus (gatumk Temneparypsbl
nomeLleHns + BblIbop pexuma paboTbl).

3afaHHas TemnepaTypa B NPsIMOM KOHTYpe MOBbLILLAETCS Bbille
YCTaHOBIIEHHOMO 3HAYEHUS, Korga TeMnepaTtypa nagaeT Huke
Tpebyemown Temnepatypbl nomelleHus Ha 1K.

=> BbICOKME 3HaYEHMsI MPUBOAAT K ObICTPON peakuum
yNpaBneHust n cuibHbIM konebaHusiM TemnepaTypbl B
TennoreHepartope.

=> yrnpasrieHne B 3aBUCUMOCTU TOJIbKO OT U3MEHEHUS

noroabl

0 => ynpaBneHne B 3aBUCUMOCTUN TOSbKO OT U3MEHEHNS
norogb! *)

20 => yrnpaBneHne B 3aBUCUMOCTU OT U3MEHEHUSI

TeMnepaTtypbl NOMeLeHnA

*) cneumanbHas dyHkums, koraa BIIMAH-OKP-CP = 0

[ns ogHopa3oBbIX TPeOOBaHWIA NO HArpeBy B TEYEHUE HOYHOTO
NMOHWXEHHOIO peXmnmMa Hacoc OTOMNSIEHUst NpodorkaeT paboTaTtb
[0 Tex nop, noka He 6yaeT AOCTUIHYT CrneayroLmi nepmos,
oTonneHus (CM. pasgen ynpaeneHnst HACOCOB).

KpuBas otonneHusn

AKTVBHO TOMbKO NpU MOAKTOYEHNM HAPYXKHOIO AaTyuka (6e3
MoZynsi KOHTponsi paboTbl).HaknoH oTonuTENBLHON KPUBOIA
nokasblBaeT Ha CKOMbKO rpaycoB AOMKHA U3MEHUTLCS
Temneparypa NoToKa, NPy NOBbILLIEHUN U NMOHKEHUN
HapyxHor TemnepaTypbl 1 K.

[Mpymep yCcTaHOBKM:

Ecnu npy noHWXeHUN Hapy>xHOW TeMnepaTypbl NagaeT u
TemnepaTtypa noMeLLeHNs => yCTaHOBMNEHHbIN HaKMoH
OTOMUTENBHON KPMBOW CIULLKOM Marn (M HaobopoT).

Ecnun npu BbICOKUX HapyXHbIX TeMmnepaTtypax (Hanpumep 16°C)
Temnepartypa NoOMeLLEHMS BCE Xe H13kasa => Heobxoaumo
KOpPEKTMpOBaTh 3a4aHHyl0 TeMnepaTypy NOMeELLEHUS.




MosicHeHus MapameTpbl perynupoBKu

TemnepaTypa notoka [°C] 3apaHHasA Temnepartypa ropsiuen BoAbl (TONbKO Npu
100 HanuuMM MoaynsA KoTna)

N

A
|
T
|
T
|
t
|
+
|
'

PerynupyeTtcs xxenaemas Temnepartypa ropsidert Bogel. 9ta
Temnepatypa byneTt 3aHeceHa B NnaMsTb Ha 24 4 Ha BpeMsi
aKTMBM3aumm TepmocTaTta B HakonuTene.

80

1,5

AR NN

Tepmoctat ['B BMecTo gatumka 'B: nogrotoBka ropayen Boapl
Nnpy KOPOTKOM 3aMblKaHUKN Ha BXoAe AaTynka.

1,2

AN NN

60
%4 Mpy NOAKIIOYEHNIN COOTBETCTBYIOLLETO KOHTPOMBHOO MOAYIS
/// o 08 (yHKUMS Bogonoporpesa GyAeT akTMBM3MPOBATLCS TOMBKO Ha
“0 06 BPEMS! aKTUBM3aLMM BOAONOAOTPEBa.
P 2; [IMHamMmnKa OTKPLITUA/3aKPLITUS CMecUTens (TONbLKO Npy
20 — ’ HanMuMM Moayns cmecuTens)

20 16 12 8 4 0 -4 -8 -12-16

\ N\
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YcTaHaBnMBaeTCcs CKOPOCTb, C KOTOPOW MPUBOS, CMecuTens

HapyxHas Temnepatypa [°C] nepeMeLLaeTCs IpU OTKITOHEHUSIX yripaBrieHusi. OTKNOHeHne
KpvBas oTonnexus (4ns cnpasku Npy perynposke) yrnpaBreHusl, Mpu KOTOPOM MPUBOL CMECUTENS
YcTaHoBKa Ha 0 => ynpaBneHu1e NoNHOCTLIO MO TeMnepaType  OTKPbIBAETCS/3aKpblBaeTcsl 6e3 0CTaHOBKMW, BBOAUTCS B
nomeLeHus KenbBUHAX.
!' onmumanemas KpVBas OTOMMNEHUS! MOXET 6biTh NogobpaHHa, ! Manuie swauenns sensiotcs MPUYMHOI BLICTPOrO NOBOPOTA
KOr[1a Hapy)xHasi TemnepaTypa HaxoauTcs Hke 5°C. NpUBOAA U MOTYT MPVUBECTY K NYNbCALMAM.
I3MeHeHNs HaKMoHa KPUBO OTOMMEHUS! AOMKHBI AENaTLCs AIpec WWHbI (HOMEp OTOMUTENLHOMO KOHTYPa)

HeBoMbLIMMU LIaraMu U B ANUTENbHbIX UHTEpBanax
BPEMEHU (MVH. 5-6 4.), NOTOMY, YTO cMCTEMA OOIKHA
CHayarna aganTMpoBaTbCsl HA HOBbIE 3HAYEHWS Kaxabli pas,
Korga KpuBasi HarpeBa U3MeHsIeTCsl.

KM:  [--] TT ¢ npsamMbIM oTonNUTENBbHBIM KOHTYPOM 1 ropsayet Bo4on
[00] TT c LieHTpanbHbIN HAcoc 1 ropsyeit Bogon
[01-08][11 - 88] TT B kackage c Hacoc T => BBECTU HOMEP

TennoreHepatopa. Hactponkn >08 MOXHO npucBamBaTb TONBKO

npuv KackagHOM pexume paboTbl ANS KackafoB C MOMOLLbHO

COOTBETCTBYIOLLEro AnNcneTyepa Kackagos.

