UHCTpYKUMA no
MOHTaXy "
ooCcnyXnBaHuKO

Merlin 5064 V3

bBrok ynpaBrieHma cuctemomn

Moxanyncra, cobnioganTte npaBuna no
TeXHUKe 6e30nacHOCTU U BHUMATENbLHO
npoynTanTe PyKoOBOACTBO nepea nyckom
cucTeMbl B paboTy.



TpeboBaHua 6e3onacHoOCTH

OcHoBHas nHdopmaumsi

TpeboesaHuss 6ezonacHocmu

lMpaBuna noakn4YeHUA HanpsXKeHus

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

/\ [INsi cTALUMOHAPHBIX YCTAHOBOK HEOGXOANMO YCTaHOBMUTh
OTKItOYatoLLee YyCTPONCTBO ANSA OTKIOYEHNS CETU COrNacHo
EN 60335 u B cooTBeTCTBMU C TpEBOBAHUSIMU K CaMOW
yCTaHoBKe (HanpumMep, BbIKMoYaTenb).

/A 3awmTiTe U3OMALMI0 CETEBOTO NPOBOAA OT MOBPEXAEHNST
BCreacTBe neperpesa (HanpumMep, U3onupytoLLen TpyoKoii).

/\ HeobxoanMo oGecneumnTb Takoe MUHUMABHOE PacCTOSHUE
[0 NpeaMeTOoB, OKPYXKatoLMX YCTaHOBKY, YTODbI He
npesbilLanack Bo BpeMsl paboTbl gonycTMmas TemnepaTtypa
oKpyxatoLen cpefbl (CM. Tabnuuy TEXHUYECKUX 3HAYEHWN).

/N Tpu yCTaHOBKE C HapYLLEHUEM TEXHUYECKUX NPaBu
BO3HUWKAET yrpo3a >MBbIM CyLLECTBaM U XMU3HU (MOpaKeHUs
ToKOM!).

Mepen Hayanom aneKTPOTEXHUYECKUX PaboT, CBA3AHHbIX C
perynsiTopom, NocrneaHuin Hy>kHo obecTounTb!

YcnoBus rapaHTumn

[apaHTUsi NPON3BOAMTENSA HE AENCTBUTENbHA, ECN PerynsaTop
ObI1 HENPaBUIBHO NOAKMOYEH U HenpaBUIIbHO
3KCMyaTMPOBArCS UMM CaMOCTOATENIbHO NPOU3BOAMIICS
PEMOHT.

BaXxHble anemMeHTbl TeKcTa

! BaxHble YKa3aHua BblaeneHbl BOCKNuuaTenbHbIM
3HakKoM.

/\ 3T0T NpepynpexaatoLLni 3HaK YKasbiBaeT Ha OnacHble

cuTyaumu.
YkasaHue
.’ [aHHasi MHCTPYKLMSI coCTaBneHa Ansl NONHON Bepcum

perynsitopa. 3To 0603HayYaeT, YTo He BCe HACTPOMKM
MOTYT MPUCYTCTBOBATL B BalleM perynsitope.

[ DN

Fm,qpasnmqecme CXeMbl, npuBeneHHble B AaHHOM
PYKOBOACTBE MO 3KCnnyaTaumum 1 MOHTaxy,
npencTaenaoT cobon 6rnok-cxemy. OHM NO3BONSIOT
npaBuIbHO BbIOpaTb NPOrpaMmMy, HO NPM 3TOM HU B KOEM
crnyyae He OMuCbIBalOT N HE 3aMeHsoT cobor
oTBevawulee TeXHN4YeCKNM Tpe6OBaHVIF|M
NPOEKTMPOBaHNE YCTAaHOBKM, TaK Kak Npu npamMmom
BMeLllaTenbCTBe B KOHCTPYKUUIO NyTEeM OOOCHaLLlEeHUA nx
paboTocnocobHOCTb Takke He MOXeT ObiTb
rapaHtmpoBaHa!

" |

O6Lwwme ykasaHusA

.’ Mpy MOHTaxe, aKcnnyaTauum 1 06CnyXmnBaHum
HeobxoaMMo cobnoaaTh AaHHYO UHCTPYKLMIO. [JaHHbIN
npubop AOMKeH yCTaHaBNMBaTb TOMNbKO CNeLnanucT.
Mpv HeHaanexalleM peMOHTe MOXET BO3HUKATb
noBbILLEHHAas onacHoOCTL ANs oneparopa.

Yy

CornacHo AeiCTBYIOLLMM MOSIOKEHUSIM PYKOBOACTBO MO
MOHTaXy M 3KCMryaTaumm AOMmkHO GbiTb Beerga
[OCTYMHO U NepefaBaTbCsi CNeLUanmcTy no MOHTaxy
Ansi 03HaKOMIEHMS NpU paboTax, CBA3aHHbIX C
npuGopom.

OnucaHue

[eknapaumsa cooTBeTCTBUSA

C€

Mpubop cooTBeTCTBYET TPEOOBAHMAM COOTBETCTBYHOLLNX
ONPEKTUB U CTaHOAPTOB, €CIN BbINOJIHEHbLI COOTBETCTBYIOLLNE
npeanncaHna No MOHTaXy U MHCTPYKUUN U3roTtoBUTENA.

UcnonHsiemble pyHKLMU

Mpubop BLINONMHAET HECKONBKO OYHKUMI U AOIMDKEH ObIThb
OTperynupoBaH npv BBOAE B 3KCNIyaTaumio B COOTBETCTBUM C
obnacTtbio NnpuMeHeHns. B aucnetyepe cuctemsl
npencTaBneHbl cnegyrowme QyHKUNK:

e Kackag moagynupytowero TI

o Kackap nepekntovatoero TI

e Perynatop 2 T unu 2-ctynen4artoro TI" yepes pene

e [paHynbl (onepexatoLliee oTknoyeHme TI)

e [logroToBka TEXHUYECKOW BOAbI, 2 CMELUaHHbIX
OTOMUTENBHBIX KOHTYPA, @ Takke 2 JOMONHUTENbHbIE
yHKUMM (BO3MOXHO MCMONb30BaHMeE B Ka4ecTBe
(PMKCUPOBAHHOIO 3HAYEHUS OTONUTENBHOIO KOHTYpa
Hacoca)

e  Bo3MOXeH pexum oTtonneHnst Yyepes bydepHbin
HakonuTernb

e OyHKUMM COMNMHEYHOro KomnmnekTopa

e Pexum oxnaxgeHus

e YnpaBneHune UUpKynsauMOHHbIMU Hacocamu, B 3aBMCUMOCTM
OT NoTpebHoCTH

e  ABTOMaTM4eckoe NnepekrYeHne NeTHEro/3MMHEro pexuma

e BoamoxHa akTnBaums Tanmepa Ang Bcen OTONUTENbHOM
YCTaHOBKM



OcHoBHast MHdopmMaLys CopepxaHue

CodepkaHue
Heobx BpeMs onT (nocnegHee Mcnornb30BaBLUEeCs
BpEMsi pa3orpeBa) 11
OcHoBHast nHgopmaums 2 ConHeyH./M® (ConHeuHbIN + MHOroyHKLMOHAMbHbIN
Tpe6oBaHus 6e30nNacHOCTM 2 AaT4NK) 11
MpaBuna nogknioyeHns HanpsKeHus 2 T-M&(1-4) [F11-F14] 11
YCroBUs: rapaHTIn 2 T-konn (1,2) (temnepaTypa KonnekTopa) 11
BaxkHble SeMeHTLl TekcTa 2 KOJ‘IJ‘IeKTOpH)bIVI Hacoc (1,2,3) (ctaTyc Hacoca "
YkazaHue 2 konnekropa
O6LMe yKkasaHus 2 3apsaka KH (B, HH, 3)
(cocTosHue HarHeTaTenbHOro Hacoca Hakonutensa) 11
3apsigka (MB2,HH2)
Onucanune 2 (cTaTyc neperpyxatoLlero Hacoca) 11
[eknapauuns cooTBeTCTBUS 2
CoM.q:]JC)‘:(-I::ﬁr bie (pyHKLMH g O6nacTb «lMoTpebuTenb» 12
Cxema (ycTaHOBKa 3Ha4eHWUin) 12
Hemeuxknin => g3bIk 12
KoHTpacTtHocTb KK 12
Yactb 1: O6cnyxuBaHue 6 ApkocTtb KK 12
HopManbHbI pexxum paboTbl 6 °C/°F 12
OpraHbl ynpaBneHnsi B HopMansHOM pexumMe pabotbl 6 lNopsuas Boaa 12
MHavkaums / yHKLMKN CTPOK B HOPMasibHOM 1x - nogorp rop B (1x Bogonogorpes) 12
pexunme paboThbl 6 Pacu T I'B 1-3 (ycTtaHoBneHHasa Temnepatypa 'B) 12
HacTpoiika pexuma, a Takke pyHKLMIA nprema 3HauyeHve PBI" (3HaveHue paboTbl 6e3 ropenku) 12
rocten, NOHWXeHUs 1 "NpsmMoi yHKLMK oTnycka" 6 Peumnpkynsaummn B
Bbibop pexvma paboThl 8 (umpkynaums npu nogrotoske B) 12
BosgevictBue pexmma paboTbl 8 AHTUNErnoH (pyHkumsa "AHTunernoHenna") 12
OTon koHTyp 1/2 13
P Pexum 13
€XNM o6CcnyXuBaHus 9 Pacy T nomeLueH 1-3 13
OneMeHTbl ynpaBneHust B pexume obcnyxmeaHusi 9 T HOYLIO 13
(|/;H,D,I/IKaLWIF| B PeXMMe yrpaBrneHns 9 T npu oTCyTCTBMM 13
CHOBHbIE EVCTBMSA MPW yNpaBneHun 9 T ML) - OXNAKAEHHE (TOMbKO B PEXIME
®PyHKLUMK, BbIGUpaemble ¢ nomoLlbio F-knaeuw 9 oXRaKAEHNS) 13
O6nacTu [Bug NapameTpoB perynmpoBku] 9 MuH TH - oxnakaeHue
ﬁgi:gf)}:amnb g (TONbKO B pexmMMe oxnaxaeHus) 13
Mporpammbl BpemeHu (paboTta no Tanmepy) 9 Mpepen Har axem / Mpepen Har Ho'bto 13
BpeMZ- aTa P P Py 9 Kpuas otonneHus 13
CZ BI/IC'D. 9 ABTOM aganTaums (agantauusi OTONUT. KPUBOWA) 14
Te)F()HVIK 9 BnusaHue okp cp (Batumk TemnepaTypbl nomeLLeHuns) 14
Cneumnanuct @A (Tonbko npu ®A yepes wuHy BUS) 9 ﬁgﬁgL‘;ﬂ\;:)—r (ananTaLms naTMKa TeMnepaTyphl 14
ypgi:':n:[ang, tﬁgﬁgﬂi:gﬁgﬁgﬁrﬁmw perynposku] g OntMmMusauus (onTMMm3aums Harpesa) 14
opsvas Boga 9 M Bpems onTum
OTF())I'IVITerIbeIVI KOHTVD 1/ 2 9 (mMakcumanbsHoe BpemMst onTuMm3aLmn) 14
o yp MoHWx onTUM (ONTUMM3ALIMS MOHMKEHNS) 14
ConHeuHbln konnektop/pene M® 9 AxTusmaauys MK 14
. O6nacTb NporpamMm BpeMeHU 15
HacTb 2: 0630p NokasaHui / ycTaHOBOK 10 V13MeHeHWe HacTPOEHHON MporpaMMbl BpEMEHH 15
065'::“:; ((;ﬂ:::;eig»aHaquMﬁ) :g OTonuTenbHbIe KOHTYPLI M ropsiyas Boaa 15
T cHapyxu [F9] 10
3ap. 3HaueHwe - cHapyxw [F15] 10 BpemeHHasa nporpamma ons Konnekropa 16
T konnekTopa (Tonbko nNpu kackagax) [F8] 10 O6nacTb Bpemsi-aara 16
T kotna[F8/F13 unu LUMHA] 10 MapameTpbl ypoBHs "Bpems-gaTa” 16
CocT koTna 10 Bpewmsi 16
T 06p nuHum [F17] 10 3apaTuvk BpeMeHn Ansi BCeX perynsrtopos 16
T Hakon B/C/H [F3/F2/F1] 10 Hata 16
Mogynsums 10 DyHKUKNS OTnycKa 16
ropgqaﬂ BoJa 10 ABTOMaTHn4yeckoe nepeknyeHmne 3MMHero/neTHero
Pacu T 'B (3agaHHas Temnepatypa ropsiden sogel) 10 BpemeHu 16
T I'B (Temnepatypa ropsideii Boabl) [F6] 10
TropsH 5 O6nactk "CepBuc” 17
%T?Inpnzepr;angsyﬁﬂerHem Yactu Hakonmtens) [F12] 10 CTaTyC 1 TECTUPOBaHME pene 17
TecTtupoBaHue pene 17
(Temnepatypa 06paTHOro KOHTYpa LMPKyNALmMm) 10 Beoa Eo.qa 683(§)I'IaCHOCTI/I 17
Oron KoHTyp 1/2 1 TecTupoBaH1e AaT4YMKOB 17
T MNOM (temnepatypa B nomeLleHun) [F2/F15] 11 Homep nporpammbl XXX-XX 18
T 6accenHa (TemnepaTypa 6accenHa) [F2/F15] 11 KackaziHoe BKIIOYEHIE NP PyYHOM pexmme
T I'B (Temnepatypa ropsidei Bogsl) [F11/F5] 11 (3aLUMLLEHO KOLOM) 18
T npu nogadye (Temnepatypa npv nogade) [F11/F5] 11 Bpewmsi pa6 rope n Kon craptos rope 18
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CopepxaHue OcHoBHasi MHopmaLms

TecT orpaHuynTens 18 YBenuy AnH KOTIOB
Cepsuc 18 (amHamuka nogkntoyveHus kotnos [K]) 26
Mo pate 18 YMeHbLU AMH KOTNOB
Mocne paboyero nepuoaa 18 (anHamuka oTtkntoveHust kotnos [K]) 26
KBuTnpoBaHue coobLueHnst 0 TexobcnyXmBaHn1 Ha Bpewms gon HacTp (Bpemsi [OMONHUTENBHON
aucnnee 18 HacTpoviku ansa perynsaropa ) 26
cbpoc... 18 Makc moaynsums 26
MwuH moaynaums 26
O6nacTtb «TexHuK» (Cneuunanuct) 19 mMH Moﬂynﬂ'#g' 26
BBoa koga 6e3onacHocT 19 OAyn kot © N
(Tonbko ons cTtyneHen sBogonoarotosku B) 26
Koucurypaums ycraHoski 19 MocnepoBatenbHocTh 1 (Mocne 1 26
3ameHa koga 19 A AosatensHoc 1)

MocnepoBatenbHocTb 2 (MocnenoBatensHoOC 2) 26

Anpec maructp 1/2 19 Mocn cTb KOTNOB (NOPSAOK NEPEKMYEHNS) 26

(HOMep oTONUTENBLHOrO KOHTYpPA)

CwmeHa nocnegoBaTensHOCTH *)
M3onsaumns WwuHel (CoNnpoTuBEHMe Harpy3sku WnHbl) 19 (BPEMEHM 10 CMEHbI NI0CNIEA0BATENLHOCTH) 26
MuTaHue an wuHbl (NMTaHue ans wuHbl eBUS) 19 BNOKMPOBKA LIMKIa *) (BPEMEHN NEpeKmoYeHMs
3apgatynk BpeMeHu 3agaTtuuk BpemeHu 19 A1 CREAyIowEiA CTYNeHM) 26
Cxema (BbIOOp OCHOBHOWM (PYHKLMM perynsaropa) 19 MapaMeTpbl PEeryTMpOBKY AS YTIPABNEHIs:
Twun Ten reH 1 (Buag NepBoro TennoreHepaTopa) 20 MoaynsiLMeit 27
LWNHA TEM-TI" 1 (nogkntoyeHune gna TI) 20
Tun Ten rex 2 (8un BTOpOro T => A7) 20 Ha&;zahmﬂzaelﬁzlem:;HaquMﬂ OydepHoro HakonuTens g;
XpaH Tenn reH 2 (HakonuTens Tenna ans Tr2) 20 YBenmq%AH Eomoe
Hakonutens
(BUA HakonuTEnNsi B CUCTEME OTOMNIIEHUS) 20 g,'q“r:fb“mfmzofoﬂ'g:ewﬂ kotnos [K]) 27
Pexum oxnaxaeHus (oxnaxaeHue nomMeLLeHms B (QUHAMKE OTKIIoYeHMS KOTNOB [K]) 27
pexume) 20 3arpyautb T-Hakon 27
®dyHkumna $15 (dyHkuus gatyumka ans F15) 21 MuH. T-HaKonUTenb 27
Ha&;iim.? ?(‘;'\TA;;B 13?;1:(;2M?eﬁnj:;;::;;;?re)pampos gg HactpauBaemble 3HavyeHus ans exoga/Bbixoga 0-10 B 28
MwuH T kotna 1/2 (MuH. Temnepatypa TI) 22 Ha??gggii:“;:f _32)?::;'(:15‘:; PeXIMa OXNaKACHN gg
gﬂo?gxﬂ:HL:g;nekTopa (Tonkko npu KackapHbIx 29 HactpauBaemble 3HavyeHusa ans sxoga/sbixoga 0-10 B 28
3awmTa oT KOHAeHcaTa 22 Kpusasi HanpsxeHms
w A (Tonbko npu Beixoge/Bxoae 0-10 B) 28
T pasorpeBa 22 KpuBas 11-xx
MwuH orpaHuyeHne (OrpaHnyeHne MUHUMAanbLHOMN (TONbKO A1 KPUBO HANpsHKeHMs = 11) 28
Temneparypbl B TennoreHepaTope) 22 MporpaMma cyLku fona 29
LVI':T;Se3:§ﬂcfa::$iii:;z$§r: aTo gg lMpenBapuTENbHO HACTPOEHHbIE NapameTpbl 29
yxcry parop CyLuka nona (BKMOYeHWEe pexrmMa CyLLK/ nonay) 29
Kotn-Kackag (Bpemsi o cmeHbl kackaga TI) 23 Mporp cyLuki nona (peryn1poska) 29
BrnokvpoBka uukna(Bpems nepeknoyeHns ans Fopsuas Boaa 30
Creaylowei cTynenm) 23 Bnokunp HarHeTaTens
Fucrorpamma rop 2 (ans Tepaoro Tonnvea / 2- (brioknpoBka HarHeTaTenbHOro Hacoca) 30
rropenKa) . gg Mapann pabota Hac
rpa‘q"eHTHb'" meTon 23 (napannenbHas paboTa HacocoB) 30
Mpa/:lVIEHT 23 'op Boga-noBbILLEHNE
aKc. NoHwkeHe 23 (npeBblweHne npu pexume B) 30
ﬂ””' BbIKIIIO4EHNE T 23 FMcTepes rop BoAbl(rMCTEPesnc ropsueil Boabl) 30
OBapvwmoe oxnaxaeHune 5 B - cnepoBaH (Bpemsi Bbibera Hacoca B ) 30
XNDKAEHNE KOT“_?_F(BK”*OquMe aBapumHoro 03 Bxog TepMocTaTa (HarpeBaTerb [B ¢ Tepmoct.) 30
oxnaxaenus Ana TT) Tepm cbyHKUMS (Ans moaynmpyolwx TI) 30
XonogHbi nyck ¢ T oxn kotna (TemnepaTtypa Nosapsaaka (Tonbko ¢ F12 =T rop B H) 30
BKITIOYEHINA OXTaxXAeHus) 23 OTonUTEnNbHbIN KOHTYp | / I 31
XapakTepucTUKM nepeknioYyeHus npm 2- ®yHKuns OK
CTyneH4aTbIX ropesnkax 24 (BbIBOP (OYHKLMM OTOMUTENBHOTO KOHTYpPA) 31
Mpouenypa nepekniouerus Tl Ha meTon Pexum Hacoca OK (pexum paboTbl HACOCOB) 31
rpagueHToB 24 OTKpbIT cMecuTens
ﬂapalineprl perynupoBKU Ansi KackagHOro ynpaBneHns25 (AMHAMWKa OTKPLITUSI CMECUTENst) 32
Haiig kotnos (konndectso TI) 25 3akp cMecuTens (AMHaMuKa 3akpblTUs cmecuTens) 32
MOU.I,HOCTI:! CTyneHb (MOLLHOCTb TensoreHepaTopa T-Makc npu nog (Makc. TemnepaTtypa npyu nogade) 32
ANt Kakaoii cTyneHu) 25 MwuH T npu nogade (MyH. TemnepaTypa npv nogade) 32
CkaHnpoBaHme LWiHbI 25 T-npsiMoit Nofaum - oxnaxaeHue (TonbKo B pexnme
MuH mopa Kackap (MWH. kackag moaynaumm) 25 OXNaXOeHsl YCTaHOBKM) 32
l'opsyas Boaa kotna T aHTU3amep3 (Temn. 3awwuTbl OT 3amep3.) 32
(kon-Bo cTyneHeit Ans pexuma 'B) 25 3anasabiB HapyX T (3anasablBaHne HapyXHOM
PasHuua B perynup (pasHuua B perynupoBke Temneparypbi) 32
kornekTopa) 25 CwmelueHue kpuson (napann. Cmew. Oton. kpuson) 32
Obuias MOAY AL (HeobxoaMMas MOLLHOCTL Mag B OTOM KOT (pa3spelu. 0TBOAA Temnsa KOHT.) 32
ycTaHoBkM [B %)]) 25 DYHKLMM OONOMHUTENbLHbIX pene 33
MapameTp nepekitiod (-99 — +99) 25 ConHeuHblit konnektop/pene Mo 33
Bpemsi 6Gr1okMpoBkK ((haKkTU4ecKkoe OCTaToqHOe ®yHKuma Md1 (BbiGop dyHKUMI pene Md1) 33
3HaveHue) 25 3an T M®1 (TemnepaTypa nepekroyeHns Md1) 33
Makc T koTna (MakcumanbHas Temneparypa kotna) 26 Muet M1 (rucTepesnc BrtoueHus pene Md1) 33