MM: OTonuTeneHbIM KOHTYpam NpycBanBaloTCA HOMepa,

OpUHEHTMPOBOYHLIE 3HAYEHUS
e  [Ina HanonbHOro oTonneHns S=010,4000,6
e [lna pagmMaTopHOro OTOMfEHUs S=o0110p0015



MapameTpbl perynupoBKu

MNosicHeHusa

HauuHas ¢ "01". Homepa oTonNUTENbHbLIX KOHTYPOB HE MOTYT
nosTopsATcs. [py 3ameHe perynsatopos BBOAWTE TOYHO Takue xe
HOMepa OTOMUTENbHbIX KOHTYPOB, KaK W Y 3aMEHEHHbIX (CHATbIX)
perynsaTopos.

PerynupoBka nocpeactBom Mukponepekntodarens Dip
(TbINbHAA CTOPOHA)

Mepekntoyatens 1-5 gencTeuTeneH Tonbko ansa perynatopa TI
6e3 moayns KoHTporns paboTsbl

OrpaHuyeHne MMHUManbHou Temneparypa Tl
(nepexkntoyatenu 1+2)

OrpaHunyeHne MyH. TemnepaTtypbl He NO3BONSET KOTNy paboTaTb

B YCMOBMSAX MNOABNEHUS KOHAEHcaTa npy HebonbLLon

notpebHocTu Tenna. Koten He BbIKMOYaeTcs noka He Oyaer

OOCTUrHYTa MMHUManbHasa Temneparypa kotna + +5K.

BbIKJI1, BbIKI1= oTcyTCTBYET OrpaHMyYeHne MMHUMansHoM
Temnepatypbl T

BbIKI1, BKI1 = OrpaHuyeHve mnHumyma Ha rpaduke oTonneHms
KoTen BknoyaeTcs, ecnu npesbilLeHa TemnepaTypa,
Tpebyemasa notpebutenamu (3agaHHasa TemnepaTypa B
NPsIMOM KOHTYpe).

BKJ1, BbIKIT = OrpaHuyeHve mnHumyma npuv notpebHoctn B
OTOMMEHUN
Koten nopgaepxveaeT npu noTpebHOCTM B OTONNEHUU
(akTMBM3aumst HACOCOB), MO KparHeWn Mepe, 3aJaHHYH
MUHUManbHyto Temnepatypy (40°C unu 60°C).

BKJ1,BKI1 = NocTosHHOE orpaHuyeHne MuHumyma (24 4)
KoTen nogaepxuBaeT KpyrnocyTo4Ho, Mo KpanHen mepe,
3aaHHyl0 MUHUMarbHYI0 Temneparypy.
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MuHumanbHasa Temnepartypa TI (40°C <-> 60°C)

OrpaHuyeHne MyH. TeMnepaTypbl He NO3BoNSeT KoTNy paGoTaTb
B YCMOBMSIX NOSIBIIEHUS KOHAEHCAaTa npu HeGomMbLLUOM
notpebHocTu Tenna. Koten He BbiknioyaeTcs noka He Byaet
JOCTUTHYTa MMHUManbHas Temnepartypa kotna + +5K.

MapannenbHas pa6ota Hacocos (F+ )

BbIK/1 => YyacTn4HbI NpropuUTeT B: KOHTYpbI OTOMIIEHUA
OTKITHOYEHbI B TEYEHWE MOArOTOBKY ropsivelt Bogbl. CMecuTeniy 3akpbiTbl
1 HacOCbl OTOMUTENBHBLIX KOHTYPOB BbIKITO4EHbI. KOHTYpbI cO
CMecuTenNsAMM BKIKOHaKTCS CHOBA, KOTZa TennoreHepaTop A0CTUraeT
3aJaHHOV TeMnepaTypbl ropsivelt Bogb! + MOBbILLEHWE TeMMNepaTypbl
TenrnoreHepaTopa. Ecrv Temneparypa TennoreHepaTopa CHoBa NagaeT
HVKe TeMNepaTypbl BKIOYEHVS HACOCOB Ha MM3TEPE3NIC, CMECUTENBHbIE
KrianaHbl 3aKpbIBarOTCS.

BKI => MapannensHasa paboTta HacocoB: Bo Bpemsi noaroToBku
ropsiyev BoAbl BCE KOHTYPbl OTOMNMIEHUS NPOJOIHKaT
HarpeBaTtbcs. [ToarotoBka ropsyen Boabl NpoarieBaeTcs Ha aTy
OYHKLMIO

PYHKUMA 3aWMTbl OT 6aKTepun nermoHennbl (% -> 65°C)

C kaxaplm 20-bIM HarpeBoMm, Unmn xoTs 6bl 0ANH pa3 B HeAento,
HakonuTenb pasorpesaeTtcs Ao 65 °C.

Be3 mogyns koHTpons pa6oTsl: Mpu nepBoii 3arpyske no
OKOHYaHWKM Heaenu (Bpemsi nHaebUHNUTHO)

C mopynewm koHTpons paboTbl: B cy660T1y B 01:00 u.

Bbi6op patuuka (5K NTC <-> 1K PTC)

MpoBepbTe ncnonb3yemble AaT4MKM (MapKMPOBKY, 3aBOACKYHO
Tabnnyky unun namepsiemMble nokasaTenu - cM. Tabnuuy) u,
COOTBETCTBEHHO, OTPErynMpynTe nokasarenu.



MNosicHeHuns

PyHKUMMN

PyHKUUU

Pa6oTa 6e3 moayns KoHTpons

Mpu paboTe perynstopa 6e3 Mmogyns KOHTponsi paboThbl
(COOTBETCTBEHHO, NPU BbIXOAE U3 CTPOSI COEANHEHNS C LUMHOWM,
BeayLLen K Modynto KOHTpons paboTsl).

0101 => moaynb TennoreHepaTopa (¢ aaryvMkom kotna KF):

KOO ONO3HAHNA LWWNHBI - - Hacoc oTonuTensHOro KoHTypa
paboTaeT 1 HacTpoeHHas TemnepaTypa NpsIMoro KOHTypa
oTperynuposaHa Ha TennoreHepartope (MOCTOSHHasA BENnYnHa),
ecnu pexvm paboTbl ycTaHOBMNEH Ha HopmanbHbI (,RUN®) n
BXOZ TepMocTaTa 3aKpbIT/NepeKkpbIT nepembIukon, nnbo
TenedoHHbIN NepekoyaTent 3akpbiT/MEPEKPbIT NePeMbIYKON (=
PeXuUM OTOMMEHUS).