) |



OcHoBHast MHdopmMaLys CopepxaHue

MvcT BbIkn M1 CornHeYHble yCTaHOBKMU - NpUMepbI 52
(ructepesuic BoikMoueHus pene Md1) 33 NononHutensHoe o6opyaoBaHmue 53
Makc T-konnektopa 36 Mogaynb koHTpons paboTbl Merlin BM, BM 8
MwuH T-konnekropa BKJ1 36 n Lago FB 53
MuH T-konnektopa BbIKI 36 OuctaHumnoHHoe ynpasneHne FBR2 53
T-konnekTopa - 3awmTa 36 TenedoHHbI NepeknoyaTens 53
PasH 06p nuHUM oxnaxaeHus 36 DCF-npnemHumk 54
Makc T-Hakonutens 'B, HH, 3 36 PC (nepcoHarnbHbIi KoMMboTep) 54
HAnuTtenbHocTb Mycka konnekTopa [cek] 36 CeTb KOMMYHUKaLWU CUCTEMBI 54
Maysa npu nycke konnekropa [MuH] 36 Bus ID (HoMep LWuHBbI) 54
"pagmeHT nporoHa HacocoB AN Konnekrtopa [MuH] 36
Oatyuk 54
ConpoTuBneHns 4aT4mMKoB 54
YacTtb 3: O6wme onucaHus pyHKLUN 37 Hatuunk HapyxHol TemnepaTypbl AF (- 55
YnpaBneHne 0TonuUTeNbHbIX KOHTYPOB 37 MorpyxHon natunk KF =/ SPF 55
Moropo3sasucyMoe yripasrexme 37 [laTunk TemnepaTypbl notoka VF 55
BnivaHve gatumka Temnepatypbl NoMeLLeHns 37
[MoaroToBka ropsiven Boabl 37
PGl => pexum paboTbl 63 roperku 37 Myck 56
OYHKUMS 3aWWThI OT 3aMep3aHist 37 Mpouecc 5 56
YCTpoiicTBa ynpaBreHusi ropenkon yepes wuHy eBUS 37 Basosble HacTpouku o6
Mposepka namstn EEPROM 37 Hemeukunii 56
Lienb UMpKyNSLMOHHBIX HACOCOB 37 Bpems 56
BkrtoyeHmne ¢ y4eTom noTpebHOCTW B Harpese 37 Fop/mecsu/neHsb 56
BkntoyeHne ¢ yueToM Npeeros Harpesa 38 Kondpurypaums . 56
BbiGer Hacoca npu BbIKIKOYEHUN 38 KoHdburyp cuctembl (BbIGOp OCHOBHOM (hyHKLUN
3awyTa Hacoca oT BrNOKMPOBKY 38 perynsitopa) 56
3alumTa cMecuTens ¢ NpMBOAOM OT BrOKUPOBKY 38 Tun Ten rex 1 (sup nepeoro TennoreHeparopa) 56
T-NpAMOI NOfAYY - OXNaxaeHne LWNHA TEMN-T 1 (nogkntoveHune ana TI) 56
(TONbKO B peXuUMe OXNaKAEHWUs] YCTAHOBKM) 38 Tun Ten rex 2 (sun sToporo Tl => A7) 57
XpaH Tenn reH 2 (Hakonutens Tenna ans Tr2) 57
HakonuTenb
(BuA HakonNuTENs B CUCTEME OTOMNNEHUS) 57
YacTb 4: YcTaHOBKa M nycK 39 Pexum oxnaxaeHus (oxnaxaeHve nomeLeHns B
YcTtaHoBKa 39 pexume) 57
MoHTax 1 gemoHTax 39 pagneHT 57
MNogkntoyeHne nuTaHus 40 OYHKLNA-OK (BbIGOP OyHKLMM OTONUTENBHOMO
Cxema nogknoyeHui 41 KOHTYypa) 57
MowHocTb/cTyneHb (MowHocTe TIT ans kaxaon
KoHdurypaums cucrtembl 42 CTynetm) 58
Cxema 01 = Merlin 4034 => KackagHbIi perynatop DYHKUMN AONONHUTENLHBIX pene 59
DyHkumsa M1 (BbIGop dyHKuMIA pene Md1) 59
ansa mogynupytowero T 42
Pacnpeaenexie kemm 42 3ag T M®1 (tTemnepaTypa nepeknioverHmns Md1) 59
Cxema 02 = Merlin.4834 => KackagHbivi perynatop et Mo1 (rctepesuc pene Mo1) 59
DyHkuma F15 (dbyHKkuma aatymka gnsa F15) 62
ans nepekntovatowero TI 43 )
PacripesieneHue Kemm 43 Appec wuHbl BUS (HoMep oTonMTeNbHOro KOHTYypa): 62
Cxema 03 = Merlin 3611 => PerynsTop 0-10 B 44 Ratamkn 62
Pacnpenenenne knemm 44
Cxema 04 = Merlin 0634 => cTaHgapTHbIA perynsarop
C 2-cTyneHyateim TI 45 \YacTs 5: MpunoxeHue 63
PacnpeneneHue knemm 45 WUHauKaums ownbok 63
Cxema 05 = 2Tl -perynsitop => 2 kackaga YcTpaHeHUe HencnpaBHOCTeN 63
TennoreHepaTopOoB BKITKOYAOTCA MOCPEACTBOM pene 46 ra6apuThbi 65
Pacnpesenexue knemm 46 TexHuuyeckue AaHHbIe 66
Cxema 06 = Merlin 6644 => Perynatop ocagka u
HakonuTens 47
PacnpefneneHue knemm 47

YctaHoBka 06 = Merlin 6644 => Perynstop ans
rpaHyn un 6ycgepa ¢ KOMOMHMPOBAHHBLIM HAKOMUTENEM

=> ¢ HacTpowikon napameTpos! 48
PacnpefgeneHue knemm 48
YctaHoBka 07 = Merlin 1144 => gononHeHue K
cMecuTento 49
Pacnpenenenne knemm 49
YcTtaHoBka 09 = dhyHKLMSA OxNnaxaeHus B o6paTHON
NIMHUM OTOMUTENBHOrO KOHTYpa 50
PacnpeneneHne knemm 50
YcrtaHoBka 10 = yeHTpanbHas QyHKLUS oOxXnaxaeHns
N CBSI3b C KOSNIEKTOPOM 51
PacnpepneneHue knemm 51



HopmanbHbIN pexum paboTbl

YacTtb 1: O6cnyxuBaHne

YacTtb 1: O6cnyxuBaHue

HopmanbHbIU pexxum pabomabl

[N

[ DN

—
worfl)
MH 26 mas 05 10:00 +—1
T 1
0 12 24 (1 2
T-Tr 1 56,8°C+—3
oToBHOCTL Harpes -—4

M3-3a norpeluHoCTen TeMnepaTypHbIX 4aTYUMKOB MeXay
pasnuyHbIMU TEMNEPATYPHLIMU NOKasaHUSIMK
BO3MOXHbI +/-2K (2°C) oTKnoHeHus. Temnepatypsbl,
KOTOpble N3MeEHSITCS BbICTPO, MOrYT MMeTL Bonee
BbICOKME OTKITOHEHUS B TEYEHME KOPOTKUX NEPUOOOB U3-
3a pasnUYHOro NOBEAEHNS BO BPEMEHMW PA3NUYHBLIX
0aTYMKOB.

MHavKkaumsa TekyLmx nporpamMmmMbl OTOMNMEHWS BCEX
BHYTPEHHMX OTONUTENBHbIX KOHTYPOB perynsitopa
XKEeCTKO npuBsidaHa Ha ypoBHe "M3bpaHHoe" k cTpoke [2].
Co0TBETCTBYHOLLMIA HOMEP OTOMUTENBHOTO KOHTYpa
nokasaH B ckobkax. Bce npoune nabpaHHbie pyHKUMK
MOXHO MporpamMmmmpoBaTb camocTosATensHo. CMeHa
WHAMKaLMM NPON3BOAMNTCS BpaLLAOLWENCS PYKOSTKON.

Pexum .
KoHel,

[(oTOBHOCTL

Pexum .
KoHeL

MoHwxeHne

014 00 mun

Pexum .
KoHel

I'IoggmeHme

OeHb

MNMepen nepBUYHLIM BBOOOM B
3aKcnnyaTtaumilo UM HenocpeacTBeHHO
nepen MOHTaXHbIMKU paboTamMu Heob6xoaANMMO
O3HaKOMMUTbLCS € pa3genom "YcraHoBKa".

OpraHbl ynpaBneHusi B HOpMaribHOM pexume paboTbl

@ Bpalatowascsa pykositka: Beibop napameTpa ans
WHAMKaLuMn Ha ypoBHe "M3bpaHHoe" npon3BoamnTCs B
CTPOKe 2 NMOoCPeACTBOM BpaLLAIOLLENC PYKOSTKM

o Knaeuwa Home: Nepexon OT ynpaBneHus perynsaropom
K HOpMarbHOMY pexunmy paboTbl U Hao6opoT
(cTaHpapTHas MHaMKaums)

="
C—=
=

=) F-knaBuWM => CM. (PyHKLUN CTPOK

Muavkaums / pyHKLMN CTPOK B HOPManbHOM pexume
paboTbl

CTpoka 1: ViHavKaums oHsA Hedenwu, AaTbl U BpEMEHU CYTOK
F-knaBuwa: WameHeHWe OaTbl, BpEMEHU, Y CPOKOB OTMyCKa

Cr1poka 2: Havkaumsa n3bpaHHoro (BbIGop TekyLwmnx n3bpaHHbIX
YHKUMI ONs MHAWKAUUM Npon3BognTcs NocpeacTsoM
BpaLLaoLLENCs PYKOSTKM)

F-knaBuwa: W3meHeHne n3bpaHHOro nnm gononHUTenNbHas
nHOMKauus

Crtpoka 3: IHankaumsa Temnepatypbl TennoreHepartopa 1 unm
HaKOMUTENS NPU KackagHOM BKITHOUYEHUU

F-knaBuwa: WHaukaumsa sagaHHon Temnepatypbl TI
Crtpoka 4: BneBo => uHAMKaLus LeHTPanbHOro pexvma
BnpaBo => nHaukaums TekyLen cuTyaumm nepBoro
OTOMUTENBHOrO KOHTYpa — eCN OH AUCTAHLIMOHHO He
ynpaBenseTcs

(Otonnenwne, MoHwxkeHune, Mpynna unun OTNyck)

Knaeuwa F: [MepekntoyeHne pexnma unu aktmemsaums
bYHKUMIA pexnma npuema rocTei, NOHWXeHNUs Unm oTnycka
(mencTBUTENBLHO ANst BCEX BHYTPEHHUX OTONUTENBHbIX
KOHTYpOB)

H [ns uameHeHus napameTpoB 13 CTaHAAPTHOM
WHAMKALMN HaXkaTb COOTBETCTBYHOLLYIO F-knaBumLuy 1
NOBOPOTOM PYKOSITKM U3MEHWUTL NapameTp; ecnu
Heo6XoAMMO U3MEHNTbL HECKONBbKO NapameTpos,
BHavane BbiOpaTh xxenaembiii Npu nomowm F-knasuwn.
CoxpaHuTtb 3HaveHue F-knasuwen [OK].

HacTtpoiika pexuma, a Takke (DyHKLMIA NpMeMa rocten,
MOHWXKEeHUs U "npAMon dyHKuumM oTnycka”

B HopmanbHOM pexume paboTbl (CTaHaapTHasa MHAMKaLWS)
HaxaTb F-knasuwy [4].

Tenepb MOXXHO MOBOPOTOM PYYKM U3MEHUTL Pabounii pexum
(cM. pexxvMbl Ha cnegytoLLen cTpaHuue).

CoxpaHuTb knasuwen "OK" => F-knasuwwa [4]

3akoHunTb 6e3 coxpaHeHus knaeuwen "KoHel" => F-knaBuiwa
(11

[Ons aktuemnsaumm yHkummn "Mprem rocten” n "MoHmkeHne"
HaXkaTb COOTBETCTBYHOLLYO F-knasuwy [2 unu 3).

Tenepb MOXXHO MNOBOPOTOM PYKOSATKM BHECTU U3MEHEHMWS B
nokasarternb NpoAsieHus pexnma otonnenuns (MoHnxk) nnm
npepsatb pexum otonneHus ("MoHwxeHne").



YacTtb 1: O6cnyxuBaHmne

HopmanbHbIN pexum paboTbl

Ecnu oTonneHve O0MKHO NPOAomKaTbCA UMK NMOHUXKaTLCS B
OCTaBLLYHCS YacTb AHSA, TO MOXHO JIEBbIM MOBOPOTOM NGO
YCTaHOBUTb HarpeB B TeYEHWe BCEro AHs, NMMbo npekpatuTb
oTonneHue. Taknum o6pasom MOXHO BbICTPO M HACTPOUTL
OTMYCKHOWN PEXUM NPSIMOro 3arnycka (Hanpumep, NoHmxeHne 5
OHewn)



HopmanbHbIN pexum paboTbl

YacTtb 1: O6cnyxuBaHne

BbiGop pexuma paboTbl

@ BbiGpaHHbI pexum paboTbl BuAeH Ha gucnnee. Nocne
BblibOpa pexrma HOBble U3MEHEHUS Ha4YMHaOT AeNCTBOBaTh
yepes 5 cekyHA.

Bblbrpaemble pexunmbl paboThbi:

% Pexnm oxnaxaeHus

- BrioknpoBka pexmma oTonneHust (ToNbKo NOArOTOBKa ropsiven
BOAbI)

- - 3anyck oxrl. yCTaHOBOK MpW 3anpoce CO CTOPOHbI
OTOMUTENBHOMO KOHTYpa W NPEBbILLIEHUM TeMNepaTypbl
YCTaHOBKMW/TEMM. 06P. KOHT. MpW OXnaxaeHun

- PerynupoBka oTONUTENBLHOMO KOHTYpa C AOBEAEHNEM A0
TemnepaTtypbl OTONUTENBHOIO KOHTYPa/TEMIM. MPSIMOro KOHTYypa
npu oxn.

Mpu akTMBHOM PyHKLUMK MO [MepekntoyatoLmin knanaH -
oxnaxaeHue"

=> rngpasnuyeckoe pasfefieHre oxnaxaarLLero KoHTypa
- MepeknioyeHre NepeknioyaroLLero KnanaHa KoHTypa
oxnaxgeHusi

O Pexum 3awmrbl oT 3amMep3aHusa
(OTOI’IJ'IeHVIe M NOAroTOBKa ropsiven BoAbl BbIKITHOYEHbI,
aKTUBHOW OCTaeTCH TONbKO (*)yHKLI,VIﬂ 3aunTbl OT 3amep3aHV|$|)

@‘I ABTOMaTH4Yeckun pexum 1
(OTonneHwne no otonutensHon nporpamme 1;
NoAroToBKa ropsivyen BoAbl cornacHo nporpamme B)

@2 ABTOMaTU4YECKUM peXxum 2
(OTonneHne no oTonuTensHOM Nporpamme 2;
NoAroToBKa ropsiyen BoAbl cornacHo nporpamme B)

ﬂ\ NeTHuUn pexum

(OTonneHwue BbIKMO4YEHO, NOArOTOBKA ropsiyel Boabl No
nporpamme B)

VA
S .
7' [1HeBHOM peXuM oToNnneHus

(MocTosiHHasA nogaepkka AHEBHOM TeMmnepaTtypsbl 1;

NOAroTOBKa ropsiyeit Bogbl cornacHo nporpavmme 'B)

) HouHom pexum oTonneHus
(MocTosHHan nogaepkka NOHWXKEHHOW TeMnepaTypsl;
NoAroToBKa ropsiyen BoAbl cornacHo nporpamme B)

é‘ Pexxum obcnyxmBaHua (aBTOMaTM4eckn copacoiBaetcs
nocne 15 MuH.)

MoppepxunBaeTcs ycTaHOBNEHHass HOMUHaNbHasa Temneparypa
KOTna = MakcumarbHas Temnepartypa kotna Korga
Temneparypa TennoreHepaTopa gocturaet 65°C, Bo Bcex
KOHTypax noaaepxuBaeTcsi MakcumarbHasi TemnepaTypa
NpSIMOro KOHTypa Ans TennooTsoAa (aBapunHoe oxnaxaeHue).

.’ ABapuvinHoe oxnaxaeHne B KOHTypax Harpy3ku HyHO
YeTKO NOAKMIOYUTL, 3a[aB HYXXHbIA NapameTp
perynvpoBku (mapameTp peryrnvpoBkv - Nag B OTor.
KoTne).

BosgencrtBue pexuma paboTbl

YCTaHOBMEHHBIN pabounii pexxum BNnsSeT Ha paboTy
OTONUTENBHbBIX KOHTYPOB, NOACOEANHEHHBIX K PETYNSTOPY U
KOTny.

Pa3HbIli paboumnin pexxum MoXeT ObITb NPUCBOEH OTAENBHO AN
Ka)xgoro oTonuTenbHOro KOHTypa Ha ypoBHe noTpebutens B
napameTpe "Pabounii pexum".

OTonUTENbHBLIE PEXUMBI " = Pexum 3awWmThl OT 3amep3aHns”
N "v~ = JleTHUIR pexxum" Bo3gencTayeT Ha BCe KOHTYypa
oTonneHns



YacTtb 1: O6cnyxuBaHmne

Pexum obcnyxuBaHus

Pexxum obcnyxueaHusi

AnemeHTbI ynpaBneHus B pexxume o6cnyKMBaHUsA

o Knaeuwa Home: lNepexoa OT ynpaBneHns perynsiropom

K HOpMarbHOMY pexumy paboTbl U HaobopoT
(cTanpapTHas MHaMKaums)

@ Bpawarowasnca pykosaTka: [Monck ypoBHS Unm

NoucK BeNuUYMHbI/NapameTpa perynvpoBku, Unm
N3MeHeHWe BblGpaHHON BENUYMUHBI

=

C—=

=
C——=JHaxatb F-knaBuwm:
e  BriGop cocegHero ypoBHsi
e BriGop cocegHero napameTpa
e  BriGop cocegHen dyHkunm [TeKCT]

[ns nameHeHnsa unu 3anpoca napameTpoB PeryrmpoBKu
cnepyet nubo cHavana nepesecTu F-knasuLly B HOPMarnbHbIV
pexum:

=> M3MEeHUTb / NoKa3aTb BbIOpaHHbLIN NapameTp

Unn HaxaTb knasuwy Home:

=> Perynatop nepeknoyaeTcsi B pexvm obcnyxvmBaHusi

MHaukauus B pexvMe ynpaerneHusl

[‘naBHOE MeH0

KoHey, l
Oucnnen

MoTpebutens

BpemeHH nporpamma

OCHOBHbIe AEUCTBUA NP yNpaBreHuu

e Knaeuwa Home => pexum ynpasneHus

o [loBopoTom pykosiTkm "O6nacTb” [Bug napameTpos]
NpOn3BEeCTN MONCK

e [lpn nomowwm F-knaeumwm BeibpaTe obnacTtb

e [loBOPOTOM pPYyKOATKM HAWTK YPOBEHb
[reHepaTop/noTpebuTens]

e [lpn nomowm F-knaeuwm BeibpaTh ypoBEHL

e [loBOPOTOM pPYKOATKM HAMTW NapameTp ANns perynnposkn /
UHAMKaLMN

e  [lpn nomowm F-knaeuwm BeibpaTe NapameTp Ans
perynupoBku/MHAnKauum

e [loBOPOTOM PYKOATKN U3MEHUTL NapamMeTp perynmpoBKu

e  [lpn nomowm F-knaBumwm BeibpaTh dyHKUMIO / NOATBEPAUTL
n3MeHeHune

PyHKLMK, BbIOUpaeMble ¢ noMollbio F-knaBuw

[KoHeu] MpepbiBaHue TekyLuen dyHKLuM 6e3 coxpaHeHus

[®aBopuT] MNpumeHeHne NnapameTpa perynupoBKU Ha ypOBHE
n3bpaHHbIX PYHKUMIA

[CTaHoapT] N3meHeHne napameTpa perynmpoBKM Ha 3aBOACKYHO
HaCTpOWKy

[KoHeu] MNpepbiBaHue TekyLen yHKLMK C COXPaHEHNEM

[==>] Cnepaytowmit napaMeTp perynmpoBku (HanpumMep, Bpemsi:
Yacbl->MUHYTbI)

[<==] MNpeablgywnin napameTp perynupoBkM (Hanpuvep, gaTa:
Mecau<-rog)

Pacu T nomelleH 1

20,0 °C

Mpu nepBoHayanbHOM HaxaTuu Ha knaBuwy Home nocne
nopauun HanpsikeHusi, OOUH pas

nosiensietcs none BBOA-B-3KCI1. NMocne yctaHOBKMU
nopo6paHHbIX B HEM 3HAY€HUW perynsaTop rotos K paborTe.
Mpu nocneaytolemM NosiBNeHUU Ha gucniee MHAUKaLUU
YPOBHSA, Hanpumep, nocre NpeKkpalieHUs aNeKTponuTaHus,
PYHKLIIO MOXHO MPOCTO 3aKOHYUTb.