KOO ONO3HAHUA LUWHbLI 00: OTonuTeneHbIA KOHTYP
[eaKTVBMPOBaH, Hacoc paboTaeT Kak Hacoc HakonuTens nNpu
noaroToBKe ropsiyen Bogpl, Nnbo ecnu TpeboBaHue Tenna
NoCTynaeT OT BHELUHErO OTONUTENBHOIO KOHTYpa.

HakonuTtenbs ropsyert BOAbI yNnpaBnseTcs no 3agaHHon
Temnepartype. B pexxume noarotoBku ropsiven sogbl T
ynpasnseTcs no TemnepaTtype, paBHOW 3adaHHOW TemnepaType
B + 20K.

HopmanbHbin pexxum RUN: nogrotoeka ropsayen Bogpl 24 4
pa3bnokupoBaHa

TenedoHHbIN NepekntoyaTens 3akpbIT: MogrotosBka ropsyen
BOAbl pa3brnokmpoBaHa

1001 => moaynb cmecutens (6e3 naryvka kotna KF):

TeMHepaTypa B NPAMOM KOHTYpe COOTBETCTBYHOLLEro

OTOMUTENBHOTO KOHTYPa UNM TemnepaTypa B 06paTHOM KOHTYype
TennoreHepTaTopa (NOMoXeHWe AaTyuka) ynpasnsercs no
3aaHHOMY Ha perynatope 3Ha4YeHuio TemnepaTypbl (TOCTOsIHHAS
BenmuuHa). Npu 3TOM B OCHOBY MOMOXEHA HACTPOEHHAs
AVMHaMuKa cmecutenst.

Mpun NoaKnioYeHUM HapYXXHOIO AaTymKka NPOBOAMUTCS pacyeT
Noro03aB1UCMMOro pexuma Ansi NpsiMoro noToka.

Mpv nogknioYeHnn AaTynka NoOMeLLEHUsSI aKTUBU3NPYETCS
norofgo3aBucUMast perynmpoBka no 3agaHHoOMy 3HauYeHuHo
Temneparypbl B MOMELLEHUN.

PerynupoBaHue TeMnepaTypbl B NPSAMOM KOHType
Moropo3saBucuMoe ynpasrneHue

Temnepatypa TenroreHepaTopa Unv NnoToka onpeaensioTces Yepes
YCTaHOBIEHHBIN HaKIMOH KPVBOW HarpeBa, COOTBETCTBEHHO M3MEPEHHOW
Hapy>xHOW TemnepaType, C y4eTOM TOro, YTO YCTaHOBINEHHOE 3HaYeHue
Ansi NoMeLLieHns 3aaaHo NpUbnM3NTENLHO, eCniM cUcTeMa Harpesa
CKOMIMOHOBaHa NpaBUsIbHO.

=> ToYHas ycTaHOBKa KPMBOW HarpeBa KpaviHe BaxkHa s
Morogo3aBvCUMOrO YrpaBneHus.

LivpKynsiLMOHHBIN HacoC yNpaBIiseTcs MOroAo3aBy1CMMO.
LivpKynsiLMOHHBIN HACOC BKITOYEH, ECIIN ECTb CMPOC Ha HarpeB U B
peXMMe 3aLLWTbl OT 3aMepP3aHVS.

BnusiHue paTtuMka TeMnepaTypbl NOMeELLEHWSs

TexyLLas TemnepaTypa NoMeLLEHNS MOXET ObITb BKIMOYEHa B pacyeT
Tpebyemoln TemnepaTypbl MOTOKa Yepes3 YCTaHOBMNEHHbIN AaTYMK
TemnepaTypbl NOMELLIEHNSI.
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PyHKUMMN

MNosicHeHusa

KoadhdhuumeHT BnnsiHUA MOXET ObITb ycTaHoBMNEH Mexxay O (MonHOCTLI0
norofio3aBucMoe yripaerneHue) 1 20 (ynpaeneHue no Temneparype
NOMELLIEHNS C MUHUMATTbHBIM BO3AECTBMEM HaPY>KHOM TEeMNepaTyphbl).
BBopg "—" oesaktvBMpyeT ynpasneHue no Temnepartype rnoMeLLeHus.
3HaueHusa "—" 1 "0" pasnnMyHo BNMSIET HA yNpaBeHNE LIMPKYMSLIMOHHOMO
Hacoca.

Pexum «OxnaxaeHue» (TONbKO B KayecTBe Moayns
cmecutens 1001)

Pexxum oxraxkaeHns Nopaep1BaeTcs LIEHTparibHbIM PEryrnsTopoM.
IMpy akTVBMPOBaHWM Yepes LUKHY: cmecuTenb BKIT. 1 Hacoc Bk, unn
PerynsiTop YCTaHOBUTL Ha HOMMHATBHOE 3HaYeHWe Ans NPSIMOro NoToka
NPW MOMOLLIM MOZLT st KOHTPONs paboTsl (BM).

Pa6ota c Moaynem koHTpons

0101 => mogynb TennoreHepaTopa:Mogynb KOHTpons paboTbl
NpoM3BOAMT pacyeT NoTpebHOCTY ANns TennoreHepaTtopa. AT1a
Temnepartypa 3agaeTcs nocpeacTBoM perynsropa.
Co0TBETCTBEHHO NPOU3BOANTCS YNpaBIieHne Hacocamm 1
rOperikou.

1001 => Mogynb cmecutens: CmecuTtenb perynupyet
naeanbHOe 3Ha4YeHne TemnepaTypbl B MPSIMOM KOHTYPE,
paccyMTaHHOe MoAyneM KOHTporns paboTbl. OnucaHne dyHKuUMI
MOAYNs KOHTPOMs paboTbl 4aHO B COOTBETCTBYHOLLEM
pyKoBOACTBeE No akcnnyaTtauuu. MNepeknioyaTtens Moayns
KOHTPONS OOMKEH NPY 3TOM HAXOAUTLCS B MOMOXEHUN
"ABTomaTuka" (RUN).

30oHanbHoe perynupoBaHue
Moakntoyas K pasnuyHbIM MOZYNsM CMecuTenen oTaeNbHble
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HapyXHble 4aTUYMKW, MOXHO peann3oBaTb NPUHLMM 30HANbHOro
perynvpoBaHus. HapyxHbli 4aT4MK KOHTYPOB CMecuUTens Ans
CeBEepHOW CTOPOHbI 3AaHUSI MOXET OblTb YCTAHOBIEH Ha
CeBepHel CTOPOHE, HapYKHbIV AATYMK N5 KOHTYpa cMecuTens -
Ha I0XKHOIN CTOPOHe 3f4aHusA. Takum obpa3om MOXeT ObITb
nony4YeH pacyeT TemnepaTyp B NPSMOM KOHTYpe Ans fobbix
YCNOBUWIN HAPYXHOW TeMnepaTypbl.

T pasorpeBa (TI-MuH. — 5K)

CokpallaeT Bpems paboTbl KOTNa BO BpeMs BO3MOXHOIO
nosiBNeHns koHaeHcarta. LiMpKynaunoHHbIE HAcOoChl BbIKIIOYEHbI
1 CMECUTENN 3aKpbITbl 4O TEX Nop, MOKa KOTen He AOCTUrHeT
3ajaHHoN TemnepaTypbl Harpesa. BeinonHeHue aton dyHKunn
npekpaiiaetca He nosgHee yem vepes 30 MUHYT

DYHKUMA 3Tl OT 3amep3aHus

PYHKUMSA 3aUTBI OT 3aMep3aHns NpefoXpaHsaeT OTONUTENbHY0
cMcTeMy OT 3amep3aHns aBTOMaTUYeCKUM BKITIOYEHWEM Hacoca.
JaTuvK 3alnThl OT 3aMep3aHns B MPSIMOM KOHTYpe

JaTumk 3aWwmThl OT 3aMep3aHns akTMBU3MPYeTCs Npy nageHnm
TemnepaTypbl B NPSIMOM KOHType Huxe 7°C.

[aTymk 3awmnTbl OT 3aMep3aHus OeaKkTnuBmpyeTca npu
noBbIWEeHNN TeMmnepaTypbl B NPAMOM KOHTYpeE Bbllle 9°C.
3alimTa OT 3aMep3aHuns Npu NCMONb30BaHNK AaTUYWKa
nomMeLleHna

Ecnv TemnepaTtypa nomelleHuns nagaet Huxe 5°C, akTusmnpyetcs
PYHKUMS 3aLUmMTbl OT 3aMep3aHus.

3apaHHas TemnepaTypa noMeLLeHns Ans COOTBETCTBYIOLWENO
OTONUTENbLHOrO KOHTYpa ycTaHaBnmBaeTcs Ha 5°C. Harpes
KOHTYpa BO3MOXEH Npwu:



MNosicHeHuns

PyHKUMMN

. BKJTHOYEHHbIX Hacocax
. Hann4um TpeGOBaHMH BbICOKOW TemMnepartypbl B
TennoreHeparope

3auwuTa oT 3amMep3aHnst 4ATYMKOM HAPY>KHOW TeMnepaTypbl

[aTuuk 3alwuThl OT 3aMep3aHus aKTVBU3NPYETCS NpY NageHun
Hapy>kHOI TeMnepaTypbl Hke 0°C. AKTUBU3MPYHOTCS HacoChl
OTOMUTENBHOIO KOHTYPa aKTUBU3UPYHOTCS U CTaHOBUTCS
BO3MOXHbIM BKIIOYEHWE FOpPerKu.

Mpu HeMcnpaBHOCTM JaTyMKa HapyXHOW TemMnepaTypbl B pacyeT
Temneparypbl NPSIMOro KOHTYpa NpuHMMaeTcs TemnepaTypa
pexuma 3aLimTbl OT 3amMep3aHus.

Bnokup HarHeTaTens

3arpy3o4Hblil HACOC He BKITIOYaeTCs Moka Temneparypa B KOTne

He MpeBbICUT TemnepaTypy B eMKOCTHOM BOAOHarpesaTene Ha

5K, v BblkntoyaeTcs, korga TemMnepartypa B KOTNe nagaeT Huke

TemnepaTtypbl B @MKOCTHOM BOAOHarpesarene. 910

NpeaoxpaHsieT OT OXMaXAeHUss EMKOCTHOIO BOAOHarpesaTens B

Havane NoAroTOBKW ropsiyen BoAbl.

BknroyeHne UMpPKYNsiLMOHHbIX HACOCOB (KpoMe PyHKLMKU

noaaepXKu NOCTOAHHON TemnepaTtyphbl)

LiMpkynsiunoHHble HacoChl BbIKIOYEHbI €CNN HET NOTPeBbHOCTH

Tenna. OgHOBPEMEHHO 3aKpbiBaeTCs cMecuTernb (MOBTOPHOE

BKIoveHune npu ructepesnce 1 K).

Bpems HarpeBa:

e HapyxHas TeMnepatypa > 3Ha4yeHusi 3agaHHON
Temnepatypbl nomelleHus + +1K

Bpewms onyckanus:

BJTIMAH-OKP-CP = 0:

e  BbikntoyeHre npoucxoauT B Npouecce nepexoaa K
NOHWXEHHOMY PeXmmy paboTbl.

e [loBTOpHOE BKMtoyeHue: TemnepaTypa NnomeLLeHns <
3HaYeHus1 3aaHHON TeMnepaTypbl NomelleHus Mocne
BKITHOYEHUS! Hacoc paboTaeT HemnpepbIBHO.

BITMAH-OKP-CP = "--";

e  paccuuTaHHas TemnepaTypa notoka < 20°C.
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CneunanbHble pyHKLUN

MNosicHeHusa

CneuuanbHbie hyHKUUU
MpoBepka namatn EEPROM

Kaxxgble 10 MUHYT aBTOMaTuM4eCcku NpOBOANTCS NPOBEPKA He
BbIXOAAT N 3a4aHHble NapameTpbl 3a YCTaHOBMNEHHbIE FPpaHnLbl.
Ecnu yctaHaBnnBaeTcs, YTO 3Ha4YeHWe He COOTBETCTBYET
AnanasoHy, OHO 3aMeHSIeTCS COOTBETCTBYHOLLIMM 3aBOACKUM
3HayeHueM. HapylieHve gnanasoHa noka3biBaeTCd MUraHnem
HoMepa oLmnbkn 81.

B aTom cnyyae noTpebutens AOMKEH NPOBEPUTL OCHOBHbIE
3Ha4YeHUs HacTpowkn perynsTtopa. NHamkaums owmokm
cbpacbiBaeTcs nocrne nepesarpysku cucremsl (CBPOC).

3awmTa Hacoca oT 6JIOKUPOBKU

Perynatop addekTMBHO NnpegoTBpalLaeT 610KMPOBKY HAacoCoB,
€CINV OHW He BKINoYanuck AnuTenbHbI nepuog. BctpoeHHas
YHKUMA 3aLmMThI BKINOYAET, NPUMEPHO Ha 5 cek., BCe Hacochl,
KOTOpble He Oblnu B aKCMnyaTaummn B Te4eHne nocrnegHmx 24
4acos.