O6nacTtu [BMA napameTpoB perynupoBku]

Oucnnen

MokasaHusa 3HavyeHu cnuctembl (Hanpumep, TemnepaTypbl,
n3mepsieMble AaT4MKamMmn N NX pacyeTHbIE 3HaYEeHUs ).

VI3MeHeHNs1 3Ha4YeHNn HEBO3MOXXHbI. Takum cnocobom B aTom
obnacTu UCKItoYeHbl oLWMOKN Npu padoTe.

Nonb3oBaTtenb

Bce 3HauyeHus1, KoTopble MOryT GbITb M3MEHEHbI
nonb3oBaTenem.

Mporpammbl BpeMeHu (paboTta no Tanmepy)
CocraBrneHve BpeMeHHON NporpaMmbl 419 OTONUTENbHbIX

KOHTYPOB, KOHTYpa ropsiyen BoAbl U B JAaHHOM cry4ae
OOMNONHUTENBHbLIX PYHKLMI

Bpems-gaTa

Bpewms, nata, nporpaMmMa oTnycka v AaHHble 4ns nepexoaa Ha
neTHee/3nMHee Bpemsi

CepBuc

CBopa napameTpoB AN TEXHMKA MO CepBUcy

TexHuk

Bce 3HauyeHus1, KoTopble MOryT GbITb YCTAHOBMEHbLI TONLKO

OMbITHLIM CMEUNanucToM (TEXHUKOM, MOHTUPYIOLLMM CUCTEMY).

/N 3nauenns B none ONS cneumanucTa 3allmlleHbl KOAoM
(BO3MOXHBI NOBpeXaeHus/HapyLleHne pabdoTbl).

Cneuunanuct ®A (Tonbko npu ®A yepes wnHy BUS)

Cgop / HAMKaumsi NocpeCTBOM aBTOMaTOB TOMOYHbIX
YCTaHOBOK 4151 NapaMeTPOB, OTNPABMEHHbIX Ha LWnHY BUS.

YpoBHM [NpuKpenneHre napaMeTpoB perynupoBku]
MapameTpbl pasnuyHbix obnacTeln pasgeneHsl Ha cneayoLme
YPOBHU 06CNYXNBaHWUS:

Cxema (ycTaHOBKa 3Ha4eHUM)

MHankaums Bcex 3Ha4YeHWI 1 YyCTaHOBOK, KOTOPbIE OTHOCATCS K

KOTNy Unun K cuctemMme B LieJioM, HO He NpuBA3aHbl K
KOHKPETHOMY KOHTYPY OTONN1E€HUA.

Fopsayasa Bopa
Bce oTobpaxkaemble n HacTpanBaeMble 3HAYEHUs, KacaroLwmecs

LLleHTpanv3oBaHHOW NOArOTOBKW ropsiyeit BoAbl, BKIOYas
LIMPKYNSALMIO.

OTonuTenbHbIA KOHTYp 1/ 2

Bce OTOGpa)KElEMbIe 1N HaCTpanBaeMble 3Ha4YeHus,
OTHOCALLMECA K COOTBETCTBYHOLLEMY KOHTYPY Harpy3ku (TaK)Ke,
Hanp., geueHTpann3oBaHHOMY KOHTYpPY ropsyen BO,D,bI).

ConHeyvHbIn konnektop/pene M®

Bce oTobpaxaemble Ha gucnnee v perynupyemsie napameTpsl,
OTHOCALMECS K BblpabOTKe COMHEYHON SHEPTrnK N HaCTPOMKe
MHOrO(YHKLMOHAnNbHbIX perne.

.’ O630p BCex NapameTPOB — Ha CrieayoLmMX CTpaHuLax.

9



Oo6nactb «ducnnen»

YacTtb 2: O630p nokasaHui / yCTaHOBOK

YacTtb 2: O630p nokazaHuu / yCTaHOBOK

O6nacmb «ucnneuy

.’ Tonbko oTobpaxeHue AaHHbIX => HAaCcTponka
HEeBO3MOXHa

.’ [MokasaTb nosBnseTCA TONBLKO B TOM Cryyae, ecnm
AaTYnK NOAKIIOYEH M 3HAYEeHNe B cucTeMe, B MPOTUBHOM
cnyyae "----" UnNn He NokasbiBaThb.

.’ [MokuHyTb ypoBeHb HaxaTuem knasuwim "KoHew"

CxeMa (ycTaHOBKa 3Ha4eHUW)

Tl => TennoreHepaTop) BbIOpaTh C NOMOLLBIO napamema@

T HapyxHas

HapyxHas Temneparypa

Pacy T CHapyxu

MpeanucaHHble HapyXXHble HOMUHAMbHbIE
AaHxble (0-10 B)

T konnektopa

TemnepaTypa Konnekropa u
HOMUWHanbHoe 3HayeHue (npu nomoLum F-
KnaeuLwK) (TONbKO ANS Kackagos)

T koTna

Temnepatypa TI" 1 ( go 8)

CocTt KOTNna

Cratyc (Bkn./Bbeikn.) TT ¢ 1 no 8

T TBepA Tonnvea

Mpn TI 2 =TT Ha TBepaom Tonnuee (A7)

T 0bp nNuHWUM 1

TemnepaTypa cucTeMbl 06paTHOrO NoToKa
T

T 0bp NuHMKM 2

TemnepaTypa cucTeMbl 06paTHOrO NoToKa
Tr2

T obp. nogaun

TemnepaTypa NMHMM obpaTHoM nogayn B
yCTaHOBKe

T Hakon B TemnepaTypa HakonuTens - otbop

T Hakon C TemnepaTypa B HakonuTterne - 30Ha
HarHeTaHua Tl

T Hakon H TemnepaTypa B Hakonutere 30HbI
CONHEYHOro Konnekropa

T akkym 3 TemnepaTtypa B Tennoakkymynsatope 3
(Hanpumep, oTonnexHue bacceriHa ot
COJTHEYHOrO KOsneKTopa)

Mogaynsuus CteneHb mogynsaumm TI

lopenka 1 Cratyc pene ropenku 1 (Bkn./Bbikn.)

[openka 2 Crartyc pene ropenku 2 (Bkn./Bbikn.)

Owwnbka Homep ownbku; 00 = oLwmbKM

OTCYTCTBYIOT

Fopsa4yas Boaa

T-rB

TekyLLlee 3Ha4yeHne TemnepaTypbl ropsiyen
BOZbl 1 TEKYyLLEE HOMUHANBHOE 3HaYEHNE
TeMnepaTypbl ropsiyelt Boapbl COrnacHo
nporpaMme oTonmneHust U paboyemy
pexumy

TropsH

TemnepaTtypa Hakonutens B B HUXHewn
obnacTtu (nogaya/conHeyvHas aHeprus)

MoTtpebHocTb B B

CTtartyc notpebHOCTM B BOAOMNOAOrpEBE
(Bkn./Bbikn.)

Hacoc ons rop Boabl

CTtartyc noTpebHOCTM B BOAOMNOJOrPEBE -
HarHeTaTenbHbIV Hacoc (Bkn./Bbikn.)

B - pasbnokupoBaH

AxTnBM3auuns sogonogorpesa (Bkn./Bbikn.)

T npu peumpkynauum

TemnepaTypa o6paTHOro KOHTypa
LMpKynsiumMm

LinpkynaumMoHHbIN
Hacoc

CraTyc UMPKYNSALMOHHOIO Hacoca
(Bkn./Bbikn.)

Cxema (ycTaHOBKa 3Ha4€HUMN)
T cHapyxu [F9]

[ns ynpaBneHus KOTna UCnosb3yeTcsa NokasaHne HapyXHOn
Temnepartypbl. [okasbiBaeTCca OKpyrneHHasa Temneparypa.
3apn. 3HauveHue - cHapyxwu [F15]

Yepes Bxop 0-10 B Ha perynaTtop moxeT ObITb NogaHo
coobLeHne 0 CyMMapHOM HOMUHAaINbHOM 3Ha4YeHUN NapameTpa
(cm. KpmBas Hanpspkenust - cTp. Fehler! Textmarke nicht
definiert.

T konnekTopa (TonbKo npu kackapax) [F8]

Mocne HaxaTtusa F-knaBuwmy Ha gucnnee nosiBUTCs
HOMMWHanbHOE 3HayeHue. 3afaHHOe 3HAa4YeHNE COOTBETCTBYET
MakcuMmarbHol Tpebyemon TemnepaTtype Harpy304HbIX
KOHTYpPOB HarpeBaTesibHOW YCTaHOBKW (BKI1. MOATOTOBKY
ropsiyert Boabl). HyxxHas Temnepartypa paccumTbiBaeTcs,
cknagblBasi TemnepaTtypy yCTaHOBIEHHYIO HanbonbLUyO
NoTpPeBbHOCTb MMEIOLLENO CMECUTENBHOIO KOHTYpa CO
3Ha4YeHNEM CMeLLIEHNst OTOMUTENbLHON KpuBOW (MapameTp
obnactu TexHuKa).

T kotna[F8/F13 nnu LUNHA]

MN3mepeHHble TekyLLme TeMnepaTypbl BCEX MOAKMOYEHHbIX
TennoreHepaTopoB (TOMbKO MPU HANUYUM AATYUKOB)

CocT KoTna

[ononHuTtensHo 6yaeT nokasaHo Ha gucnnee, BkNoyeH nu TT,
npu AByxctynenyatbix Tl Takke 6yaeT nokasaH cTaTyc BTOPON
CTYNeHu.

T o6p nuHun [F17]

TemnepaTypa 0b6paTHOWN NMHUM AN 3aMycka OXnaxKaatLmx
YCTaHOBOK (CM. [T 06p nuHMM - oxnaxaeHue)).

T Hakon B/C/H [F3/F2/F1]

(TONbKO NPV NOAKMIOYEHHON HAKOMUTENBbHOM €MKOCTH)
3HayeHusa TeMnepaTtypbl HakonuTensa B obnactn otbopa, B
obnacTtu HarHeTaHus 1 Nogayvn oT anbTePHATUBHBIX UCTOYHMKOB
3Heprum.

Moaynsuus

Tonbko ecnv MOAYNUPYIOLLMIA TenrnoreHepaTop NOAKIoYEH
yepes LWMHY 1 nepedaeT AaHHbIN napameTp.

FNopsvyasa Boga

Pacu T I'B (3apaHHas TeMnepartypa ropsiyeii Bogbl)
[Moka3saHune TeKyLlero AeNCTBYHOLLEro 3HaYeHUst ons
perynmpoBKu.

T I'B (temnepaTtypa ropsiyen soabl) [F6]

MokasaHne n3mepsiemMon TemnepaTtypbl BEpXHEr0 HakonNuTens
T rop B H (TemnepaTtypa B HWXxHen 4yactu Hakonutens) [F12]

Hanpumep, npu nogaye Tenna oT COMHEYHOW YCTaHOBKW U
KOTNna Ha TBepAOM TOMMUBE UMW NPU aKTUBHOM pexume
posapsagkv (QO3APALOKA = 01). MHavkaums TemnepaTypbl
HakonuTens ropsyen BoAbl B 06nacTv nogayv Tenna

T npu peumMpKynsaumMm (Temnepatypa obpaTHOro KOHTypa
LUPKYNALUN)

TonbKo Npu akTMBM3aLUMN OYHKLUW LMPKYNALUK C ypaBneHnem
no Temneparype.



YacTtb 2: O630p nokasaHun / yCTaHOBOK

Oo6nactb «ducnnen»

OTon koHTyp 1/2

T nomeLyeHus TekyLuee 3HayeHne TemnepaTypsbl
NOMELLEHMS 1

TeKyllee HOMUHAnNbLHOEe 3HaYeHne
Temneparypbl NOMELLEHNS COrMacHO

nporpamMme OTOMSIEHUS U PEXMMY PaboThl

BnaxHocTb Moka3aHne BnaXHOCTW NoMeLLeHns (ecnu
nmeeTcs 3HaveHue)

T b6acceviHa TekyLlee 3Ha4eHne Temneparypbl
BaccelniHa n HoMVMHanNbLHasa TemnepaTtypa B
HacceliHe

T-'B TekyLlee 3Ha4YeHne TeMmnepaTypbl

ropsiyent BOAbl U HOMUHaNbHas
TemnepaTypa ropsyen Boabl

T npv nogaye TekyLlasi TemnepaTypa B NPSIMOM KOHType
"
TekyLlasi 3ajaHHas TemMrnepaTtypa B

NPAMOM KOHTYpe

[ebn oton KOHT OTonuTenbHbIN KOHTYP B peXuMe Harpesa

(Bkn./Bbikn.)

Hacoc oton koHTypa | CTaTyc Hacoca OTONUTENbHOTO KOHTYpa

(Bkn./Bbikn.)

Heobx Bpems onT MpeaBaputensHoe Bpems, TpebytoLieecs
ANs Harpesa NpuW akTBMPOBaHHON

onTMuMnsaunn pasorpesa

ConHeYHbIn konnekTop/pene M®

T-M®1 Temnepatypa M® - gatunk 1 (=F11)

Md1 Crartyc pene M®1 (Bkn./Bbikn.)

T-M®2 Temnepatypa M® - gatuuk 2 (=F12)

M2 Cratyc pene M®2 (Bkn./Bbikn.)

T-M®3 Temnepatypa M® - gatunk 3 (=F13)

M®3 Crartyc pene M®3 (Bkn./Bblkn.)

T-Mo4 Temnepatypa M® - gatuuk 4 (=F14)

Md4 Cratyc pene M®4 (Bkn./Bbikn.)

T konn 1 TemnepaTtypa konnektopa 1

T konn 2 TemnepaTtypa KonsnekTtopa 2

T-B TekyLee 3Ha4eHVe TeMnepaTtypbl ropsyen
BOAbI U TEKyLLlee HOMWHaNbHOE 3HaYeHve
TemnepaTypbl ropsivein BoAbl COrnacHo
nporpamme oTONseHns n pabovemy
pexumy

TropsH TemnepaTypa Hakonutens B B HUXHeNn
obnacTtu (nogava/conHeyHas aHeprus)

T Hakon B TemnepaTtypa HakonuTens - oT6op

T Hakon C TemnepaTypa B Hakonuterne 30HbI
HarHeTaHuns T

T Hakon H TemnepaTypa B Hakonuterne 30HbI
COJTHEYHOrO KONJeKTopa

T akkym 3 Akkymynatop 3, 3oHa HarHeTaHusa (F15)

Hacoc 1 konnektopa | CtaTtyc Hacoca 1 konnektopa

Hacoc 2 konnektopa | CtaTyc Hacoca 2 konnekropa

Hacoc 3 konnektopa | CtaTtyc Hacoca konnektopa 3

HarneTaHue B Hakon | CtaTyc Hacoca 1 HarHeTaHus B

=] HakornuTernb

HarneTaHue B Hakon | CtaTyc Hacoca 2 HarHeTaHus B

HH HaKonuTerb UNn KnanaHa nepeksi. Ha
Hakon. 2

HarHeTaHue B Hakon | CTaTyc Hacoca 3 HarHeTaHus B

3 HakonuTernb UMK KrnanaHa nepekr. Ha
Hakon. 3

3arpyska B2 CraTyc neperpy3oyHoro Hacoca Ha 2
HakonuT. B [F15] (kackag)

3arpyska HH2 CraTyc neperpy3oyHoro Hacoca Ha 2
Oydep. HakonuT. [F15] (kackan)

OTton KoHTyp 1/2

T NOM (Temnepartypa B nomellieHumn) [F2/F15]
TonbKo Npu NnogknoyeHnn gaTumka unu yctponctesa FBR.
T 6acceiiHa (Temnepatypa 6accenHa) [F2/F15]

Tonbko Npu KOHUrypaumm oTONUTENBHOTO KOHTYpa -
perynsitop Temn. 6acceiiHa

T I'B (temnepatypa rops4en soabl) [F11/F5]

Tonbko nNpu KOHUrypaLmum OTONUTENBHOTO KOHTYPa - KOHTYP
ropsiyer Boabl

T npm nopaye (temnepatypa npu nogauye) [F11/F5]

NHavkaums n3aMepeHHbIX 3Ha4YeHUI TeMrnepaTypbl Npu nofave B
OTOMUTENBHOM KOHTYpE (TONMbKO MPY CMEeLUaHHbIX KOHTYpax) 1
MHOMKaUMS TeKyLwen HOMUHANbHON TeMnepaTypbl B MPSIMOM
KOHTYpe OS5 perynMpoBaHus

Heo6x Bpems onT (mocnegHee ucnornb3oBaBLieecs Bpems
pasorpeBa)

OToGpakeHVe BpEMEHU, UCMOSb30BaBLLErOCS A NOCNeAHero
npouecca pa3orpesa

ConHe4H./M® (conHe4HbIN + MHOro(yHKLUUOHaNbHbLIN
AaTYmK)

CwMm. onvcaHne MHorodyHKLMoHaneHoro pene 1-4 B pasgene
"TexHuK".

/

L Ha aTon cTpaHuLue NpMBOoAATCS TONbKO NapameTpbl, Ang
KOTOPbIX MPUMEHEHbI, a TaKkkKe aKTUBUPOBaHbI
COOTBETCTBYIOLLUME PYHKLMN.

T-M®(1-4) [F11-F14]

K kaxgoMy 13 YyeTbipex MMEHLLXCA MHOTOYHKLMOHANbHbIX
pene OTHECEHO MO OAHOMY AaTuuky. Ecnun gaTyuk He
3agencTBOBaH Ans ApYyron cTaHAapTHOW OYHKLMK, MOXHO
BblOpaTh PYHKUMIO ANsi perne, KOTOPOE UCMONb3yeT 3TOT
Aartyuk. B Takom cnyyae 3gech Oynet otobpaxarbes
M3MEepPEHHOE 3HaYeHue.

B HekoTopbIx 0CcOBbIX Criydasx, Hanpumep, npu Bbidope
dyHkumi Moabem Temnepatypbl B 06paTHOM KOHTYpe® unm
»Hacoc konnekrtopa“ nsmepsiemoe 3Ha4yeH1e JOMONHUTENBHO
oTobpaxaeTcs B Buae T o6p NuHWMM B pasgene YCTaHOBKW UInu
B kayecTtBe T-konn B pasgene Konnekrop/M®

T-konn (1,2) (TemnepaTtypa konnekropa)

MHankaumsa Temnepatyp(bl) Konnekropa npu KoHduUrypaumm
COITHEYHON ycTaHoBKM Yepe3 Md-pene.

KonnekTopHbIn Hacoc (1,2,3) (cTaTyc Hacoca konnekTopay)

3apsaka KH (B, HH, 3) (cocTtosiHue HarHeTaTenbHoOro
Hacoca HakonuTens)

NHavkaums ctatyca CKOHPUIYpUPOBaHHBIX KONMNEKTOPHbLIX
HaCcoCOoB.

Ecnn oT conHua 3apskaeTcs HaKONUTENb, HYXHO 3aaaTb
cooTBeTcTBYIOWEE MP-pene B kayecTBe Hacoca 3apsiaku
Hakonutens (B, HH, 3).