3awmrta cmecuTens ¢ NPUBOAOM OT GIOKMPOBKMU

Ecnu cmecuTenb ¢ npuBogoM He pabotan 24 yaca, oH
MONHOCTBLIO OTKPbIBaETCA (TONbKO ogHaxabl). Hacoc
OTOMUTENBHOTO KOHTYpa BLIKIIOYEH B 3T0 Bpems. MakcumanbHas

Temnepartypa NoToka NokasbiBaeTCs Ha MHAMKaTope.
OTMeHsileTcs Npy MakcumanbHOM Temnepartype notoka — 5K.

Bei6er Hacoca npu BbIKMHOYEHUN

ﬂpm OTKIKOYEHUN TennoreHepaTtopa Hacoc, SaernﬂeHHbll;I 3a
HUM, npoaosxaeT paGOTaTb eule B TeyeHue 5 MWHYT.
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YcTtaHoBka MoHTaX n aeMoHTax

MoHma)x u 0eMoHmMa)x KpenexHbin matepuan, Hanpuvep:

Bepcusa 1 => yepes 6okoBoOe 0TBEpPCTUNE L 3,5 x 35 mm

f — @6 mm
&
A: KpenexHble oTBEpCTUA
B: KpenexHble 0TBEpPCTUS NS YCaHOBKM Ha KOpobke
BbIKNtoYaTens
Bepcus 2 => cnepeay C: OTBepcTue ANs Npoknaaku kabens

rabapumsi
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Perynstop anekTpuyeckux coegMHeHUMn YcTaHoBKa

Pea2ynssmop anneKmpu4eckux coeQuUHeHuUU

Huskoe 3awnTHOE HanpsHkeHue 230 B~; Harpy3ka KOHTaKkToB pene 2(2)A, 250 B~

11-14 LUWMHA CAN

15-17 Y FBR2 1 Hynesoit BbIBOA NUTaHNS

anbTepHaTuBa: . .
15+16 nepeknovarens 2 3nekTponuTaHue npubopa
Lago . 3 HanpsikeHne Ha BbIBOAbI pene
UM KOMHaTHbIN 2 (nepembiuka 2 k 3)
TepmocTar 2 o
18+19 atumk F I , o 4 Hacoc oTonuMTenbHOro KoHTypa /
HakonuTens unu MB ¢ o || TenreH /konnekTopa
TepmocT o |l 6 rmapoakkymMmynmpyrLLMx HacocoB
anbTepHaTUBHO ANA 3 anbTepHaTUBHO AN CMecUTens
cmecuTens “1 Cwmecutens 3AKP.
[artyuvKka npsmoro =
KOHTYpa . ae® E J 9+10 ropenka
19+20 [laTumk KoTna o [a21{n 0; E E éaﬁé f_ He HeceT noTeHuuana
21422 HapyxkHbiil gatumk |- 29 aF L1z anbTepHaTMBHO ANl CMecuTens
npv cMecuTene Ans EJ Cwmecutens OTKP.
30HarnbHOro (Hanpumep, nepemblidka 10 k 3)
perynupoBaHus E {
/A Buumanue: LLINHBI M AIMHAN NOAKMIOYEHUS AATYMKOB AOMKHbI
/A Buumanue: [Ins aneKTpudeckoro noaxmnioyeHmns (230 B) NPOKINaabIBaTLCS OTAENBHO OT CETEBbIX MMHMIA!

HEOBXOMMMO MONb30BATCA MOCTORHHOM NPOBOAKOM .’ Mpu paboTte 6e3 kOMHaATHOro TepMocTaTta unu Taimepa-

WU MBKUMM NPOBOAAMM G 3aBOACKUMU KaBenbHLIMM nepeknoyaTens cregyeT HaKOPOTKO 3aMKHYTb KOHTaKTbl 15 1

HaKOHEYHUKaMM.

16 NPOBONOYHON NEPEMBIYKON.
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YctaHoBKa

Llokonb 3anekTpuYecknx coeanHeHum

Llokosib annekmpu4YyecKux coeQuHeHul
230 B~; Harpy3ka KOHTaKTOB pene 2(2)A, 250 B~

1 HyneBoi BbIBO4 NUTaHUS

Huskoe 3awmTHOE HanpsXeHue

2 OnekTponuTaHue

npunbopa

3 HanpsixeHue Ha
BbIBOAbI perne
(nepemblyka 2 k 3)

—_—

Dooooooooao-

®®®®®®®®®®ﬂ

S S S S

4 Hacoc oTonuTensHoro
KOHTypa / Ten reH /
KonnekTopa

? 9

6 1apoaKKyMynmpyLUX
HacocoB
anbTepHaTMBHO Ans
cMecuTens

Cwmecutens 3AKP.

9+10 ropernka ~50 Hz 230 V
He HeceT noTeHunana 2(2)A, 250V~
anbTepHaTMBHO ANs
cMmecuTens
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Cwmecutens OTKP.
(Hanpumep, nepemblidka 10 k 3)

/A BuumaHue: [Ina snekTpudeckoro nogkmnoyernsa (230 B)
Heo6x04MMO NOMb30BaTbCA MOCTOSAHHOW NMPOBOAKOWN
Unm rmbKkMmm NpoBodamu € 3aBOACKUMU KabemnbHbIMU
HaKOHeYH1KamMu.

11-14 LWWMHA CAN

15-17 Y FBR2
anbTepHaTuBa:

15+16 nepeknoyaTenb
Lago

U KOMHAaTHBIN TepMmocTaT
18+19 [aTumnk HakonuTens
unu B ¢ TepmocT
anbTepHaTMBHO Ansi
cmecuTens

[artyvka NnpsiMoro KoHTypa

19+20 JaTumk koTna
21+22 HapyxHbIn gaTuuk
npu cmecuTerne ans
30HanbLHOro
perynupoBaHusi

/A Brumanue: LUWHbI M AIUHUY NOAKMIOYEHWS! AaTUYMKOB LOITKHbI
NpoKagbIBaTbCs OTAENBHO OT CETEBbIX JIMHUNA!