KonnekTopHbIn Hacoc KOHGUIrypupyeTcs ToNbKo Toraa, korga ot
conHua 3apshxaeTcsi ABa KonnekTopa (HanpasneHne BocTtok-
3anapa) B 04HOM/HECKOMbKMX HAaKoNUTEnNsx, nmbo ecrnu
3apsikaeTcs OT COMHLA HECKOMNbKO HaKonuTenemn
(nepekntodeHve 3apsiaky NepekroYvatoLLMm KnanaHoMm)

3apsaka (F’B2,HH2) (ctatyc neperpyxatoLiero Hacoca)

MHamkaums coCTOSHMS KackagHoro Hakonutens

11
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YacTtb 2: O630p nokasaHui / yCTaHOBOK

O6nacmb «[lTompebumesnby

Bce YCTaHOBKWU, KOTOPble MOTyT ObITb caenaHbl onepaTtopom

CUCTEMBbI.

Cxema (ycTaHOBKa 3Ha4eHUMN)

O603HavyeHue |[unana3oH 3HavyeHul | 3aBopckasa | Y3 *)
yCTaHOBKa
A3bIK Corn. Bepcun Hemeuknn
KoHTpacTtHocTb | (-20) — (20) 04
KKO
Apkoctb XKKO | 00-30 30
°C/°F Mo Uenbcutio, Mo
dapeHrenty Llenbcuio

*) Y3 = ycTaHOBINEHHble 3Ha4YeHUA:

[pacha ansa 3anucmn napameTpoB YCTaHOBJI€HHbIX B cucrteme!

Fopsivasa Bopa

O6o3Ha4eHue Owana3oH 3aBoackasa | Y3
3Ha4YeHUmn ycTaHOBKa

1X - nogorp rop B Bblikn./Bkn. Bbikn.

T-I'B 1 HOMUH. 10°C -70°C 60°C

T-I'B 2 HOMUH. 10°C-70°C 60°C

T-I'B 3 HOMUH. 10°C -70°C 60°C

3HaveHne PBI 0K - 70K 0K

Peuupk c 'B lMpor. Bblikn./Bkn. Bbikn.

AHTUNErnoH Bblikn./Bkn. Bbikr.

Cxema (ycTaHOBKa 3Ha4€HUMN)

Hemeukun => a3bIk

Bbibop s3blka 0TOOpaXkeHNs U MEHIO perynaropa
KoHtpacTHoCcTb KK}

YcTaHoBKa KOHTpacTHOCTU aucnnes
ApkocTtb XKO

YcTaHoBKa SIpKOCTU NOoACBETKMU Ancnnes.
°C/°F

Bbi6op nHaukaumm no Lienscuio nnu no ®apeHreny.

Fopsvasa Boga

1x - nogorp rop B (1x Bogonoaorpes)

Bkn=> aktuBupyetcsa ogHokpaTHas nogrotoska 'B (Hanpumep,
0N NPUHATUS AyLlua, Koraa HeT OCHOBHOMO Harpesa BoAbl).
HarHeTaHne HaunHaeTcsa Toraa, korga " T-M'B 1 HomuH " nagaet
HVXe rpaHunL, rmctepesnca.

Pacu T I'B 1-3 (yctaHOBneHHas Temnepartypa 'B)

YcTaHoBKa XenaemMow Temneparypbl ropsideit Boabl
T-I'B 1 HOMMH=> TeMnepaTypa NepBoro NHTepBana,
T-I'B 2 HOMNH=> TeMnepaTypa BTOPOro MHTepBana,
T-I'B 3 HOMMH=> TeMnepaTypa TpeTbero nHTepaana ans
nporpamMmmbl NOArOTOBKU rOpsiYen Boabl.

3HaveHue PBI™ (3HavyeHne paboTtkl 6e3 ropenku)

PyHKUMSA cOepexeHns IHePrmmn ¢ NOSKMHYEHHbLIM COMNMHEYHbIM
KOMMEeKTOpOM v KOTNOM TBEPAOro Tonnmea.

[ns yctasok > "0" ropenka He BKNoYaeTcsa Ans NoAroToBKM
ropsiyert BoAbl 40 Tex nop, noka TemnepaTypa ropsyen BoAbl He
CHU3WTCH HUXE YCTaHOBMEHHOro 3Ha4YeHUs TemnepaTypHou
yCTaBKku + ructepesmc.

Peuunpkynsuuu I'B (umpkynsauusa npu nogrotoBke 'B)
Bkn.=> peumnpKynsUMOHHbIA Hacoc paboTaeT He cornacHo

nporpamMmmMme peunpkyndalmoHHOro Hacoca, a cornacHo
nporpamMmme NoaroToBKM ropsiyert Bogbl.

AHTURErnoH (cpyHkuma "AHtunermoHenna")
Bkn.=> BkntodeHne pyHKUMN « AHTUNErMOHENNay.

C kaxablM 20-M HarpeBOM UK He pexxe OfHOro pasa B Heaento,
no cy66otam B 01.00 4. HakonuTene pasorpesaeTcs fo 65°C.

EcTb BO3MOXHOCTb YCTaHOBUTL CBOO PyHKUMIO BakTepuumaHon
3aWmThl, HAaNpUMep, UCMONb3yHA TPETbLIO TeMnepaTypy ropsyen
BOAbI.
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O6nactb «lMoTpebutenb»

OTton KoHTyp 1/2

O6o3Ha4YeHue Owvana3soH 3aBoackana | Y3
3Ha4YeHun ycTaHoOBKa
Pexunm ----, FOTOBHOCTb, ———-
aBTomaTuka 1/ 2,
Jleto, Harpes,
[NoHwxeHne
Pacu T nomewyeH 1*) | 5°C —40°C 20°C
Pacu T nomeweH 2*) | 5°C —40°C 20°C
Pacu T nomewen 3*) | 5°C —40°C 20°C
T HOYblO *) 5°C -40°C 10°C
T npw oTCcyTCTBUM 5°C —40°C 15°C
T nom - oxnaxaeHune | ----, 20° - 40°C 25°C
MwH TH - ----,0°C-40°C 27°C
oxnaxgeHve
Mpepnen Har gHem ----, (-5)°C-40°C 19°C
Mpepnen Har HoYbto ----, (-5)°C-40°C 10°C
KpuBas otonneHus 0,00 - 3,00 1,20
ABTOM aganTaumsi Bbikn./Bkn. Bbikn.
BnusHue okp cp 00-20 10
Apant KoMH T (-5,0)0K - (5,0)K 0,0K
OnTMmsaums Boikn., T HapyxHas, | Bbikn.
T nomeweHns
M Bpems onTum 0:00 — 3:00 [4] 2:00 [h]
MMoHwx onTnm 0:00 — 3:00 [4] 0:00 [u]
AxtnBmsauus MK 0000 - 9999 0000

*) K, COOTBETCTBEHHO, B 3aBUCMMOCTHU OT BblGopa hyHKLIMU
OTOMUTENBHOIO KOHTYpa Takke

T-6acceviHa, T-I'B T-npu nogade aHem unu T-npu nogade
Houbto (cM. cTp. 31)

Pexum

(cm. Tarke Ha cTp. 8)

- - - - => B 3TOM Cry4ae UCnonb3yeTcs nepeknoyaTens pexuma
paboTbl perynsaTtopa.

[Mpu HacTponke pexuma ¢ OTKIOHEHUSMWN TaKON pPexunm
NPUMEHMM TOMbLKO ANt HA3HAYEHHOro OTOMUTENBHOTO KOHTYpa.

YcTaHOBMEHHbIN NepeknoyaTenemM perynsaropa pexmm
"roToBHOCTL" UNM "neTo" Bo3gencTByeT Ha paboTy KOHTYpPOB
BCEW CMCTEMbl OTOMMNEHUS.

Pacu T nomeLwueH 1-3

YcTtaHoBka Tpebyemon TemnepaTypbl MOMELLEHNS AS
KOHKPETHOro KOHTYypa

Pacuy T nomelleH 1 => TemnepaTypa nepBoro nHTepeana,
Pacu T nomelleH 2 => TemnepaTypa BTOPOro UHTEpBana,
Pacu T nomelyeH 3 => TemnepaTypa TpeTbero nHTepaarna B
3aBMCUMOCTM OT aKTUBHOWM NPOrpaMmbl OTOMMEHUS.

T HOuYbKO

YcTtaHoBka Tpebyemol NOHUKEHHOW HOYHOW TeMnepaTyphbl
noMeLLieHNs ANst KOHKPETHOrO KOHTYpa.

T npu oTcyTcTBUM

YcTtaHoBka Tpebyemon TemnepaTypbl MOMELLEHNS A4S
KOHKPETHOro KOHTypa B Nepuog oTnycka (OTCyTCTBUS).

T nomeLly - oxnaxaeHume (TOJ'IbKO B pexnme OXJ'Ia)K,EI,EHMﬂ)

Ycnosue 3anycka yHKLUMN OXNaXXOEeHUs CornacHo
Temneparype B NMoMeLLeHNM

»~=» = HET JENCTBUS => BKIIIOYEHNE PEXMMA OXNAXKOEHMSA **)
Mpy akTUBaLMK B LEHTPaNbHOM PErynsiTope pexumMa
OXNaXAeHNa 3Ta Temnepartypa AJ1si Takoro OTONUTENbHOMO
KOHTYypa 3aaeTcs kak 3afaHHas TemrnepaTypa B NOMeLLEHN.

Pexum oxnaxgeHust akTMBUpYeTCs NP NPEBbILLEHNN 3TON
TemnepaTypbl. Pexum oxnaxaeHust npekpatiaeTcs npu
NMPOXOXOEHNWN HUDKHETO Mopora Temnepatypbl Ha 2K.

MuH TH - oxnaxaeHue (TONbKO B peXnme oxnaxaeHus)

Ycnosue 3anycka yHKLUM OXNaXAEHWUSI COMMacHO HapyXHOM
Temneparype

oy = HET OECTBUSA => BKINIOYEHNE pexuma oxnaxageHus **)
Mpu akTMBaLUK B LLEHTPANbHOM PErynaTope pexuMa
OXMNaxXaeHUs ATOT pexnm BKNOYaeTcs Ang Takoro
OTOMUTENBHOIO KOHTYpa, ECMW HapyXHas Temneparypa
CTaHOBUTCS BblLIE 3a4aHHOro 3a4eck nopora. Pexum
oxXIaXaeHusi NpekpaLLaeTcs NPy NPOXOXAEHUN HUXKHETO nopora
Temnepatypbl Ha 1K.

**) Mpu ycTaHOBKe YCMNOBUIA 3anycka ans TeMneparypbl
MOMELLEHWS U CHaPYXXW AJ1s 3anycka pexkuma OXnaxaeHus
[OJDKHbI BbINOMHATLCSA 06a ycrosus.

Mpepen Har gHem / Mpepen Har HOYbIO

[encTtByeT TOoNbKO TOraa, Koraa ycraHoBIeH napameTp =>
"TexHnk/OTONUTENBHBIN KOHTYP/(YHKL,. Hacoca => ynpasrneHune
Hacocamu no rpaHvuam otonneHus’"

Ecnun HapyxHas TemnepaTypa, koTopas U3MepsieTcs 1
paccuMTbIBAETCs PErynaTopoMm, NPeBbILLAET TEMNMOBOW Npeaen,
yKa3aHHbI 3eCb, HAarpeB OTKMIOYAETCs, HACOChI OTKIOYaKTCA
W CMecuTenu 3akpblBatoTcs. HarpeB BkntovaeTcsi CHOBa, koraa
HapyxHas TemnepaTtypa ynafeT HUxe YCTaBKu TEMNOBOro
orpaHuyeHmus Ha 1K (= 1°C).

I'Ipep,en Har gHem => ,D,eIZCTByeT Ha AHEBHOE OoTonfeHne
I'Ipep.en Har HoYbto => AeVICTByeT Ha NOHMXXeHHOe oTonneHne

"----" => orpaHnyeHue oTonseHNa HeakTUBHOE.
LiMpKynsumoHHble Hacockl ByayT ynpaBnsaTbCA COrnacHo
CTaHAapTHOW yHKUMK (CM. pasaern LMPKyNSLMOHHBIX HACOCOB)

KpuBas otonneHus

HaknoH oTonuTensHOM KpUBOIA NMOKa3biBAET Ha CKOMBbKO
rpagycoB AOMKHa M3MEHUTLCS TeMnepaTypa noToka, npu
NOBBILLIEHUWN UMK NMOHWXEHUM HapyXHoN Temnepatypsl 1K.

[Mpymep ycTaHOBKU:

Ecnv npy NoHWXeHUM HapyxHON TemnepaTtypbl nagaeT v
Temrnepartypa NoMeLLEHUsI => YyCTaHOBIEHHbIA HAKIOH
OTOMUTENBHON KPMBOW CANLLKOM Man (M HaoboporT).

Ecnun npu BbICOKUX HapyXHbIX TeMnepartypax (Hanpumep 16°C)

TeMmnepartypa nomMelleHna BCE XXe HM3Kas => Heobxoanmo
KOppeKTUpoBaTh 3adaHHYO TeMnepaTtypy nomMeLleHus.

TemnepaTtypa notoka [°C]
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HapyxHasi Temnepatypa [°C]

KpuBasi oTonneHus (ans cnpaeku Npu peryrnnpoBke)

YcTtaHoBka Ha 0 => ynpaBneHue NofIHOCTbIO NO
TeMnepartype noMeLleHUs
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.’ OnTvManbHasi KpuBast OTOMIEHMS MOXET ObITb
nogobpaHHa, Korga HapyxHas Temnepartypa HaxoauTcs
Hwke 5°C. iaMeHeHMs HaKMoHa KpUBOK OTOMMEHNUS
OOMXKHbI AenaTtbCs HeOONbLUMMU Laramu v B
ONUTENbHbIX MHTEepBanax BpeMeHU (MyH. 5-6 4.),
MOTOMYy, YTO CUCTEMA JOIMKHA CHavana aganTupoBaTbCs
Ha HOBble 3HaYeHVs Kaxabll pas, Korga KpuBas Harpesa
N3MeHseTCS.

OpVEHTUPOBOYHbIE 3HAYEHUS

e [1na oTannueaemoro nona S=010,4000,6
e [1ns pagunatopHoro otonnennsaS = ot 1,0 go 1,5
ABTOM aganTauusa (aganTauusi OTONUT. KPUBOW)

[eiicTByeT TONbKO eCrnv NOAKMHYEHbI aHaNoroBoe
AVCTaHUMOHHOe yripasreHune FBR (gaTumk Temnepatypbl
nomeLleHnsl + BbIOpaH paGoumnii pexxum) 1 AaTyYvK Hapy>KHOM
TeMneparypbl.

ABTOMaTU4eCKas YCTaHOBKa OTONUTENbLHOWN KpVIBOl7I.

Ycnosug Havyana agantauuu:

e HapyxHasa Temnepartypa < 8°C

e YcTaHOBneEHHbIN aBToMart. pexum otonneHus (I unu ll)

e [IpogomKMTENbHOCTb MOHMXEHHOTO pPeXMma OTOMMEHNS
COCTaBseT He MeHbLUe 6 Yacos.

B Hauyarne NoHWKeHHOro pexuma naMepsieTcsl pakTnyeckas
TeMneparypa nomelleHus.. 3ta Temnepatypa nocnegyowye 4
Yaca npuHMmaeTcs kak 6a3oBas Temnepartypa nomellexus. Mo
NCTEYEHUN STOrO BPEMEHMU, YrOS OTOMUTENBHOWM KPUBOW
paccuMTbIBaETCS MO MOMyYeHHbIM JaHHbIM O TeMnepaTypax
NOTOKa U Hapy»HOro BO3ayxa.

! MapameTp ocTaeTcs BKMIOYEHHBIM 40 TEX MOP, NokKa
ycneLHo, 6e3 npepbiBaHuWii, He 3aBepLUNTCA ajanTayys,
HanpuMep, 3a cYeT TeMNepaTypbl pas3orpesa U Koraa
notpeGyeTcs ropsyas BoAa Af1s1 BHELLHETO
OTOMNUTENBHOO KOHTYpPA.

[N

Bo Bpems aganTtauum KpMBoW OTONMNEHNS ynpasnseMoe
perynsaTopomM NogroToBka ropsven Bogbl U onTuMusauuns
HarpeBa He BbINOJTHAKTCA.

BnusaHue okp cp (paTyMK TemMnepatypbl NOMeLLeHUs)

[encTByeT TONbKO €Cnu NOAKIYEHO aHanorosoe
AucTtaHumoHHoe ynpasneHue FBR (gatuuk Temnepatypsbl
nomeLLeHns + BbiopaH paboumnin pexum).

TemnepaTypa Tl noBsbilaeTCs Bbille YCTaHOBMEHHOIO
3Hay4eHus1, Korga TemnepaTypa nagaeT Huxe Tpebyemoi
Temnepatypbl nomelleHus Ha 1K.

=> BbICOKME 3HaYeHWsA NPUBOASAT K ObICTPON peakumn
ynpasnexusi n 6onbumm konebaHnam Temnepatypbl B TI

=> yrpaBreHne B 3aBUCUMOCTU TONbKO OT U3MEHEHMS
norofpl

0 => ynpaBneHune B 3aBUCMMOCTU TOMbKO OT U3MEHEHUSA noroabl *)

20 => ynpaBneHve B 3aBUCUMOCTMN OT U3MEHEHNS TemnepaTypbl
nomeLLeHuns

*) cneuunansHasa yHkUmMs, koraa BnusHue okp cp = 0

[N ogHopa3oBbIX TpeboBaHUI MO HarpeBy B TEYEHWE HOYHOTO
MOHMKEHHOTO peXnma Hacoc OTOMNMeHNsa npoaomkaeT paboTaTb
[0 Tex nop, noka He GyaeT AOCTUTHYT CrieaytoLmniA nepuoa
oTOMMneHUs (CM. pasgaen ynpasneHUst HacoCoB).

ApanTt KomH T (aganTauus AaTyuka Temnepartypbl
nomeLyeHus)

B cnyyae auctaHuuoHHoro ynpaeneHus (Hanpumep ¢ FBR),
3TMM NapamMeTpoM MOryT ObITb KOMNEHCMPOBaHbI MOrPELLUHOCTH
N3MepeHusi 4aT4MKOB.

OnTumMusauma (oNnTUMU3aLUA HarpeBa)

(DyHKLI,VIFI aKTUBMPYyeTCA Onda aBTOMaTU4eCKOro nycka
npeaBapuTenbHOro Havana Harpesa.

Hanpumep: nporpamma otonnenus 6:00 — 22:30 y.

BbIKI: otonneHne HaunHaeTca B 6:00 .

BKI1: B 32aBMCMMOCTU OT Hapy>xHOW TeMmnepaTypbl
hakTnyeckon TemnepaTypbl MOMELLEHUS, OTONNEeHne
Ha4MHaeTcs paHblue, YToObl B 6:00 4. B NOMeLLeHnsX yxe Obina
Obl JOCTUrHYTa YCTaHOBMNEHHAs Temneparypa.

00 => Hayano HarpeBa He caBuraeTca

01 => caBur Hayana HarpeBa 3aBUCUT OT MOroAbl

02 => caBuUr Hayana HarpeBa 3aBUCUT OT TemnepaTypbl
nomMeLleHns *)

*) AencTBYEeT TOMNBbKO eCN NOAKIIOYEHO aHanorosoe
OucTtaHumoHHoe ynpasneHue FBR (gaTtuuk Temnepatypsbl
nomMeLLeHns + BblGpaH paboumnin pexmnm).

!

H OnTMmusauust HarpeBa BKMOYaEeTCs TONMbKO TOoraa, Korga
KOHTYp OTONfeHus npopaboTarn B NOHWKEHHOM pexume
no KpawHen mepe 6 4acos.

M Bpemsi onTUM (MakcuManbHoe BpeMsi ONTMMU3aLum)

[encteyeT TONbKO ecnu "Harpes - onTuM." = T HapyxHas unm T
nomMeLLeHns
CpaBur Havana HarpeBa BO3MOXeEH He bonee 4eM Ha 3To Bpewms.

MoHux onTuUM (ONTUMM3aLMA NOHWXKXEHUS)

ABTOMaTUYECKOE CHMKEHME YNCIa BbIKMIOYEHUIN ropenku K
KOHLY YCTaHOBJ1€HHOIo nepuoaa Harpesa.

lopenka He NepesanyckaeTcsl 4O KOHLUA nepuoaa Harpesa B
TeYeHWe YCTaHOBNEHHOrO neproaa BpeMeHu (TONbKO B KOHLE
BPEMEHM OTOMEHUS) ECNU OHA YXke He paboTaeT.

OTa (*)yHKLI,VIﬂ He NOo3BOJIAET KOPOTKME BKITIOHEHUA reHepaTopa
Tenna (KOTJ'Ia) B KOHUE nepuoaa oTonneHuns.

AktnBusauusn MK

Homep kopa Ans BO3MOXHOCTY BBOAA AaHHbIX KOHTYpa
otonnenus c MNK. Kog
"0000" = goctyna k MNK 1 TepmmHan 3abnokvposaH
"0001" => gocTyn cBOGOAEH OT TepMuHana /

[OCTYN K KOMMbloTepy 6rnokmpyeTcs.



YacTtb 2: O630p nokasaHun / yCTaHOBOK

O6GnacTb NnporpamMmm BpeMeHMU

O6nacmb npo2paMM epeMeHU

B aton obnactu yCTaHaB1IMBaAKTCA BCE BPEMEHHbIE

nporpaMmsi.

U3meHeHue HaCTpoeHHOﬁ nporpamMmmMmbl BpeMeHU

Mporpamma gnsa perynatopa NonHon KoHUrypawmm

Mp1 oTon koHTypa1

1. Mporpamma otonnenus gna OTon
KOHTYp 1

Mp2 oton koHTypa1

2. MNMporpamma otonnenus gna OTon
KOHTYp 1

Mp1 oTon koHTYpa2

1. Mporpamma otonnenus gna OTon
KOHTYp 2

Mp2 oTon koHTYypa2

2. Mporpamma otonnenus gna OTon
KOHTYp 2

[opsiyaga Boga

Mporpamma 3akadku ropsyen soabl

Peuunpkynsaums

Mporpamma ansa peumpkynsuum B

OTonuTenbHbIe KOHTYPbI U ropsAYas Boaa

OTon KoHTyp 1

Mporpamma otonnenunsa 1 => 3aBofckas yCTaHOBKa:

HaxaTb F-knasuwy "BpemeHH nporpamma”
HawnTtu xxenaemyto nporpaMMy BpEMEHMU C MOMOLLbIO O
=> Hanpumep, "lNp2 oTon koHTypa2"
BbibpaTtb nporpammy BpemeHu npu nomowm F-knaeuwu [3aechb:
knasuwa 3]
=>"p2 oTton koHTypa2" "lNoHeaenbHUK"
Haintn geHb Hegenu / 6rok npu noMoLLm ®
=> Hanpumep, "TH - MT" (MoHeaenbHUK — NATHULA)
Bbibpatb 6nok npu nomowm F-knaeuwm [OK]
=>"06:00 -- 08:00", "16:00 -- 22:00", --:-- -- -=:=-"
BbibpaTb Bpems npu nomoLum F-knasumwm [OK]
=>"06:00 -- 08:00", "16:00 -- 22:00", --:-- -- --:--"
N3MeHUTb BpeMsi MOBOPOTOM PYKOSITKM
=>"06:00 -- 08:00", "17:00 -- 22:00", --:-- -- -=:=-"
CoxpaHuTb HoBYtO nporpammy F-knasuiwewn [OK]
Bobivit u3 6noka F-knaeuwwein [KoHeu]

Ecnu nogknioyaetcsa umdposon npnbop nomereHna BM n tam
BBOAWTCA NporpaMma OTONMAeHus, B perynatope nporpamma
OTONMNEHNA 3TOTO KOHTYpa He nokasbiBaeTcs.

OTon KOHTYp 2

Mporpamma otonneHusa 1 => 3aBofckas YCTaHOBKA:

C IMH. no Mr.: ¢ 06:00 go 22:00 CMH. no MT.: ¢ 06:00 go 22:00
C6. n BockpeceHbe.: ¢ 07:00 go 23:00 C6. n BockpeceHbe.: ¢ 07:00 go 23:00
red WHTepsan 1 WHTepsan 2 WHTepean 3 e WHTepsan 1 WHTepBan 2 WHTtepsan 3
MMH. MMH.
BT. BT.
Cp. Cp.
yr. ur.
M. r.
C6. C6.
Bc. Bc.

[Nporpamma oTonnexnunsa 2 => 3aBockas YCTaHOBKa:

[Mporpamma oTonneHns 2 => 3aBoackast YCTaHOBKA:

C MH. no Mr.: ¢ 06:00 go 08.00, ¢ 16:00 oo 22:00 C MNH. no Mr.: ¢ 06:00 go 08.00, ¢ 16:00 go 22:00
C6. n BockpeceHbe.: ¢ 07:00 go 23:00 C6. n BockpeceHbe.: ¢ 07:00 go 23:00
e WHTepBan 1 WHTtepean 2 WHTepean 3 e WHTepsan 1 WHTepBsan 2 WHTtepean 3
MMH. MMH.
BT. BT.
Cp. Cp.
Yr. yr.
Mr. rr.
CG. C6.
Bc. Bc.
Fopsivasa Boaa Peuunpkynsauus
3aBogckasi ycTaHOBKa: 3aBofckasi ycTaHOBKa:
C IMH. no MNr.: ¢ 05:00 go 21.00 C MH. no Mr.: ¢ 05:00 go 21.00
C6. n BockpeceHbe.: ¢ 06:00 go 22:00 C6. n BockpeceHbe.: ¢ 06:00 go 22:00
e WuTepsan 1 WHTtepsan 2 WHTtepsan 3 e WHTepsan 1 WHTepsan 2 WHTtepsan 3
MH. MH.
BT. BT.
Cp. Cp.
yr. ur.
r. fr.
C6. CG.
Bc. Bc.
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BpeMeHHas nporpamma ons Konnekropa

YacTtb 2: O630p nokasaHui / yCTaHOBOK

BpemeHHasi npo2pamma Osisi KoJIJ1IeKmopa

AxTuBM3auma cyHKUuM nogaym
3aBoackas YCTaHOBKA:
C NH. no Be.: ¢ 00:00 go 24.00

e WHTepsan 1
MH.-Bc.

O6nacmb epemMmsi-Oama

[insi obneryeHns BbICTPOro AOCTyNa nosb3oBaTtenen
pasnuuHble NapameTpbl Ha 3TOM YPOBHE CrpynnMpPOBaHbI.

MapameTpbl ypoBHs "Bpemsa-gara”

Bpems HacTtpouTtb yacel, F-knasuwen [==>],
(44:Mmm) Y4Y:MM, HACTPOUTb MUHYTHI
HaTta HacTpoutb rog F-knasuwen [<==],

HacTpouTb Mecsl, F-knaBuwen[<==],
HaCTpPOUTb AeHb,

(na. mecau )

Hau npasgH
(8A. mecau ji)

YcTaHoBKa AaTbl O Havana BpeMeHU
oTnycKa

KoHeL, oTnycka
(8A. mecau ji)

YcTaHoBKa gaTbl OKOHYaHUs oTnycKa

Havano netH Bp YcTaHoBKa AaTbl 4O Havana neTHero

(ag. mecsu) BpEMEHU
KoHeL netHero Bp YcTaHoBKa AaTbl OKOHYaHWS fTeTHEro
(4. mecau) BpEMEHU

MapameTpbl ypoBHA "Bpemsa-gaTta”

Bpems
(He pnsa 3apgatunka BpeMeHn 6e3 DCF npuémHmka B cucteme)

.’ Bo3amoxHa pasHuua BO BpeMeHu A0 2 MUHYT B MecsiL
(n3meHuTe Bpemsi, ecnu Heobxoaumo). Ecnn nogknioyveH
DCF npueMHuK, TO Bcerga nokasbiBaeTcsi npaBuiibHOe
BpeMs1.

3apgaTunk BpeMeHu ans BceX perynsitopoB

.’ Ecnu perynstop BbibpaH Beaywmm, BPEMA-BEQYL

(BCEM perynsitopam OTONUTENbHOW CUCTEMbI BPEMS
ycTaHaBnuBaeTcs oamMHakoBoe, cM. TEXHUK/
KoHdurypaums) nnm ecnum yctaHosneH 6nok DCF
(pagno-NpreMHUK CUrHanoB TOYHOTO BPEMEHM), BpEMS
AONsi BCEX OCTanbHbIX PErynsTopoB yCTaHaBNMBaeTCH

aBTOMaTNYECKM.

.’ Pa3speluaeTtca HacTpamBaTb TOMbKO OAMH 3adaTynK
BpemeHMn Ha WwnHy BUS.

OaTta

BHavane HacTpavBaTb rof, a 3atem Mecsl,. [Nocne aToro B
npoLecce HaCTPOWKN paccUMUTbIBAETCA KONUYECTBO AHEN B
MecsiLe.

®DyHKLMA OTNyCKa
! He BBOAWTE feHb OTbE3Aa Kak AaTy Havana oTnycka, a

BBOAMUTE NEPBbIV AEHb OTMNycka (MMEHHO C 3TOr0 OHS He
OyneT 06bI4HOro OTONNEHUS).

! He BBoAWTe AeHb Npuesaa kak AaTy OKOHYaHUsi OTMycKa,
a Kak nocregHuin AeHb B KOTOPOM HE AOIMKHO GbITb
oTtonneHusi. Korga Bbl Npuesxaete 4OMOW, JOM JOIKEH
GbITb TENMBLIM W AOMKHA BbITb ropsiyas Boga.

! OcTaHOBUTb (hyHKLMIO OTRyCKa => HanpuMep npu

paHHeM BO3BPALLEHUN => HaZ0 TOSIbKO NEPEKITOYNTD
perynsaTop B Apyrov pexxvMm OTOMNMEHS.

ABTOMaTM4YeCKOe nepeKkroyeHne 3auMHero/neTHero
BpeMeHun

TekylWwunn geHb Hedenu paccymMTbiBaeTCa aBTOMaTUYECKN. 3710
nokasblBaeT CTaHOapTHbIM Nokas.

BBoiOM [aThbl MOXHO NPOU3BECTM aBTOMATUYECKMIA MEPEBOS, C
NETHETO Ha 3UMHUIN peXxuM paGoThbl.

.’ OenicTByeT cTaHAapTHasi HACTpomrKa ANs YacoBbIX
nosicoB LueHTpa Esponbl. 3meHeHne TpebyeTcst TONbKO
B Cryvae, ecnv gaTa ansi UsMeHeHusi BpeMeHu
n3MeHeHa B COOTBETCTBUM C MOMUTUYECKUM AEKPETOM.

.’ BBoauTcs 6nivkanwasa gata usmeHeHus. Perynatop
n3meHsieT Bpems B BockpeceHbe 2.00 mnm 3.00 .
.’ Ecnu nepectaHoBka BpeMeHM He TpebyeTcsl, ycTaHoBUTE

Mecsu Cton Ha Mecsy CtapT, n [leHb Cton Ha [eHb
Crapr.



YacTtb 2: O630p nokasaHun / yCTaHOBOK

O6nactb "CepBuc"

O6nacmb "Cepsuc"”

[nsa obneryexus 6bICTp0F0 AocTtyna ana TeXxHn4Yeckoro
nepcoHarna HyXHble napamMmeTpbl Ha 3TOM YpPOBHe

CTPYNMNMpOBaHsI.

Mpu nomoLum F-knaBuwwm BeIGpaTh YpOBEHb (Hanpumep, Tect

pene).

| TecTupoBaHue pene

00 | HopmanbHbIli pexvm => pene CornacHo perynmpoBke

01 | A1: Hacoc Oton koHTyp 1

02 | A2: Hacoc OTton KoHTyp 2

03 | A3: Hacoc nogrotoBku ropsiyen Bogpl

04 | A4: CmecuTenb koHTypa otonneHusa 2 OTKP

05 | A5: CmecuTenb KOHTYpa OTonfeHns 2 3akpbiBaeTcs

06 | A6: TT" 1 BKI1.

07 | A7: 2 TT'2 BKIJ1. [2-cTtyneny. TI 1+2 (4epes 10 c) BKJ1.]

08 | A8: CmecuTenb - OTton KOHTYp 1 OTKpbIT /
MHOroyHKUMoHansHoe pene 1

09 | A9: Cmecutenb - OTton KoHTYp 1 3akpbIT /
MHOroyHKUMOHaneHoe perne 2

10 | A10: MHorodyHKUMoOHanbHoe perne 3

11 | A12: Hacoc konnektopa / MHOrodyHKUMoHansHoe pere 4

| TeCTVIpOBaHVIe AaTty

Oatunk 01 TemnepaTypa B HWKHEW YaCcTU HAKOMUTENBHOW
eMKOCTU

Oatumk 02 TemnepaTypa B cpeaHen YacTn HaKONUTENbHON
€MKOCTW Unu
TemnepaTtypa nomelleHns, Oton KOHTYp 1

Oatunk 03 TemnepaTypa B BepxHeW YacTu HaKonuTenbHON
eMKOCTU

Oartumk 05 TemnepaTypa nogatowero notoka, Oton
KOHTYp 2

Hatunk 06 TemnepaTypa ropsiiert BOA4bl BBEPXY

Hatuuk 08 TemnepaTypa TennoreHepatopa /c6opHuKa

Oatumk 09 HapyxHas Temnepartypa

Hatumk 11 TemnepaTypa npsiMoro notoka B Otomn KOHTYp 1
Temneparypa Ha MHOrOYHKLMOHaNbHOM
pene 1

Oatynk 12 TemnepaTypa ropsiyei BoAabl BHU3Y Unu
TemnepaTtypa Ha MHOrOYHKLMOHaNbHOM
pene 2

HaTtumnk 13 TemnepaTtypa Tl Ha TBepAOM TONMNMBE UK
Konnektope 2
unu TemnepaTtypa Ha MHOrO(YHKLMOHANIbHOM
pene 3

Oatunk 14 TemnepaTypa konnektopa 1 nnm
TemnepaTtypa Ha MHOroyHKLMOHaNbHOM
pene 4

Oatunk 15 TemnepaTypa B nomeryeHun - OTon KOHTYp 2

Ceet unm

0-10 B n3mepsiembli napameTp OTOCeHcopa nunu
3HayeHue HanpshxeHuns 0-10 B Bxoga

Oatunk 17 TemnepaTypa o6paTHON NMHUK BCEN
HarpeBaTernbHOWM YCTAHOBKM ANS pexuma
oxnaxgeHus

CTaTyc n TeCctTupoBaHue pene

TecTupoBaHue pene

BbiGpaTb pene npu nomolum aatymka yrna nosopota (01-11)
=> BblbpaHHOoe pene BknounTcs. Bee npoune pene
BbIKIOYATCS.

WcknioyeHue: Mopenka 2; 3aeck ocTaeTcs BKIOYEHHOW 1-9
CTyNeHb ropernku, NockKomnbKy MHaYe He MOXeET GbiTb
aKTUBMpOBaHa BTopas CTyneHb ropenku

.’ [ns BbINOAHEHMS 3TOM (DYHKLMM, HYXXHO BBECTU KOA,.

BBop koaa 6e3onacHocTH

O HacTtpoutb 1-t0 undpy

F-knasuwa [==>] cnegyowias umdgpa
O HacTtpouTtb 2-t0 undpy

F-knasuwa [==>] cnegyowias umdgpa
O HacTtpoutb 3-t0 uudpy

F-knasuwa [==>] cnegyowias umdgpa
O HactpouTtb 4-10 undpy

F-knaeuwa [OK] AKTMBU3NPOBaTb KO4
6e3onacHocTn

=>"TecT pene"

A TecTupoBaHWe pere NpepbIBaeTcs aBTOMaTUYECKM Yepes 5
MWHYT, €Cru 3a 3TO He NPOV3BOANUIUCH HMKaKMe onepauum
ynpaeneHus

TECTMpOBaHMe AaT4yUKoB

Mpu nomowwm F-knaBuLwM Ha4YaTb TECT A4ATYMKOB, NPU MOMOLLU
(© BbIBpaTh AaTUMK => MOKa3bLIBAETCS Temnepartypa
COOTBETCTBYIOLLEro AaT4mKa; 3akoH4UTb TecT AaTymka F-
knasuwwen [KoHewy]
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O6nactb "CepBuc"

YacTtb 2: O630p nokasaHui / yCTaHOBOK

BBop npouunx gaHHbIx (O6nactb "Cepsuc")
BuiGpaTh napameTp npu nomotuy

Homep nporpammel
XXX XX

Homep nporpammHon Bepcum ¢
VHAEKCOM

KackagHoe BKMno4YeHne
Mpu pyYHOM peEXUMe

(1-8; TonbkO C MOMOLLBI0

koaa)

MogkntoveHne oTAenbHbIX CTyNeHemn
ropenok B kackage

Bpewms pab rope

Bpems paboTbl ropenok ans Bcex
CTyneHemn

Kon crapTtos rope

Kon-Bo nyckoB ropenok Ans Bcex
CTyneHemn

TecT orpaHuunTens

WcnbiTaHne npegoxpaHnTenbHOro
orpaHuuuTens TemnepaTtypbl C
oTobpaxeHneM TemnepaTypbl Npu
nycke KOTJA =>cTtapT F-knasuwen
(HaxaTb 1 yaepxusatb)!

Cepsuc
(3awmiLeHo kogom)

BBoa gatbl nnu yacos ans
coo0LLieHNsa 0 He0BXOAMMOCTH
TEexo6CnyxmBaHus

MoTtpebutenb-cbpoc

BoccTaHoBREHWE 3aBOACKMX
napameTpoB noTpeGuTens

TexHuk - cbpoc
(3awumLLeHo kogom)

BoccraHoBneHne 3aBoACKMX
napameTpoB TEXHUKa

C6poc Bpem nporp

BoccTaHoBRNEHME 3aBOACKMX
YCTaHOBOK NporpaMmm BpemeHu

B3aumopernicts ¢ BM 1

OwnctaHumoHHoe ynpaeneHne OK1 Ha
wnHe BUS

B3aumopencTts ¢ BM 2

OnctaHumoHHoe ynpaeneHne OK2 Ha
wnHe BUS

BobIiTn ¢ ypoBHs F-knasuwen [KoHeu]

Homep nporpammbl XXX-XX

OTo6paxaeTcs HoMep NporpaMMHOro obecrnevyeHusi ¢ UHOEKCOM
(ykasblBaeTcs Npu peknaMaumu, korga BO3HUKaeT
Npo0reMbI/BONPOCHI C PEryNATOPOM)

KackagHoe BkntoYeHue npu py4yHoM pexume (3amiieHo
Koaom)

(Tonbko npu kackagax B pexume ,Cepsuc)

F-knaBuLwen OTKPbITb YPOBEHb U UCKaTb C MOMOLLLbIO OTr.
Mocne BbIbopa TennoreHepaTopa knaesuwen Fans atoro TI
yCTaHaBNMBaeTCs MOLLHOCTb.

Mpu mHorocTyneH4aTbix Nnepekntovatowmxcs TI BTopyto
CTyNeHb MOXHO MOAKMYUTBL NYTEM YCTAHOBKM MOLLIHOCTM >
50%. Mo 3aBepieHun yHKumMm CepBUC BBEAEHHbIE 3HAYEHUSI
aBTOoMaTu4ecku copacbiBatoTcs.

Bpems pab rope u Kon ctaptoB rope
BbibepuTe, k npumepy, "Bpems pab rop" (F-knasuwua).
=> MIHOnKauus TeKyLmx napaMmeTpoB ( O )

C6poc nokasaHuit: MNpu nomowumn F-knaeuwwm BoiGpats TI u
cTyneHb C6poc F-knasuweii "Cobpoc”

Mpw nomowwm F-knaemwn [KoHeu]=> NOKUHYTb YPOBEHb
TecT orpaHuuurtens

HauyaTb TecT orpaHuuutens (F-knaBsuwa). Hantu TT npu
MOMOLLIN O. Mpwn nomowmn F-knaeuwwim Beibpatb TI

=> rokasaHue Temnepartypsbl KoTna.

F-knasuwy "lMyck" gepxaTtb HaXxxaTon 1M JoXaaTbCs
ncyesHoBeHUs nokasaHunst CTB:

[openka | BKI1

Bce Hacochkl BbIKIT u Bce cmecutenu 3AKP.

TemnepaTypy MoXHO HaGnoaaTe Ha aKpaHe.

CepBuc

Mo parte

BknioyeHve nyTem BBOAA AaThl AN NOSIBIIEHNS €KEMO4HOIo
coobLeHns 0 He0BXO0AMMOCTU 0BCNYXKNBAHUS.

YpaneHue akTUBHON UHAWKaLMUK OGCNYXMBaHUA:

B none O6wwune ceBegeHus/cepBrc/ yCTaHOBUTD LUTPUXU ONS
3HayeHust flata=>log Ha "Bbikn." (< 01).

Mocne pabouyero nepuoaa

BkntoyeHne nytem BBoga nepuoga paboTbl yCTaHOBKU, nocne
KOTOPOro AOMKHO NOABNATLCS coobLleHne o HeobxoammMocTun
obcnyxnBaHus.

YnaaneHue 3anporpaMmMmMpoBaHHOro COOOLLEeHUA:

B none O6wue ceeaeHusa/cepBmc/ yCTaHOBUTD LUTPUXU ANS
3HayeHus Yacbl paboTbl Ha "Bbikn." (< 50).

KButupoBaHue coo6LeHns o TeXOGCﬂy)KVIBaHMM Ha
aucnrnee

HaxaTtb F-knaBuuly, yCTaHOBUTbL NOBTOPHOE 3HAYeHue npu
NMOMOLLIN O na "00", noateepanTtb F-knaeuwen [OK].

c6poc...