LN

Mpu paboTe 6e3 KOMHATHOrO TepMocTaTa Unu Taimepa-

nepekn4yartena cnenoyet HaKOPOTKO 3aMKHYTb KOHTAKTbI 15m

16 NPOBONOYHOM NEPEMBLIYKON.



CxeMbl B NpUNoXxeHUAX YcTaHoBka
CxemMbl 8 NpUIIOXEHUSIX KOO ONO3HAHUA LWWNHbBI --, => TpebyeTcs gatunk koTna
°C: peryn1poBka TemnepaTypbl B MPSIMOM KOHTYpe

PerynaTop KoTna ¢ NpsAAMbIM OTONUTENbHbLIM KOHTYPOM U
ropsiueri Bogom

....................................................

\Z
1

= ? KF|9

A

/

{ CobniogaTb perynmpoBku ¢ 06paTHOl CTOPOHbLI perynsitopa.

PexvmM oTonuTensHOro KoOHTypa npu:

e HopmanbHoM pexume RUN 1 3akpbITOM KOHTaKTe
TepmMocTaTta (nepemblyka)

e  3aKpPbITOM KOHTaKTe TenedoHHOro nepeknoyaTens
(nepemblyka)

e [1na moayns KOHTpons paboTbl: ToNbKo AebrnokupoBaHue
yepes LMHY

Mpu noarotoBke B ¢ gaTyunkom ropsiyert BoAbl UNU TEPMOCTATOM
°Cru/HHLX: OTperynupoBaTb 3afaHHylo TeMnepaTtypy
ropsiyert Boapl

[eGnokmpoBka ropsiyert Boabl Npu:
e  HopmarnbHoM pexume RUN =24y
e  3aKpbITOM KOHTaKTe TenedOHHOro nepekntoyarens

(nepemblyka)
e [1ns moayns KoHTpons paboTbl: TONbKO AebrnokupoBaHue
yepes LMHY
B norogosaBucumom pexume => TpebyeTcs HapyXHbIN AaT4nK
°C# OTperynupoBaTb 3afaHHyto TemnepaTypy
nomeLleHns n
o kX NocTpouTb rpadmk OToNmeHns

Mpu perynmpoBaHum TemnepaTypbl NOMELLEHUS AaTYUKOM
TemnepaTypbl NOMELLEHUS UMW AUCTaHLMOHHLIM ypaBreHnem
°C# OTperynupoBath 3afjaHHyto TeMnepaTypy



YctaHoBKa

CxeMbl B NPUITOXEHNAX

rnomMeLLeHms u
(3 L BoapeiicTBre AaTumka TEMNEpaTypbl NOMELLEHUS

B norogosasucrmMom pexumMe Ges perynMpoBaHns TeMneparypbl
NOMeLLEHUS UITN C HUM

°C: PerynupoBka MakcMManbHOM TemMnepaTypbl B NpsiMOM
KOHTYpe

Mpwu akcnnyaTtauum ¢ Mogynem KoHTpons pabotsl BM

°C¥%, °CTl, (3 LX, . X, °C ¥ [ HLX:

Tonbko perynupoBka Ha Moyrne KoHTponsi pabotel BM => Ha
perynstope TONbKO MHAUKaLUWS
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CxeMbl B NpUNoXxeHUAX YcTaHoBka

PerynsiTop koTna ¢ Hacocom c60pHuMKa / AONOMHUTENbLHbLIM

cMecuTenem
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YctaHoBKa

CxeMbl B NPUINOXEHUAX

0101 PerynaTtop koTna ¢ HACOCOM HakonuTens
KOO ONO3HAHUA WWHBbI: ,00, => TpebyeTca gatumk Kotna
.’ CobntogaTtb perynvpoBku ¢ 06paTHOM CTOPOHbI perynsaropa.

OTCyTCTBYET OTONUTENbHBIN KOHTYP!
o QL

C¥ =,
°Cml=,--,

o=,
o-LX =

Mpw noarotoeke 'B:
°C ¥ [ B LX: OTperynupoBaTb 3afiaHHyl0 TeMnepaTtypy
ropsyen Bogbl

!Y--H

[ebnokvpoBka ropsiyelt BoAbl Npu:

e HopmarnbHoM pexume RUN =24 4

e 3aKpbITOM KOHTaKTe TenedOHHOro nepekntoyarens
(nepemblyka)

e [Ina moayns KoHTpons paboTbl: TONbko AebnokmpoBaHne
yepes LWnHY

Mpu akcnnyatauum ¢ Mogynem KoHTponsi pabotsl BM

°C ¥ [ HLX:

TonbKo perynvMpoBka Ha Mogyrne koHTpons paboTel BM => Ha
perynatope TONbKO MHAMKaLUS

Pacwunpenue moayns cmecutens 1001:

Hatuuk kotna otcytcreyet =>KO[O ONO3HAHUA LUWHbI: ,01-
15,
.’ CobntogaTtb perynvpoBku ¢ 06paTHOM CTOPOHbI perynsaropa.

PeXum cMecuTenbHOro KoHTypa npui:

e  HopmasnbHoMm pexume RUN 1 3aKkpbITOM KOHTaKTe
TepmocTaTa (nepemblyka)

e 3aKpPbITOM KOHTakTe TenedgoHHOro nepeknoyvaTens
(nepemblyka)

o [Ins mopgynsi KoHTpons paboTbl: TONbKO Ae6nokMpoBaHue
yepes LUMHY

o
C ¥ [/ E LX: OrperynupoBaTs auHamuky cmecutens
B norogosaBucuMMOM pexume => TpeGyeTcsl HapyXHbIN AaTuMK

°C# OTperynupoBath 3afjaHHyto TemnepaTypy
nomMeLLeHus 1
o kX NOCTPOUTL rpacvk OTOMIeHUs

Mpu perynmpoBaHum TemnepaTypbl NOMELLEHUS AaTYUKOM
TemnepaTypbl NOMELLEHUS UMW AUCTaHLMOHHLIM ypaBreHnem
°C# OTperynupoBath 3afjaHHyto TeMnepaTypy
nomMeLLeHus 1

(3 LX o3peiicTere naTtunka TemnepaTypbl NoMeLLEeHNs

Mpw akcnnyaTtauum ¢ mogynemM KoHTpons paboTtsl BM

°Cs, °CTl, (3 X, . LY, °C #m: Tonbko perynupoBska Ha
Mozyrne KoHTponsi pabotel BM

°Cs¥, °CTl, (3 X, 0. LX: na perynsitope Torbko

MHAOVKaLmMs

0101 Perynatop KoTna npu KackagHoOM BKITHOYEHUMU

KOO ONO3HAHNA WNHBI: ,01-08, => TpebyeTtcs gatymk
kotna (cTp. 23)

.’ Cobnogatb perynmpoBku ¢ obpaTHOM CTOPOHbI perynaropa.
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CxeMbl B NpUNoXxeHUAX

YcTaHoBKa

OTcyTCcTBYET OTONUTENBHbIA KOHTYP U OTCYTCTBYET NOArOTOBKA
ropsiyen soabi!

°C¥ = -,

°Clll => -,

X = -

O LX =
°CHhu/HLX =

Pexwum paboTbl ropenku oT perynatopa kackaga ¢ HanoXeHuem
3aLUMUTHON PYHKUMM NPU OOCTUXEHUN MaKCUManbHON
Temneparypbl.

PaboTa HacoCcoB B pexuMe C roperkoi + BoiGer
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YcTaHoBka CxeMbl B NPUITOXEHNAX

Peryn;lTop KOTna npu KacCkagHOM noAKnr4YeHnu

.................................................................................................
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HdononHutenbHoe o6opyaoBaHue

YcTaHoBKa

HononHumensHoe o6opydosaHue
Mopgynb KoHTpons pa6otkl Merlin BM, BM 8 n Lago FB

Perynatop nossonsieT nogknioyeHne Moayns KOHTpons paboThbl
BM yepes wnHy. Moaynb no3BonseT OCyLLEeCTBUTb PasfnyHble
dyHKUMM ynpaBneHns paboTon 1 PyHKUMM MOHUTOPUHTra 3a
3HaYeHUAMM, CBA3aHHbIMU C FMaBHOW ynpaBnsemMon 30HON
CUCTEMbI — HaNpUMep roCTUHON. STUM AOCTUraeTcs
MakcMmarnbHbIn komcopT 1 yaobceTeo. MoapobHbIn 063op
hYHKUMOHAmNbHbLIX BO3MOXHOCTEN MOAYNSA KOHTpons pabotsl BM
HangeTe B TEXHUYECKMX OMUCaHMAX MOAYNen KOHTpons paboThbl.

e  OTobGpaxeHne napameTpoB CUCTEMbI

e BBoA napameTpoB OTONUTENBLHOMO KOHTYpa

e YnpaBneHue TeMnepaTypoi NoMeLLEeHNs

e  ABTOMaTM4eckasi KOPPEKTUPOBKA KPUBOW OTOMMEHUS
(kpome moaynen Lago FB)

24

[ducTtaHumoHHoe ynpaBneHue FBR2

T

MoBopoTHas pyyka AN U3MeHeHMs 3agaHHON TemnepaTtypbl
AHeBHoro pexuma (5 K)

KOHTpONb NOMeLLEeHMs Yepes BCTPOEHHbIN JaTYMK
nomMeLleHuna

MoBopoTHas pyyka Ans Bblibopa pexvma paboTbl

O Pexum sawmre ot 3amep3aHun

©, [HeBHOMN pexum Mo BXxogy TepmocTarta

©, [iHeBHOM pexumM Mo BXxody TepMocTaTta

) 24 4 MoHWKEHHbI pexuM paboTbl (PerynupoBka
Temnepartypbl nomeLleHns Ha 15°C)

3 MocTosHHOE OHEBHOE OTOMNEHUE

# JleTHUIN pexum (oTonneHne BbIKNIYEHO, TOMbKO
noaroToBKa ropsiyern Boabl)

[nsi BKNOYEHMS1 NPOrpaMMbl OTOMMEHUS PErynsTop OOSHKeH
ObITb YCTaHOBMEH Ha "PaboTta" (Run)



YctaHoBKa

HdononHutenbHoe o6opyaoBaHue

MecTto ycTaHOBKM:

e B rnaBHOW 30HEe ynpaBreHnsi OTOMUTENBHOMO KOHTYpa (Ha
BHYTPEHHEN CTEeHe KOMHaTbl).

e Bpanu ot pagmatopoB nnu gpyrux TeNNOBbIAENSALLNX
npnbopos.

e B nmobom mecTe, ecnu BnusHue gatynka temneparypbl
NOMELLIEHNS UCKITHOYEHO.

MoHTax:

e  CHSTb KpbILLKY C OCHOBaHUS npubopa.

e  3akpenuTb OCHOBaHWE B MECTE pacnosioxeHus npnbopa.

e [ogknounTb NpoBoaa.

e  YCTaHOBMWTb KPbILLKY HAa MECTO.

ConpotuBnenus Y FBR

TemnepaTtypa FBR 2
BbiBO, 1-2
KomHaTHbIN
AaTumk

+10 °C 9.950 Q

+15°C 7.855 Q

+20 °C 6.245 Q

+25°C 5.000 Q

+30 °C 4.028 Q

PC (nepcoHanbHbIM KOMMNbIOTEP)

Bce nHavBuayanbHble napameTpbl CUCTEMbI MOTYT ObITb

YCTaHOBIEHbI U CYMTaHbI, UCMOMb3ys creunanbHoe NPorpaMMHoe

o6ecneuenne ComfortSoft. MapameTpbl MOTYT GbITb COXpaHEHI,

nokasaHhbl rpacpuyecku u oueHeHbl Ha PC B 3aaaHHbIX
nHTepBanax. [ina coeamHeHns ¢ PC, Bam Heoxoaum
npeobpa3soBatens curdHana CoCo PC, KoTopblI Takke
nogaepxveaeT nocblnky SMS coobLueHnii 06 owmbke un

OVNCTaHLMOHHbIV OMPOC AaHHbIX perynstopa.

OrpaHuuuTenb MakCMManbHOW TeMnepaTypbl

Ecnu TpebyeTcs orpaHnyMTENb MakCUManbHOM Temneparypbl

(TepmocTart), TO OH MOXeT BbITb MOAKMHOYEH MEXAY HaCOCOM

OTOMUTENBHOIO KOHTYPA M BbIXOAOM, KOHTPONUPYOLLUM

nepekniYeHne Hacoca (Mexay HacoCOM M OTHOCSILLMMCS K HEMY

KOHTaKTOM pene).

TenedoHHbIN NepeknoYaTenb

Curctema oToNNEHNA MOXET NEPEKITIYATLCA B PEXUM B PEXUM

oTonnexns ¥ ¢ NoMoLLbIo TenedoHHOro nepekntoyatens. Ans

3TOW Uenuv CNy>X1T BbIBOAbI ANCTaHUMOHHOrO ynpasrneHus FBR

(cm. cxemy nogkntoyeHust). Kak TonbKo NosiBsieTCs curHan Ha

KOHTaKTax 2 n 3 COOTBETCTBYIOLLErO pasbeMa, OTHOCSALLMINCS K

HEeMy KOHTYp HarpeBa NepekioyaeTCa B PEXUM OTOMIEHMS.