Bnaropaps dyHkumm NMEPE3AIPY3KA (cbpoc), ons Tpéx rpynn
napameTpoB MOXET ObITb BOCCTAHOBIEHbI 3aBOACKME
3HaYeHwus.

Beibpatb dyHKkumto "Copoc” npu nomowm F-knasuiiu,
YCTaHOBWUTbL MPU NOMOLLM O Ha "01" n 3arpysnTtb cTaHgapTHble
HacTpolikmn HaxaTnem F-knasuwm [OK]. BeINTu ¢ ypoBHsI
HaxaTvem F-knaBuwwm [KoHewy] (vnu knasuwen Home).



YacTtb 2: O630p nokasaHun / yCTaHOBOK

O6nacTtb «TexHuk» (Cneuunanucr)

O6nacmb «TexHuk» (Cneuuanucm)

3TV NnapameTpbl PErYNMPOBKU YPOBHS TEXHWKA MOTYT GbiThb
N3MEHEeHbI, TOJbKO eCNN BBEAEH KOA,

A Henpanu'leo YCTaHOBJI€HHbI€ NapaMeTpbl MOT'yT Bbl3BaTb
oLwnbKM nnu noBpeXxaeHua B CUCTEME.

BBog kona 6e3onacHocTu

O HacTtpouTtb 1-t0 uncpy

F-knaBuwa [==>] cnepyowas uudpa

O HacTtpouTtb 2-t0 undpy

F-knaBuwa [==>] cnepyowas uudpa
HacTtpouTtb 3-t0 undpy

F-knaBuwa [==>] cnepyowas uudpa

O HacTtpouTb 4-t0 umcpy

F-knaBuwa [OK] CoxpaHuTb Kof 6e3onacHocTr

KoHdurypaumsa yctaHoBKU

KoHdurypauus

O6o03Ha4YeHue AOnana3oH 3aBoackan | Y3
3Ha4YeHUn ycTaHOBKa

3ameHa koga 0000 - 9999 0000

Appec marucTp 1 (00), 01-15 01

Appec maructp 2 (00), 01-15 02

M3onaumsa WwWuHbl Bbikn./Bkn. Bkn.

MuTanue an. wuHel | Beikn./Bkn. Bkn.

3agatunk BpeMeHn | Boikn./Bkn. Bbikn.

Cxema --,01-10 -

Tun Ten rex 1 00 - 06 03

WWHA TEM-T 1 00-05 00

Twn Ten reH 2 00 - 22 00

XpaH Tenn reH 2 00-03 00

Hakonutenb 00, 01, 02 00

Pexum oxnaxpeHusa | Boikn./Bkn. Bbikn

OyHKunsa P15 00-05 00

Oatunk Oatuuknm 1k / 5k Oarty. 5k

BobIitn ¢ ypoBHs F-knasuiwen [KoHeu]

3ameHa kopaa

Beog HoBOro Homepa koga (nocrne KOPPEKTUPOBKM 06513aTENbHO
NoMeTuTb HoBbI Ne koga).

Appec marucTp 1/ 2 (Homep OTONMTENLHOrO KOHTYpPa)

OTonuTenbHbIM KOHTYpaMm NpUCBanBalTCs HOMepa, HauvHas ¢
"01". Homepa oTonUTEnNbHbLIX KOHTYPOB HE MOTYT NOBTOPSATCS.
Ho npu B3ammosameHsieMbIx perynaropax Heo6xoanmo TOYHO
3aaTb HOMepa OTOMUTENbHbIX KOHTYPOB 3aMEHEHHOTO
perynsaTopa.

MN3onsaumsa WuHbI (CONPOTUBIIEHNE HarPy3Ky LUNHbI)

Harpy3ou4HbIil pe3ncTop LUMHbI JOMMKEH NPUCYTCTBOBATL B
cucTeME LUMHbI OAHOKPATHO (perynatop TIT unu perynstop
Kackaga).

Mpu MoHTaxe ¢ npeobpa3soBaTtenem curHana CoCo 1
ycTaHoBUTb Ha "Bbikn."

Bbikn. => PeaucTtop He ycTaHOBMNEH

Bkn. => Pesuctop yctaHoBneH

MuTaHue an wWuHbI (MMTaHue Ans wuHel eBUS)

BkntoyeHwne/BbikntoveHe nutaHus wuHel eBUS no
NOAKMNOYEHHbIM Npnbopam (6anaHc aneKkTpoaHeprun)

=> CM. yacTb 3:

OnwncaHne yHKUMI YyCTPOWCTB yrnpaBneHns ropenkamm vyepes
wmnHy eBUS.

3apaTumk BpemeHu 3agaTumMK BpeMeHu

(Tonbko 6e3 DCF npuémHuka nnu BeayLimMx 4acoB B CUCTEME)

Bblkn. = 6e3 3agaTymka BpeMeHU, Kaxabli OTONUTENbHbIN
KOHTYp paGoTaeT No cO6CTBEHHOMY BpeMeHM

Bkn. = OTOT perynsarop siBNsieTca 3a4aTynkom BpeMeHu, Bce
perynsTopbl U 6r10KM OUCTaHLMOHHOTO YNpaBrieHWsl NpUHUMAaT
HacTpOeHHOe BpeMsi JaHHOTO perynsTopa.

.’ B cucteme moryT ObITb TONBKO OAHM BeayLlme vachl!
Cxema (BbIOGOp OCHOBHOM (hyHKLMM perynsaTopa)

Mpn nomoLum 3TOW HAaCTPOMKU MOXHO 3apaHee 3afaTb apyrve
napamMeTpbl 3arpy3ku Ha ypoBHe gonycka "lyck B
akcnnyaTtauuo”

(cM. Takke onncaHue ycTaHOBKU, CTP. 42).

Mpu BeIGOpe HacTporiku CXEMA oHa Bcerga nokasbiBaet "----"
= HMKaKUX U3MEHeHWI npeaBapuTenbHON 3arpyskmn =>
napamMeTpbl OCTaOTCA Ha YPOBHE paHee BblIGpaHHbIX 3HAYEHUN
(3HayveHwnsa npu noctaske: Merlin 0634 2-cTyneHyaTas ropenka;
MogroToBka ropsyer BoAbl Anst ABYX CMELUaHHbIX
OTONUTENBHBIX KOHTYPOB).

01 = [4034] => KackagHbIn perynsatop ana mogynupytowero Tl

02 = [4834] => KackagHbIn perynsatop Ans nepekntoyatoLero
T

03 =[3611] => 0-10 B perynstop

04 =[0634] => CTaHOapTHBbIN perynstop ¢ 2-ctyneHyatbim TI

05 = 2Tl -perynatop => 2 kackaga TennoreHepaTopos

nepeknioyaT NOCPEACTBOM pene

06 = [6644] => Perynatop Hakonutens n ocagka ¢ yHKUuen
COIHEYHOW 3HEpPrnm

07 =[1144] => pononHeHne K CMecUTENo

09 =[0321] => dyHKUUSI OXNAXAEHNS B 0OpaTHOW NMUHUM
OTONUTENBHOIO KOHTYpa

10 = [0321] => ueHTpanbHas OYHKLMSA OXNaxaeHus n
NOAKIMOYEHNE CONHEYHOTO KOMneKTopa



O6nacTtb «TexHuk» (Cneunanucr)

YacTtb 2: O630p nokasaHui / yCTaHOBOK

Tun Ten reH 1 (BUA NepBoro TennoreHepaTopa)

00 = TennoreHepaTopa HeT (JONOMHEHME K CMECUTENIO)

01 = ogHocTynenyaTbIn TIT nepeknioYvaroLLmn

02 = ogHoCTyneHYaTbin MOAYMPYIOLLUIA

03 = gByxcTyneHyatbii TI nepekntoyaLLmin (BTopas CTyneHb
yepes A7)

04 = gBa oTpenbHbIX Tl nepekntovatowmx (BTopor TI yepes A7)
05 = MHOrocTyneHuaTbIVi NepeknoYvaoLWwui (kackag Yepes

LLMHY)

06 = MHOrocTyneH4aTbIi MOOYNUPYIOLLMIA (Kackad Yepes LUMHY)

LWWWHA TEN-T 1 (nogkntoveHue anst TI)

00 = pene => cTaHAapTHbIN BapuaHT (nepekntoyatowmn TI)

01 = wmHa CAN => cTaHAapTHbIV BapuaHT (NepekrnoYaoLwni
Kackaza)

02 = wuHa eBUS => TI 6e3 perynstopa TeMnepaTtypbl
=> [MpenBapuTenbHas HAaCTPOWMKa CTENEHU
MoZynsuum
=> cTaHOapTHbIN BapuaHT (MogynuvpyoLime
Kackaabl)

03 = 3n. wuHa =>TI ¢ TepmopernaTopom

=> yKa3aHue 3ajaHHOl TeMnepaTypbl

[He penicTByeT npu kackage]

YkasaHue 3agaHHou Temnepatypbl [Pacy T

KoTnal

Tonbko npu Tune Tr1 =01, 02 unun 03

Pene ropenok perynvpytoTcs napannensHo

HyxHo nogkntountb gatumk KF [F8]

04 = 0-10V

05=0-10V  YkasaHue cTeneHu Mogynsuum

Tonbko npu Tune TIMr1 = 02

Tun Ten reH 2 (Bua sToporo T => A7)
(mpw TI'1 ¢ 2-CcTyneH4YaTon roperikom - peXxmm He akTUBEH)

00 = HeT BTOpOro TennoreHepaTopa

01 = ogHocTynen4yaTbin TI” nepeknioYvaroLLmn

08 = oxnaxgeHue 1

20 = npuBA3Kka TonnMea

(monomnHuTenbHbIN Heperynupyembiv TI)

0 nopsaake nepekntoyeHns cM. NapameTtpbl HakonuTensa TI2

21 = LUeHTpanbHbI Hacoc (xeaep)

22 = Hacoc ana TIM

(Hanpumep, gononHuTenbHbIM TI B KackagHbIX NOAKTHOYEHMSAX)

XpaH Tenn reH 2 (Hakonutens Tenna ans TI2)
(Tonbko Ana Tun Ten reH 2 = TBepPAOTOMMUBHbIN)

T pasorpeBa nNexwuT Bbllle

Bkn: T-TC2>MwuH T TenreH 2

Bobikn: T-IF'C2 < [MwuH T Ten reH 2 — 5K]

T-Tl2 = Temnepatypa koTna TBepAoro Tonnvea

00 = oTonneHMe oTHOCUTENbHO cOOpHUKA (6e3 akkymynsaTopa)
=>F8

Bkn: T-FC2 > [F8 + NicTorpamma rop 2 + 5K]

Bobikn: T-I'C2 > [F8 + N'mcTtorpamma rop 2]

01 = oToNnsEHNe OTHOCUTENBLHO HAKONUTENS-aKKyMynsaTopa
=>F1, F3

Bkn:  T-F'C2 > [F3 + NicTorpamma rop 2+ 5K]

Bobikn: T-I'C2 > [F1 + N'mctorpamma rop 2]

02 = oTonneHne OTHOCUTENbLHO Tennoakkymynstopa B => F6

20

Bkn: T-I'C2 > [F6 + N'mcTorpamma rop 2 + 5K]
Bobikn: T-I'C2 < [F6 + N'mcTtorpamma rop 2]

03 = oTonneHne oTHocuTenbHO akkym Il (baccerH) => F15

Bkn: T-I'C2 > [F15 + Nnctorpamma rop 2 + 5K]
Bobikn: T-I'C2 < [F15+ N'mcTtorpamma rop 2]

[NocnegoBaTenbHOCTL NEPEKIYEHUI

Hacoc BkntoyaeTcs, Korga temnepartypa B TBepA0TONIMBHOM
KOTNe npeBbilaeT TeMnepaTypy 3TanoHHOro AaTyvka Ha
BennunHy ructepesunca (Mcrtorpamma rop 2 + 5K). Hacoc
OTKIOYaeTcs, koraa TemnepaTypa nagaet Ha 5K Huke
TemnepaTtypbl BKITIOYEHUS.

T pasorpeBa

OTKNOYEHNE NPOUCXoaunT, kKoraa TemnepaTtypa B TT koTne
nagaeT HWXKe 3agaHHoro npegena temnepartypbl Ha 5K (MyuH T
Ten reH 2). Hacoc BknoyaeTcsd CHOBa, Koraa TemnepaTtypa B
TTK npeBbilwaeT 3agaHHbIN Npegen TemnepaTypbl

(MuH T Ten reH 2).

Hakonutenb (BVIJJ, Hakonutena B cucteme OTOI'IJ'IeHVIFl)

.’ Mocne aktneupoBaHus (01 unu 02) k Oton KoHTYp 1
Henb3s nogkntoyaTtb FBR.

00 = akkyMynsaTop ANns pexxnma oTONNEHUA OTCYTCTBYET

01 = Bydbep-HakonuTenb Ang npouecca Harpesa (F2, F3)

AktuBumsauus TI1 nponcxoamTt No AaHHbIM, NOCTYyNawLMM Ha
Aartyuk "BepxHuit HakonuTens" (F3)

BrnokvnpoBka HarHeTaTenbLHOro Hacoca AeNCTBYET Ha AaTymK
"BepxHui Hakonutens".

B-HarHeTaTenbbIi Hacoc BKI1.

"BepxHuit Hakonutens" > MBdakT + 5K ructepesunc
['B-HarHeTaTenbHbIN Hacoc BbIKI.

"BepxHuit Hakonutenb" < BopakT

02 = KOMOMHUPOBAHHbIN HAKONUTEMb AN OTONMEHUS U
ropsyero BogocHabxeHus

AktuBumsauus TI1 npoucxoamT No AaHHbIM, NOCTYNawoLWMM Ha
patuuk "CpeaHun Hakonutenb" (F2)

BrnokmpoBka HarHeTaTeNbHOrO Hacoca AEeNCTBYET Ha AaTynK
koTtna KF.

[B-HarHeTaTenbbIi Hacoc BKIJT.
KF > MBgpakTt + 5K ructepesuc
[B-HarHeTaTenbHbIN Hacoc BbIKJ1.
KF < BcpakT

03 = naccuBHoe xpaHeHue Bydepa ANg AeATeNnbHOCTH
Tonnenus (F1, F3)

Bydep He HarpysuTt obbl4HBIMU NPOU3BOANUTENSIMU FreHepaTopa
xapbl. [Tonb3a NpoMcxoaunT, HanNpuMep, Yepes CONHEYHYo
Harpy3ky bydepa [Hacoc ans HarHeTaHus B 6ydep], [OTon
KOHTYp] unu [neperpy3oydHbii Hacoc Ans 6ydepHbii
HaKonuTenb] (AaT4MK rogHo K ynoTpebnexuto).

B aToit oprMeHTaunm HUKakoe U3MEHEHMWE PerynMpOBKU
TOMMEHUSI HE OCYLLECTBISIET MO OTHOLLEHUIO K CHapYXu
Oydepam

PeXxxum oxnaxgeHus (oxnaxaeHvne NoMeLLeHns B pexunme)

AKTUBU3UPYIOTCS PEXUM OXNaXaeHNs 1 Heobxoaumele
napameTpbl perynupoBku. B pexume oxnaxaeHusi
OTOMNUTENbHbIE KOHTYPbI UCMOMb3YTCH ANS OXNaX4EHUS
nomMeLleHuin. [ins ato yHKUMM HeoOXoAMMa oxnaxaatoLas
yCTaHOBKa.



YacTtb 2: O630p nokasaHun / yCTaHOBOK

O6nacTtb «TexHuk» (Cneuunanucr)

dyHkuma P15 (byHkumnsa gatuuka gna F15)

00 = gaTuuk onpepeneHus Temnepartypbl noMmelleHni ana OTton
KOHTYp 2 Ecnu B aTON No3vLmumn 06HapYXXUTCA ApYyrov 4aT4uk Ha
umnynscHoM Bxoge [IMP = F17], To npoaHanuaupyTcs
naHHble FBR B F15 1 F17. Ecnu F17 3aHumaeTca apyron
dyHKumen, To B F15 npoaHanusupytotca gaHHble RFB.

01 = 0-10V Bxopg Oons ykasaHus BHeL. 3ag4aHHON TeMnepaTtypbl
konnektopa. KacatenbHo aHanusa cm. MNapameTpsl [kpmBas
SPG] Ha yposHe Cneuwnanuct / 0-10V 1/0.

02 = paTuuk ceeTa => (PyHKUUU HET

03 =0..10V Bxopg onsa ykasaHusi BHELUH. CTENEHU MOAYNSLN.
KacaTtenbHo aHanu3a cm. MapameTpsbl [kpuBas SPG] Ha ypoBHe
Cneumnanuct / 0-10V /0.

04 = BTopow aatyvk Ansa pyHkunum Mo
05 = nakonuTenb 3 (Hanp., 6accenH)

21



O6nacTtb «TexHuk» (Cneunanucr)

YacTtb 2: O630p nokasaHui / yCTaHOBOK

HactpanBaemble 3Ha4YeHUs ons TennoreHepaTopoB

Makc T kotna 1 (Makc. Temnepatypa TI)

e  3awmuiaeT TensoreHepartop oT neperpesa /
npenoTBpallaeT cpabaTbiBaHWe TeMnepaTypHON 3aLluTbl

Bbintu ¢ ypoBHs F-knasuwen [KoHeu]

22

TennoreHepaTopbl STB (CTB).
O6o3HauveHue Ouana3oH 3aBopckasn | Y3 .’ BHuMaHue: gencTByeT 1 Npu NOArOTOBKE ropsiyent BOAbI.
SHadeHuu ycTaHoBKa MuH T kotna 1/2 (MuH. Temnepatypa TI)

Make T-TT™1 30°C - 110°C 85°C OrpaHNyeHne MUH. TEeMNepaTypbl He No3BoNseT

MuH T-TT1 10°C - 80°C 40°C TenroreHepaTopy paboTaTh B YCIIOBUAX NOSIBAEHUS

MwH T Ten reH 2 10°C - 80°C 40°C KoHAeHcaTa npu Hebonblwon notpebHocTn Tenna. OTKNoYeHne

Make T- 30°C — 110°C 85°C TennoreHepaTopa NPOMCXOAUT BO BCEX Clyyasix He paHee, YeM

Konnektopa npu JOCTMXKEHUN MUHUMATbHOW TemnepaTypbl

MuH T-konnektopa | 10°C — 80°C 40°C Tr1/2+mcrepesnc (ctaHaapT 5K)

T pasorpesa 10°C — 85°C 35°C (cm Takke MuH orpaHuyeHme).

MuH orpaHuuenve | 00, 01, 02 00 Makc/MuH T konnekTopa (TonbKO Npu KackagHbIX

— NOAKITHOYEHNAX)

lictepes 5K — 20K 5K

(unu TvcTorpamma Cm. Makc/MuH T kotna 1/2..

kotna 3awmTa OT KOoHAeHcaTa

cTepes-Bpemsi 00OMUH — 30MuH | 00 MyH T pasorpeBa

Kotn-Kackap 00 - 800 vac. 00 yac. (He B pexxume KkackagHOro NoAKMHYeHUs)

BrioknpoBka uykna | 00MuH — 30MuH | 00 MuH CokpaluaeT BpeMsi paboTbl KOTNa BO BPEMSI BO3MOXHOIO

FucTorpamma rop 2 | 2K — 20K 2K nosiBreHns koHaeHcata. LiMpKynsiuMoHHbIE HACOChI BbIKITHOYEHbI
N CMecUTENM 3akpbiTbl 4O Tex nop, noka TI" He gocTurHeT

pagueHT Bkn./Bbikn. Bbikn. -
3a/laHHOM TeMnepaTypbl HarpeBsa.

Makc. noHmxeHue |1 -20K 10K .
MwuH orpaHunyeHme (OrpaHnyeHne MMHMMarnbHOW TeMnepaTypbl

OwH. BblkntoyeHne | 0,5 K/muH - 10 2 K /muH. B TennoreHepaTope)

KIMVH. (He B pexxume kackagHOro NoAKMHYeHWs)

KOOXT’-J'_ZMeH”e Bbikn./Bkn. Beiks. OrpaHuyeHve MVH. TeMnepaTtypbl He No3BonseT
TennoreHepaTopy paboTaTtb B yCNOBUSX NOSBIIEHWS

T oxn koTna 30°C - 120°C 95 °C

KOHAEeHcaTa npu HeGonbLUIOW NOTPeBHOCTM Tenna.
TennoreHepaTop He OTKMOYaeTCsl, Noka He ByaeT AOCTUrHYyTa
MWHUManbHasa Temnepatypa TennoreHepaTopa MuH T Ten reH 1
+ 5K + Nnctepes (5K)

00 = OrpaHuyeHve MUHUMYMa Ha rpaduke oToNMeHns
TennoreHepaTop BKOYAETCsl, €CNU NpeBbILIeHa
Temneparypa, Tpebyemas notpebutensmm.