Korga curHan cHumaeTcs, perynsitop npogorkaeT Harpes no

3agaHHol nporpamme paboyero pexvma.

/N Ecnu KOHTYP OTOMMEHNA YyNpaBnseTcst ANCTaHLMOHHO C
Moayns KoHTpons pabotel BM, To TenedoHHbIN
nepeknyaTens AOMKEH ObiTb NOAKMIOYEH K JAHHOMY
MoZyIo.
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Adatuunk

YcTaHoBKa

am4ukK
HapyxHbin aatumk AF (AFS) O

MecTto YCTaHOBKMU:

e CHapyxw, N0 BO3MOXHOCTW Ha CEBEPHOM UM CeBepo- °
BOCTOYHOWN CTEHEe OTannmBaemoro
noMeLLeHns ®

o [lpnbnuautensHo 2.5 M Hag 3emnen

e He Hag okHaMu 1Ny BEHTUNALMOHHBLIMA
Lwaxramm

MoHTax:

e CHSTb KpbILLKY *

. 3aKp6I'IMTb AaTyUK C NOMOLLbIO NPUNOXXEHHOIo BUHTaA *

MNorpyxHou aatunk KF (KFS) =/ SPF (SPFS) ¥ °

MecTo ycTaHOBKMU:

e B norpyxHow runb3e, BCTaBNEHHOW B EMKOCTHbIN
Bogonogorpesaterns B (0bbl4HO Ha nepeaHel cTeHKe

pesepByapa)

MoHTax:

e [laTymk NnomeLlaeTcs B MOrpyXHY0 Mnb3y
Ha MakcUMaribHO BO3MOXHYHO rMyouHy.

.’ MorpyxHas rmnb3a JormkHa GbITb Cyxomn
BHYTPMW.
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MoHTax:

HaknapHou pgatumk VF (VFAS) X

MecTo ycTaHOBKM:

B cnyyae ynpaeneHusa KoTnomM, BMecTo AaTyuka kotna KFS,
KaKk MOXHO Gnvxe K KoTrny Ha Tpybe BbIXOAHOro NoToKa

B cnyyae ynpaeneHua cmecutenem ¥ — npubnusntensHo Ha
0,5 M nocne UMpKynsaunuoHHOro
Hacoca

TLIJ,aTeJ'IbHO OYNCTUTb pr6y NMOTOKa
Hanectn TennonpoBoasdLly NacTy,
VCTOVI‘-IVIBVPO K BbICOKOM TeMneparype
(A)

SaerI'IVITb AaTyuK C NOMOLLbHO
r'MOKOro CTSKHOro XOMYTUKa

00990-01



YctaHoBKa

Ownobka

COI'IpOTMBﬂeHVISl AaT4YUKoB

Temnepatypa |5kQ NTC 1kQ PTC

-60 °C 698961 Q2 470 Q2
-50 °C 333908 Q2 520 Q2
-40 °C 167835 (2 573 Q2
-30 °C 88340 Q) 630 Q2
-20 °C 48487 Q) 690 Q2
-10°C 27648 () 755 Q2
0°C 16325 Q) 823 (2
10 °C 9952 Q) 895 (2
20°C 6247 Q 971 Q2
25°C 5000 Q2 1010 Q
30 °C 4028 Q2 1050 Q)
40 °C 2662 (2 1134 Q)
50 °C 1801 Q) 1221 Q)
60 °C 1244 Q) 1312 Q)
70 °C 876 (2 1406 Q)
80 °C 628 Q2 1505 Q)
90 °C 458 Q 1607 Q
100 °C 339 Q2 1713 Q
110 °C 255 Q) 1823 Q)
120 °C 194 Q 1936 Q)

Quwubka

Mpy BO3HUKHOBEHMM cbost muraet CJ'Ie,D,yFOLLI,VIVI HOMep owmnbku.

Ne oLmn6ku

OnncaHne oLnoKM

OLLnOKK cBA3N

E 91

Kog onosHaHus WKHBI NPUCBOEH. Y CTaHOBMNEHHbIN
KOf, OMO3HAHWS LUNHbI YK€ UCMONb3yeTcs ApYrum
YCTPOWCTBOM.

BHYTpEHHWE HEUCMPaBHOCTM

E 81

Owwnbka namatn EEPROM. HeBepHoe 3Ha4yeHune
3aMeHeHO CTaHA4apTHbIM
/A MposepbTe 3afaHHble napameTpbi!

Owwubka garymka (nonomMka/aamblkaHue)

E 70 [aTtymk npssMoro notoka

E 75 [atyuk HapyxHou TemMnepaTypbl

E 76 [laTynk Temn. eMKOCTHOro BogoHarpes.
E 77 [atyuk Temnepatypbl KoTna

E 80 [aTtunk
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TexHU4YeckKkune gaHHble

YcTaHoBKa

TexHu4YecKkue 0aHHbIE

MuTatoLiee HanpshkeHne no

230 B nepem.Toka

ctangapty DIN IEC 60 038 +10%
MoTpebnsiemas MOLWHOCTb Makcumym 5 BT
Harpyska KoHTakToB pene 250B2(2) A
MakcumanbHbI TOk Ha knemme L1' | 6,3 A

CteneHb 3awmTbl cornacHo DIN IP 40

60529

Knacc sawunTtbl cornacHo DIN 60730

Il, noNHOCTbIO N30MIMPOBaHO

[HonycTtumas Temnepatypa
OKpyXXatoLLen cpeabl Npu paboTe

O10p050°C

Honyctumasi Temnepatypa
OKpy)KatoLLern cpeabl Npu XpaHeHun

O1-20 go 60 °C

ConpoTuBneHve gatyvka
MorpelwHocTb, Q

MorpeluHOCTL TeMNepaTypbl

MorpelwHocTb, Q
MorpelwHocTb TEemMnepaTypbl

NTC 5 kQ (AF,KF,SPF,VF)

+/-1% npu 25°C

+/- 0,2K npu 25°C

PTC 1010Q
(AFS,KFS,SPFS,VFAS)
+/-1% npu 25°C

+/- 1,3K npu 25°C
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Ha HencnpaBHOCTU, CBA3aHHbIE C
HenpasuibHbIM ynpasrneHnemM Ui MOHTa)XoMm,
rapaHTua He pacnpocTpaHAeTCA

RU 0408 6.6702.067-03 HaneuyataHo B 'epmaHuu, BO3MOXHbI U3MEHEHUS