01 = OrpaHuYyeHre MUHUMYMa Npu NOTPEBHOCTM B OTOMNEHUN
TennoreHepaTop nogdepXvBaeT Npu Heo6xoaMMOCTHY B
oTOonEHMM (HACOC aKTUBUPOBAH), MO KpalHen mepe,
HaCTPOEHHOE MWHUMarIbHOE 3HaYeHne TemnepaTtypbl
MwuH T Ten reH 1

02 = lNocTostHHOE orpaHu4yeHne MMHUMYMa (KpYrnocyTO4HO)
KoTen KpyrnocyTouHo nogaepXvBaeT, Mo KpaHeln mepe,
HacTpoeHHOEe MUHMMarnbHOe 3Ha4YeHne TemnepaTypsbl
MuH T Ten reH 1.

'nctepesunc co Nucrtepes-Bpems

®PyHKUMSA onTummnsaumm paboTel T npyu pasHOBENNKOW Harpy3ke
Ha TennoreHepaTop.

PeanbHbIl rucTepesnc nepeknioyYeHns MIMHEHO CHKaeTcst
nocrne BKIOYEHWS ropenku oT ycTaHoBMNeHHoro ['ncrepes kK
MUHUManeHomy ructepesucy (5K) B TeueHne Bpemenmn
rmctepesuca "(nucrepes-spems”.

Huskoe notpebneHue Tenna

B aTom cnyyae agpdekTBHBI BbICOKME 3HaveHns mctepes. Tem
CaMbIM UCKIIOYATCA NEPUOAbI C HENPOZOMKUTENbHBLIM
BpemeHeM paboTbl ropernkn 1 YacToe BKIOYEHUE roperku.

Bbicokoe noTtpe6neHue Tenna

B TeyeHWe ANUTENbHbLIX NEPUOAOB PaGoThl ropenku (Npu
BbICOKOM MOTPebeHnn Tenna) rucrepesnc aBTomaTUyecku
noHwxaeTcsa go 5K. 1o sawmiaeT TennoreHepaTop oT
HarpeBa 4O He4OoMyCTUMO BbICOKMX TemnepaTyp.



YacTtb 2: O630p nokasaHun / yCTaHOBOK

O6nacTtb «TexHuk» (Cneuunanucr)

OByXxcTyneHYaTbIW TernJjioreHepaTop
(Tonbko Npu 2-cTyneH4yaTom TennoreHepatope unu asyx TI
Yyepes perne ropenok 1 un 2)

Kotn-Kackan (Bpemsi 0o cMeHbl kackaga TI)

Ons pa6OTbI C ncnonb3osaHmem MUHUMYM 2-X KOTIIOB UMeeTcs
BO3MOXHOCTb CMEHUTb NocrneaoBaTesibHOCTb AJ14 KOTI10B C
y4eToOM HacCcTpanBaeMoro 3aecb Konn4yecrtsa 4acoB pa6OTbI
nepBoro KoTna B TeKyu.l,e|7| nocnenoBaTesibHOCTU.

00 = cMmeHbl nocneoBaTenbHOCTU HET

BrnokupoBka uukna(BpemMs nepekntodeHus 4ns cneaytoLlei
CTyrneHwn)

MuH. Bpems oxxmaaHus nocne BKYEeHUS v npu
nepekntoyatowem TI Npu BbIKMIOYEHUM CTYNEHN U 0 MOMEHTA
BKITHOYEHMWS CrieayHoLLen CTyneHu.

.’ 00 = 10 cek; CobnogaiTe NnpaBUIbHYO HAaCTPONKY
BHYTPEHHETO BPEMEHW 3aePXKN AN YNpaBneHus
NOAKMYEHHBbIMI Fopenkamu.

'ncTorpamma rop 2 (gns TBepAoro Tonnuea / 2-51 ropernka)
(TONMbKO NpU 2-CTyNeHYaTbIX ropesikax U NOAKMYEHUN ANs
paboTbl Ha TBEPAOM TONNUBE)

MopgkntoyeHne ans pa6OTbI Ha TBepAom Tonnuee: Mcrepesnc
HarHetatesnibHOro Hacoca

2. lopernka unu cTyneHb ropernok 2: CM. CneayoLLyo cTp. =>
XapakTepucTuKkn NepekntoYeHns npun 2-CTyneHyaTbix ropenkax

FpagveHTHLIN MeTOA
(MpumeHnm Tonbko ana T 1)

OTOT MeToA NO3BOMSET NPEXAEBPEMEHHO OTKIOYATb
TennoreHepaTop Npu HebonbLIOM OTOope Tenna.

Hanpumep: Koten c rpaHynamu npu HebonbLwom otbope enna
=> Mpn Hebonbwom oTbope Tenna KoTen ¢ rpaHynaMy AOJKeH
OTKIMIOYATLCH YXKe A0 AOCTUXEHNS 3a4aHHOW TeMnepaTypbl
(BbiropaHue). OnTMmManbHas Todka OTKMYEeHNs onpeaenseTcs
Ha OCHOBaHUM CKOPOCTW HapacTaHUsA TeMnepaTypbl KOTNa ¢
rpaHynamu ([K/MuH] = rpagueHT).

papueHT

Bkn = oTkntoyeHune nocne rpagneHTHoOro metoaa
Bblkn = oTknto4eHne npun 3agaHHOM 3Ha4YeHun + ructepesnc

Makc. noHmxeHune

3agaHHoOe 3HaveHue onpeaensieT camyro PaHHIOK TOYKY
OTKIOYEHNST KaK pa3HULYy OTHOCUTENTbHO MaKCUMaribHOM
Temnepatypbl Makc T-TI” TennoreHepatopa TIM1:

MwuH Touka oTkntodeHus = Makc T-TIT — Makc noHwxeHue

OWH. BbIKNOYEeHne

3aBucsilLee OT Harpysku, npexxgeBpeMeHHoe oTkntoveHune T 3a
CYeT rpagueHToB NoBbllLeHns Temnepatypbl [K/MuH]. MNpu
pabote TI 6e3 Harpy3ku 3Ha4eHne rpagmMeHToB BblCOKO. Mpu
OOCTVXXEHUW UNW NPEBbILLEHUN TENSOreHepaTopoM 3a4aHHoro
rpagueHTa aTOT reHepaTop OTKMYaeTCs Ha camMon paHHen
OuHamuyeckon Touke oTkntoveHnst (Makc T-TI - Makc
noHmwkeHne) ausgeschaltet. NMpu He3HauUMTENBEHOM HapacTaHum
TemnepaTypbl TOYKa OTKITHOYEHNS MOBbLILLIAETCH NIMHENHO A0
Makec T-TT.

ABapunHoe oxnaxaeHuve Tl

OxnaxaeHue KoTna (BKIOYEHNE aBapUIMHOIO OXNaXXAeHNUs!
ana Tr)

XonogHbin nyck ¢ T oxn kotna (Temnepartypa BKIOYEHWS
oxraxaeHus)

!

L OewncteutensHa ansa 1-ro Tl unu KoTna Ha TBepaoM
Tonnuee (MHOrodpyHKUMoHanbHoe pene nnu TIr2)

Ecnun ans TennoreHepaTopa akTMBMpoBaHa pyHKUMSA
oxnaxaeHusa (OxnaxaeHune kotna = Bkn), To BkMoyaoTcs
oTonuTensHble KOHTYpbI ¢ T-Makce npu nog (ecnu B OK
[ONYyCTUMO aBapuinHOe OXNaxaeHwe), Koraa npesbIeHo
3afaHHOe 3HayeHue TemnepaTypbl BKoYeHust T oxn koTna
(XonoaHbI nyck) ogHMM 13 TennoreHepaTopoB. OyHKUNS
aBapuiHOro oxnaxaeHusi bygert 3aBeplueHa B criyvae
npeBsbILLEHNSA TemnepaTypbl BKNtoveHns T oxn kotna Ha 5K.
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O6nacTtb «TexHuk» (Cneunanucr) YacTb 2: O630p nokasaHwii / yCTaHOBOK

XapakTepucTUKM NnepeknyeHns npv 2-
CTyneHYaTbIX ropenkax

A“ .’ [aHHble XxapakTepUCTUKMN NEPEKMOYEHNs OEACTBYIOT
Takke ANg pexvma ¢ ABYMS NepeknoyatoLLmmm
e TennoreHepaTopamm Yepes perne ropenok A6 n A7.
57°C \\ : i A4 AF
55°C [NepBag cTyneHu ropenku CHOBa, Koraa TemnepaTypa nagaet
so°C \/\ E /V(\ N HVXEe pacyeTHON TemnepaTtypbl TennoreHeparTopa.
C a / % 5K [NepBag cTyneHb ropenku BbIkNYaeTcs, Koraa pacyeTHas
45°C Y / Temnepartypa KoTrna npeBbllleHa Ha BenuynHy Mictepes.
b BTopas cTyneHb ropenku Bkntovaetcs: CTyneHb ropenku
TC R - U CHUXXEHWE TeMnepaTypbl HKE HOMUHANbHOIO 3HaYEHMS Ha
«— D —»l B " 5K
(= Havano otcyeta briokmpoBka umkna)
A Temnepartypa koTra - 1 MO UCTeYEeHNN Bnomvposxa uuknia
B Bpems (= pa3bnokmpoBka 2-1 CTyneHu ropernku)
C PacueTHas TemnepaTypa koTna BTopas cTyneHb ropenku BbiknoYaeTcd, Korga pac4eTHas
D Bnokvposka umkna Temneparypa KoTna npesbllleHa Ha BeNUUYuHy ctepes.

(3anasabiBaHMe ans 2-ro CTyneHn ropesnkm)
BkntounTb 2-10 CTYyNeHu ropenky CHOBa, korga tTemneparypa

E TucTepes (AuHamMmyeckuii rmctepesmnc ynpasneHuns) -

F Tuctorpamma rop 2 (ructepesnc ans BbIKIoYeHus1) nafaeT Hke pacyeTHoON TeMneparypel TennoreHeparopa.
[NepBas cTyneHb ropenku BbIKMIOYAETCA, €Cnn 2-9 CTYNEeHb

a Brrioverue crynewy 1 . BKIlOYEHa Mocre NpeBblLLEHNs pacyeTHON TemnepaTtypbl Ha

b Hayano BpemeHn 6roKMPOBKM 2-11 CTYNEHU ropenku

c BkntoueHne cTyneHu 2 (pa3bnokupoBka CTyneHmn 2) BenuumHy [Muctepes + Tuctorpamma rop 2).

d BbikntoyeHune ctynexu 2

e BeikntoyeHne ctynenu 1

(oTmeHa pa3bnoKknpoBKK CTyMNeHn 2)

Mpoueaypa nepekntoyenuusa Tl Ha meToq
rpagueHToB

MapameTpbl rpagueHTa = Bkn => lNpexaeBpeMeHHoe nnm
CBOEBpPEMEHHOE OTKII0YEHME TennoreHepaTopa (BbiropaHue
npv rpaHynax)

TemnepaTypa TennoreHeparopa [°C]

A MwH T-TT" = MuHnmaneHas
Temneparypa TennoreHepaTtopa =>
Touyka BKNIOYEHNS NPU MUHUMAIbHON
Temneparype unm pacyeTHoOn 120
3adaHHoV TemnepaType (34ech
y4yeToM KpuBor Harpesa 1,3) D 2,5
B [(Makc T-TT) — (Makc noHuxeHue)] = 100
camasi paHHsisl TOYKa OTKIOYeHUs 2,0
npu rpagueHTHOM mMeToae; AencTeyeT /
npu He3Ha4MTenbHOM oTbope Tenna B
(bbIcTPOOM HapacTaHuu 80 L]
Temneparypbl TennoreHepaTopa) L —

3.0

1,5
1,3

C Makc T-TI = camasi nocneaHss Touka 60

|
—
1,0
OTKIMIOYEHMS PN rPaANEHTHOM A=-- = e |

meToae; AeicTeyeT npu I
MoBbILLEHHOM OT6ope Tenna 40 T
(MeaneHHOM HapacTaHuu % T T

Temnepatypbl TI) — 11 | - | 0,2

00T —F [

D T oxnkotna=Ecnme Tl
ycTaHaBnuBaeTcs Takasi
Temneparypa, TO NoAKMnyaeTcsi aBapumnHoe
oxnaxaeHne Yepes KOHTYpbl NoTpebuTenen.

HapyxHast TemnepaTtypa [°C]
KpuBasi oTonneHus (ons crpaeku Npy perynmpoBke)
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YacTtb 2: O630p nokasaHun / yCTaHOBOK

O6nacTtb «TexHuk» (Cneuunanucr)

MapameTpsbl perynnpoBKu Ans KackagHoro ynpaBrieHuUs

(Tonbko npwu kackagax)

Kackap
O6o03HauyeHue Ovana3oH 3aBoackas | Y3

3Ha4YeHumn ycTaHOBKa
Hanpg kotnos Tonbko nHaMKauus
MowHocTb / cTyneHb 00 — 9950 kBT 00 kBt
CKkaHMpOBaHWE LUNHbI Bkn./BbIKkn. Bbikn.
MwH mog Kackapg 00— 100 % 00
opsivas Boga koTna 01-08 00
PasHuua B perynup K] MHaunkaTop
O6was mogynsuus 0-100 [%] MHaukaTop
MapameTp nepekntoy (-99)-0-(99) WHagnkaTtop
OcTt. Bpemsi 6nokuposku | OcTaTok [MuH] MHaunkaTop
Makc T kotna 50°C - 110°C 90 °C
YBenu4y AuH KOTNOB 20 - 500 K 100K
YMeHbL OMH KOTMOB 20 - 500 K 100K
Bpemsa gon HacTp 5-500 50
Makc mogynsuusi 50% - 100% 80%
MuH mogynsauus 10% - 60% 30%
MuH mogynsauus 0% - 60% 30%
Mogyn kot c 'B 40% - 100% 80%
MocnepoBaTtenbHoCcTb 1 | - 1234567

8
MocnepoBaTenbHOCTL 2 | - 8765432
1

Mocn cTb KoTnoB MNocneposatensHo | 01

c1t,

NocnenoBaTtensbHO

C 2, Bpem.,

Mepekn 1/2,

poTtaums,

COpTMPOBKa
KoTtn-Kackag 0 - 800 vac. 0 vac.
BrokvpoBka umkna 00MWH — 30MuH 00 MuH

BbiiTn ¢ ypoBHs F-knasuwen [KoHeu]

Hawnp kotnos (konuyectso TIN)

MHavkaums o TennoreHepaTopax, aBToOMaTUYECKN
3aperncTpUpoBaBLUMXCSt YePEe3 LUUHY C KOAOM LUWHBLI (HOMepamu
koTnoB)-OTobpaxaembli cumBon ,X“ 03Ha4aeT, 4YTo
TennoreHepaTop YCTaHOBMUI CBA3b YEPE3 LLUNHY.

MolHoCTh / cTyneHb (MOLHOCTb TennoreHepaTopa Ans

Kaxxaown cTyneHu)

OTtobpaxaeTcss HOMep KOTNna u cTyneHb => Bbibop
nporpammMHON KHomkon => Beoa/HacTponka MOLHOCTU KOTna

----=ctyneHb / T oTcyTCcTBYET
0 = cTyneHb NpUCYTCTBYET N OTKIOYEHA

Mpu reHepauum Tenna ¢ 0 ANHAKOBON MOLLHOCTBI LOCTAaTOYHO
pa3bnokupoBaTtb KOTen, Hanp.:

Tr 1 01 =>01
Tr 1 02 =>01
T 2 01 =>01 nr.nA.

(B 3aBNCMMOCTU OT KoJ1n4ecTBa KOTJ'IOB)

ABTOMaTM4YECKOE corfnacoBaHue:

Mocne nepesanycka nunu nNpyu HOBOWM KOHUrypauum perynstop
Npov3BOAMT MOMCK TeNsioreHepaTopoB Mo CMCTEMaM LUMH. B
TeyeHne 3Toro BpemeHu (Npubn. 1 MuH) elle HeNb3s BHOCUTb
AaHHble 0 MOLLHOCTM BPYYHYto [MHAMKaumsa "CKAH"]. Ecnn
3aperncTpupoBaH TennoreHepaTop C ykasaHnem MOLLHOCTH, TO
3Ta MOLLHOCTb aBTOMAaTUYECKM 3aHOCUTCA B CNcok. Ecnun
3aperncTpupoBaH TennoreHepaTop 6e3 yka3aHus MOLLHOCTH, TO
ANsi Hero aBTOMaTUYECKN 3aHOCUTCH B CIUCOK MOLLHOCTL 15
KBT. 31O 3Ha4YeHue BNOCNeACTBUN MOXHO OTKOPPEKTUPOBaTL
BPYYHY!IO.

CKaHMpOBaHVIe LWWNHbI

Mpw aTON OYHKLUM OCYLLLECTBOSETCSA MOWNCK TENoreHeparopa
Ha wuHe. Ecnn otobpakeHHas KOHUrypaums BepHa, oHa
coxpaHsieTcs knaeuwen ,KoHdur OK®. Bce TekyLume 3HavyeHnst
npu 3TOM Nepe3anncbiBatoTCs.

MuH mop Kackaa (MUH. Kackag moaynsiuum)

Ecnu no pacyetam kackaHoro perynsitopa obLuin ypoBeHb
Moaynsuumn 6onblue Hynst U MeHbLUe 3HavyeHus "MuH Mo
Kackag", To oH ycTaHaBnmBaeTcs Ha 3HadyeHune "MuH moa
Kackan". Mpu aToM 3agepxka umkna yxe coctasnset 10 cek.

FopsA4vasa Boaa koTna (kon-Bo cTyneHen ang pexuma B)
00 = nogroToBka 'B ¢ nomMoLLbo KomnnekTopa

01 - 08 = kon-BO KOTNOB B Kackage, NOAKNOYaeMbIX U3 Kackaga
C NOMOLLIbIO TMAPaBNNYECKON CUCTEMBI ANt MPUTrOTOBMEHUS
ropsiyer Boabl.

!

L CTYINEHW I'B pomkHbl 0683aTenbHO pacnonaratbes B
WOEHT-BUS cnepegn => 01 - xx.

Pa3Huua B perynup (pasHuLa B perynmpoBke Konnektopa)

OTobpaxeHne pasHuLbl B perynnpoBke Ans KonnekTopa
(3apaHHas TemnepaTypa — dakT. Temneparypa).

O6wan moaynauma (Heobxoanmas MOLLHOCTb YCTaHOBKM
[ %])

OTobpaxeHue TekyLLeh UCMONb3YyeMON MOLLLHOCTY BO BCEW
ycTaHoBke B % (0-100)

=> pacyeTHoe 3aJaHHOe 3Ha4YeHue B PeryrnmpoBKe = 3arpyska
yCTaHOBKM B npoueHTax. [naBatoLiee paccymTbiBaemoe
3HayeHWe, He JoMnycKatoLee CKaYKkoB NPV NEPEKIHOYEHNN B
pabore.

MapameTp nepekntoy (-99 — +99)

BHYTpeHHWIN NapameTp perynmpoBky => TOSIbKO B
nepeksovatoLemM kackage!

Mpwn ycTaHOBNEHUN AaHHOro 3HaveHust Ha "0" nogkniovaeTca
CrnepyroLLmMin KoTen (Mo UCTeYEeHN BPEMEHW nepekntodeHns!).
Mpu ycTaHOBNeHUn napameTpa nepekntoyeHns Ha "-0"
OTKINOYaeTCs Crneayowmnn koTen.

Mpu BbIXOAE 3a Npeaensl, 3agaHHble Anga Tpebyemonm
Temneparypbl, C NpeBbileHnem Ha 1K Takke oTknyaeTcs
nocneaHuin KoTen.

Bpems 6rNoKUpPOBKM (hakTUYECKOE OCTAaTOYHOE 3HaYeHEe)

OTobpaxeHne TekyLLEero BpeMeHn nepeknioyeHmns. Tonbko npu
"Bpemst 6roknpoBku = 0" MOXXHO BBECTM B paboumnii pexmnm
crnenywoLLMi KoTen.
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O6nacTtb «TexHuk» (Cneunanucr)

YacTtb 2: O630p nokasaHui / yCTaHOBOK

Makc T koTna (MakcumarnbHasi Temneparypa koTra)

3aluTta oT neperpesa oTAenbHLIX KOTMNOB Kackaaa /
npepoTepalyaeTcs cpabatbiBaHue CTB (3HayeHue ans
perynupoBaHusi BHU3).

C nomoLLbto JaHHOro NapaMeTpa MOXHO 3aaaTtb TeMnepaTypy,
Npu KOTOPOW OTAENbHbIE KOTIbl OTKMHOYATCA UMK, B Criydae ¢
MOZYINMPYIOLLUM KOTIIaMK1, NepexoasT Ha NOHUKEHHbIE
napameTpbl Moaynaumm. KoTnbl cCHoBa BKItoYatoTCs, Koraa
Temneparypa ynaget Ha 5K

! Heobxoammo 3agaTtb TeMmnepartypy Makc T koTna Bblwe
MakcMManbHOn TemMnepartypbl KONnekTopa.

YBenu4 AuH KOTNoB (AnHamuka nogkntoveHus kotnos [K])

Hebonblune 3HayeHns = GbicTpoe nogknoveHne, bonbune
3HaYeHus = MefIeHHOe NOAKIMYeHNe

A CnULLKOM HU3KME 3HAYeHUst NpuBOOAT K neperpesy nnun
KpaTKkoBpeMeHHOMY NOAKIMKYEeHNI0 OQHOIo U3 KOTJ10B.

Pacyet: Ecnun cymmnpoBaHHas pasHula npu perynmposke,
Bblpa)kaeMas B KeNbBMHaxX, CTAaHOBUTCS paBHOW 3a4aHHOMY
3Ha4YeHUIo, TO 3TO NPUBOAUT K MOOKMIOYEHNIO BCEX CTYyMNeHemn
KOTNOB.

YMeHbL AWH KOTMNOB (OUHaMuKa oTkmnodeHus kotnos [K])

Hebonblune 3Ha4yeHus1 = BbICTPOe OTKIoYeHNe, GonbLune
3Ha4YeHUsa = MearieHHoe OTKIIYeHne

/\ Crinkom 6onblune 3HaueHus NPUBOAAT K Neperpesy n
cpabaTbiBaHuio CTB

PacuyeT: Ecnu cymmnpoBaHHasi pasHuLla npu perynmpoBke,
Bblpa)xaeMas B KeflbB/MHaX, CTAaHOBUTCS pPaBHOW 3aJaHHOMY
3Ha4YeHUIo, TO 3TO NPUBOAUT K OTKITHOYEHUIO BCEX KOTIIOB.
Bpemsa gon HacTp (Bpems SOMONMHUTENbHOW HAaCTPOKN AN
perynstopa |)

A perynmpoBOYHOE 3HaYeHue: HacTporika aToro 3HavyeHus
NPVBOAUT K NepeperynmposaHunio. Heobxoanmo
npuaepXMBaTbCA PEKOMEHAYEMOW CTaHAapTHOW
HaCTPOMKH.

[ DN

Marnble 3HaueHus ABNATCSA NPUYUHON BbICTPOro
npoLecca perynimpoBK/ 1 MOTyT MPUBECTM K
nynbcauusim.

Makc mogynsauus

B cnyyae npeBbileHUst 3TOro napameTpa Mogynauum oyaet
NpousBefeHo, Mo NCTEYEHNN BPEMEHU GITOKMPOBKM,
noakrnoyeHve cneaytowero TI 13 oyepean.

MuH moaynsauus

B cnyyae noHmxeHus aToro napameTpa Moaynsaumm
oTKntoYaeTca nocrnegHun TI n3 Tekyllen ovepeau.

MuH moaynsauus

Mopkntovenne criegytowero T npom3BoanUTCS TOMbKO TOraa,
Korga pesynbTUpyoLwui napameTp MOAYNAUMM AN OTAENbHbIX
Tl nocne NOAKMOYEHUs NPeBbILLIAET HACTPOEHHOE 3HaYEeHME.
=> [1ns )enaemoro pexvmMa ¢ MakCuMarnbHbIM KONIMYECTBOM
ropenok: Hactpoutb napameTtpbl Makc mogynsauuss =0 1 MuH
MOAYNSALUSA HA MUHUMarbHbIA YPOBEHb MOAYNALMMN NS
ctyneHen TT.

Mopayn kot ¢ 'B (Tonbko Ans ctyneHen sBogonoarotosku B)

[aHHble 0 HOMMHaNBLHOM NapaMeTpe MoaynAUMN Ans
TennoreHepaTopoB B NpoLecce NOAroTOBKM ropsiveit Boabl (CM.
CTyneHn BogonoaroTosku B).
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MocnepoBatenbHocTb 1 ([locnegoeatensHoc 1)

BBopg nopsigka, B KOTOPOM HaumMHaloT paboTaTb KOTrbl Npy 1-0i
nocrnegoBaTernbHOCTY.

F-knaBuwa[==>] Bbibop HoMepa KoTna

© Beog HOMepa KoTna

MocnepoBarenbHoCTL 2 ([locnegosaTensHoc 2)

BBoga nopsigka, B KOTOPOM HauvHaloT paboTaTb KOTNbl Npu 2-0i
nocnegoBaTenbHOCTY.

F-knaBuwwa[==>] Bbibop Homepa koTna

© Beop Homepa koTna

!

- B cny4yae ¢ gByxcTyneH4yaTbIMU KOTnamu BTopasi
CTyneHb Bcerga BKN4YaeTcs nocne nepsBomu.

Mocn cTb KOTNOB (NOPSAOK NEPEKIIOYEHUNS)

e Tonbko NocnepoartensHoc 1

e Tonbko NocnepoBatenbHoC 2

e [lo BpemeHu: [NepekntoyeHne ¢ 1-o nocrnegoBaTenbHOCTU
Ha 2-y1o 1 06paTHO ¢ y4eToM YacoB paboTbl NEPBOro KoTna
OeNCTBYIOLLEN NOCneaoBaTeNbHOCTH

o [lepekn 1/2: MNepekntoveHne Ha TennoreHepaTopbl
pas3nuyHoOr HOMUHanNbHOW MoLHocTy: [Npy nogknoyYeHun 2-ro
koTna KoTen 1-bii koTen nepectaeT paboTaTb 0 CreayroLLero
MOMEHTa NoAKMoYEHNS.

e C BpalleHMeM: NepBbI B NOCNe0BaTENbHOCTY KOTEN
nepexoauT Ha nocneaHee MecTo TekyLlen
nocnenoBaTenbHOCTY MO UCTEYEHUN BPEMEHW CMEHBI
nocnegoBaTerlbHOCTEN.

e Coptuposka: HoBasi nocnegoBatenbHocTb ans 1T,
nony4yaemasi aBToMaTU4eCKO COPTMPOBKON C y4ETOM BPEMEHMU
paboTkl Npu cMeHe nocrnenoBaTensHOCTeN (CMeHa
nocrnenoBaTenbHOCTEN C y4eTOM YacoB paboTkl nepeoro T B
TeKyllen nocnegoBaTensHOCTH).

CmMeHa nocnenoBaTesibHOCTU *) (BpeMEHU 0O CMEHbI
nocnefoBaTesibHOCTH)

Ons paGOTbI C ncnonb3oBaHmemM MUHUMYM 2-X KOTIIOB UMeeTcs
BO3MOXHOCTb CMEHUTb NocneanoBaTesibHOCTb AJ14 KOTI10B C
y4eTOM HacTpanBaeMoro 3aecb Konn4yecrtsa 4acoB pa6OTbI
nepBoOro KoTna B TEKle.I,eI7I nocnenoBaTesibHOCTU.

00 = cMeHbI nocneaoBaTenbHOCTU HET

BnokupoBka uyukna *) (BpeMeHu nepeknioyeHns ans
cneayoLen cTyneHn)

MWH. BpeMs OXugaHus nocrne BKIoYEHNUs U Npu
nepekntoyatowiem TI Npu BbIKMHOYEHUM CTYNEHN U 4O MOMEHTa
BKIOYEHMS criedytoLeit CTyneHu.

!

: 00 = 10 cek; cobntogante npaBUIbHY HACTPOWKY
BHYTPEHHETO BPEMEHMW 3aAePXKKU AN YNpaBneHus
NOAKMHOYEHHBIMW FOpenKamu.

*) 3Tn napameTpbl AONONHUTENBLHO HAacCTpanBalTCA B
MeHI0 TensioreHepaTtopa



YacTtb 2: O630p nokasaHun / yCTaHOBOK

O6nacTtb «TexHuk» (Cneuunanucr)

MapameTpbl perynvMpoBKu ANs ynpaBrneHus Mmoaynsiuven

(TONbKO NP OAHOCTYNEHYATO MOAYUPYEMOM KOTIIE)

Moaynsuus

O603Ha4YeHune Owana3oH 3aBoackaa | Y3
3HaYeHumn yCTaHOBKa

MwH Mmogynsums 00 — 100 % 00

YBenuy guH KOToB 20-500 K 100K

YMeHbl auH kotnos | 20 — 500 K 100K

BbIiTn ¢ ypoBHs F-knasuwen [KoHeu]

HactpanBaemble 3Ha4YeHus 6yq)epHoro HakonuTtens

Hakonutenb

O603Ha4YeHue Anana3oH 3aBoackas Y3
3HavYeHun yCcTaHOBKa

3arpysutb T-Hakon |40°C —90°C/ MoTtpebHOCTb
BbIKN /
noTpebHOCTb

MwuH. T-Hakonutenb | 10°C — 90°C 10°C

BobIitn ¢ ypoBHs F-knasuwwen [KoHeu]

MuH Moaynsauusa

Ecnu no pacyetam kackagHoOro perynstopa obLuin ypoBeHb
MoZynsuum 6onblue Hynst u MeHbLUe 3HavyeHus "MuH Mo
Kackag", To oH ycTaHaBnmBaeTcs Ha 3HaveHune "MuH moa
Kackag". MNpu aToM 3agepxka uunkna yxe coctasnseT 10 cek.

YBenu4 guH KoTtnos (auHamuka nogkntodeHns kotnos [K])

Hebonbline 3HayeHns = GbicTpoe nogkntyeHne, 6onbLune
3Ha4YeHUs = MeaneHHoe NOAKMYeHne

A CnULLIKOM HM3KNE 3HAYeHUs! npuBOOAT K neperpesy nnm
KpaTKkoBpeMeHHOMY NOAKIMKYEeHNI0 OOHOIo N3 KOTJ10B.

PacyeTt: Ecnun cymmmpoBaHHas pasHuua npu peryrnmpoBke,
BblpaXxaemas B KeNnbBWHaX, CTaHOBUTCSA paBHOW 3a4aHHOMY
3HAYeHUIo, TO 3TO NPUBOAUT K MOAKITIOYEHNIO BCEX CTyNeHemn
KOTNOB.

YMeHbLU AUH KOTMNOB (4MHaMKKa oTkIoYeHus koTros [K])

HebGonblune 3HaveHus = 6bICTpoe OTKINtoYeHne, bonbLune
3Ha4YeHna = MearneHHoe OTKIIo4YeHne

A Cnvwkom 6onbLuve 3HavYeHns NPUBOAST K Neperpesy u
cpabaTtbiBaHuio CTB

PacyeT: Ecnu cymmypoBaHHasi pasHuLa Npu peryiMpoBke,
BblpaXkaeMasi B KefbBMHaX, CTaHOBWUTCS paBHOW 3adaHHOMY
3HaYeHWI0, TO 3TO NPUBOAMUT K OTKITOYEHIO BCEX KOTIIOB.

3arpy3utb T-Hakon

[omkHo BbITb 3arpy>xeHo 3HavyeHue Temneparypbl B 6ydepe-
HakonuTene Ha gatynke "CpegHuii HakonuTenb".

Oatunk "CpegHun HakonuTens" = BbIBOA 6 BO3AENCTBYET Ha
npoueaypy "TI Bbikn."

3HayeHve napaMeTpa = BbIKII:

B aTon yctaHoBke Bydep 6narogaps 06bl4HbLIM
npoussoauTensm Tenna He HarpyauT. LLlynansue " Hakon C " He
ucnonbayetcs. Micnonb3oBaHne npoucxoauT, Hanpumep,
dyHkumammu MF kak [mnogaepxka TemnepaTtypbl B 06paTtHoOM
KOHType] nnu [neperpy3oyHbii Hacoc Ansa BydepHbIn
HakonuTtens].

3HayeHve napameTpa = NoTpebHOCTh:

Ha patuuke "CpeaHuin HakonuTenb" AeNCTBYET paccuuTaHHas
notpebHocTb

(Hanpumep, KpuBas OTOMNMNEHUS) N3 MAKCUMarIbHOTO 3HaYeHUs!
napameTpa + 5K ructepesuc.

3HayvyeHure napametpa >= 40°C <=90°C:

Ha patuuke "CpenHuin HakonuTens" AeNCTBYET HACTPOEHHOE
3HayeHune + 5K rmctepeauc.

MwuH. T-HakonuTenb

Mpun aTon pyHKUMN NMEET MECTO OrpaHnyeHne BolpaboTku
Tenna Ans OTONUTENbHbIX KOHTYPOB ANS YCNOBUA HUXe
MUHMManbHOW TeMnepaTypbl HAaKONUTENs, NOCPEACTBOM
Aartymka "BepxHun Hakonutens".

Hacocbl oTonuTenbHbLIX KOHTYPOB OTKIMOYAKTCA.

OTKtoYeHe OTONUTENBHBIX KOHTYPOB NMPOUCXOAWT TOMNBKO Npu
cnepyoLem ycnosun: HapyxHas TemnepaTypa > Temneparypa
3aLmnThbl OT 3aMep3aHns

27
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HactpanBaemoe 3HauyeHue Ans pexxmma oxnaxpeHus
(Tonbko npu BeiGope Tvna T = oxnaxaeHue)

Mpy HaNUUMK oxnaxaatoLLen YCTaHOBKN PEXUM OXNaXaeHUst
BbIGMpaeTcs nepeknovatenem pexumon. PaboTa
oxnaxaarLLmx yCTaHOBOK PEryNUpYeTCs 3a CYET TeMnepaTypbl
ob6paTHoro koHTypa [T-06p nogaya oxnaxaeHue] (rmcrepesnc
nepekntoyennst 2K).

Pexunm oxnaxaeHus

O603Ha4YeHne Owana3oH 3aBoackan | Y3

3Ha4YeHun yCcTaHOBKa
T-06p nogaum - 5°C - 25°C 15°C
oxnaxpgeHue

Bbintu ¢ yposHs F-knaeuwen [KoHewy]

HactpauBaemblie 3HaueHus ansa Bxoaa/Bbixoaa 0-10 B

Ecnu perynstopom 3agaetcs Yepes BXoA HanpsikeHus anst TI
HOMMWHanbHasa TemnepaTtypa, MOXXHO NMPOM3BECTH Ha Bbixoae O-
10 B perynsatopa KOppeKkTUpOBKY Bxoda HanpshkeHusa ana TI
NnocpeacTBOM CreAyHLLIMX NapaMeTpOoB.

Ecnu Bxog 0-10 B perynsTtopa ncnonb3yetcs Ansi 3anpocos O
Temneparype, Te Xe napamMmeTpbl Cry>aT OS5 OLLeHKN
nocTynaroLero curHana.

BaxHble HacTpavBaeMble 3Ha4eHUA Ansa BxoAa/Bbixoaa
0-10B

KoHndurypaumnsa/lULWHA TEM-I" 1 = 04 => PesynbTar ot
TemnepaTypbl YCTaHOBIEHWS TENMoBOro reHepartopa yepes 0-
10V BbIXOOHOro curHana.

KoHndburypaumnsa/LULWHA TEM-I 1 = 05 => BeiBoA 3agaHHON
cTeneHn Moaynsauumn Yyepes BbixogHon curHan 0-10 B.
KoHdpurypaums/dyHkums F15 = 01 => OueHka
npeayCcTaHOBMNEHHbIX BHELHMX 3aronoBoOK TemnepaTtypbl
ycTaHoBka npeceToB Yyepe3 0-10V BbIXOAHOro curHana.
KoHdurypaumsa/®yHkumnsa F15 = 03 => AHanuns 3agaHHoro
3HaAYeHUs BHELLH. cTeneHn moaynsaumm Yyepes Bxoa 0..10 B.

Bxoa/Bbixon 0-10 B

O603HayeHue [Aunana3soH 3aBopackas | Y3
3HaYeHuu yCcTaHOBKa

Kpuas HanpskeHus 00-11 00

Kpusasi 11-Y1 0,00 B-10,00 B 4,00

KpuBas 11-Y2 0,00 B-10,00 B 0,10

KPUBAA 11-T1 00°C - 120°C 20

KPUBAA 11-T2 00°C - 120°C 90

Kpueas 11-YA 0,00 B-10,00 B 5,00

BbiiTu ¢ ypoBHsi F-knasuwen [KoHeLy]

Ta6nuua rpadMkoB HanpsikeHUs Ansa Bbidopa

Ne U1 U2 T1 T2 UA
0 2,0 10,0 0 90 2,0
1 2,5 0,3 38 80 5,0
2 2,5 0,3 38 75 5,0
3 25 0,3 38 45 5,0
4 4,0 0,1 20 85 50
5 4,0 0,1 20 75 5,0
6 4,0 0,1 20 55 5,0
7 4,0 0,1 30 87 5,0
8 4,0 0,1 38 87 50
9 4,0 0,1 38 73 5,0
10 4,0 0,1 38 53 5,0
11 4,0 0,1 20 90 5,0

HachauBaeMble 3Ha4YeHUsA AnsA pexunma oxnaxgeHus

T-06p nogauu - oxnaxapeHue

B pexwume oxnaxaeHus npu notpebHocTn B xonoae
BKITIOYAETCH OXnaxaarllas yCTaHOBKa Mpu NpeBbILLEHNN
3ajaHHON 34eCb TemnepaTypbl B 06paTHOM KOHTYpe Ha aTynke
[F17]. OxnaxxparoLasn ycTaHOBKa OTKMOYaeTCst Npy nageHum
Temnepatypbl Ha [F17] HWxe TemnepaTypsbl [T-06p nogaum -
oxnaxgeHue — 2K].

HacTtpanBaemble 3Ha4yeHus ansa Bxoga/Bbixoga 0-10 B

KpuBas HanpsixeHus (Tonbko npu Bbixoge/Bxoge 0-10 B)

3pecb MOXHO BblGpaTb OAMH U3 CTPOro NpeAnucaHHbIX
rpacdoMKoB HaNPSHKEHWS UMM HACTPOUTL CBOGOAHYIO KpuByHo 11
AN KOHGUrypaumm Bxoaa HanpshkeHUs 1 BbiIXoaa HanpsikeHus.

KpuBas 11-xx (Tonbko Ans KpMBoMn HanpsikeHusa = 11)

Mpu nomowwm napametpos U1, U2, T1, T2 n UA moxHo 3agatb
KpVBYIO rpadhmka HanpshKeHus.

U = HanpsbkeHne, T = Temnepatypa, UA = Tl BbIKJ1.

U1, T1 => Touka 1 Ha rpacdumke HanpsikeHus

U2, T2 => Touka 2 Ha rpacdumke HanpsikeHus

MpsaAmasn mexay OBYMSt TOYKaMK OrpaHnYeHust npeacTaBnsaeT
cobol rpadunk HanpsPKEHUs.

UA => HauunHag ¢ aToro HanpsixeHus criegyeT onepaumsa T =
BbIKJ1.

(UA pomkHO HaxoguTbes 3a npeaenamuy AonyCTUMbIX 3HaYEHUN
HanpspKkeHust)
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MNMporpamma cyuiku nona

Cywka nona

O603Ha4YeHune Owana3oH 3aBoackas
3Ha4YeHUn ycTaHOBKa

Cywwika nona Bbikn./Bkn. Bblikn.

Mporp cywku nona | Cm. nosicHeHue!

BoIitn ¢ ypoBHs F-knasuwwen [KoHeu]

MNpeaBapuTenbHO HaCTPOEHHbIe NapameTpbl

Oenb | T npu CobcTBEHHbIE
nogaye 3HayeHus

1 25
2 25
3 25
4 55
5 55
6 55
7 55
8 25
9 40
10 55
11 55
12 55
13 55
14 55
15 55
16 55
17 55
18 55
19 55
20 40
21 25
23 -
24 -
25 -
26 -
27 -
28 --

[ LN

Mporpamma cyluka nona Ha4MHaeTcs

C Temnepatypbl ycTaHoBneHHon B "deHb 1" u
nepekntovaetcs Ha "OeHb 1" 8 00.00 4. B nporpamme
"Mporp cyLwukx nona" TekyLwmi aeHb 06o3HavaeTcs

3HakoM “X".

Yy

Mocne Toro kak yHKUMA Oblna oTMeHeHa/ 3aBepLueHa,
perynatop npogosnkaeT paboTatb, UCMONb3ysi
yCTaHOBIEHHbIN pexum paboTbl. Ecnn Harpesa He
TpebyeTcs, yCTaHOBUTE pPeXMM paboThbl Ha O= Pexum
oTtoBHOCTM / BbIKNO4EHO

Cywka nona (BKIMHYEHME pexnma CyLLIKU nona)

Mporpamma cyLuku nona MoXeT ObITb UCNONb30BaHa Ans
dyHkumm Harpesa no DIN 4725 — 4 v ona nporpeBa cBexero
NOKPbITHS.

-’ CyLIJKa nona ocyuwecTteMmMa TONbKO AN1A KOHTYpPOB
cMmecutenda.

Mpu BbINOMHEHWUN NPOrpaMMbl CMEeCUTENbHbIE KOHTYPbI
noAdepKMBatoT YCTaHOBIEHHbIE TEMI. NOAALWMX NMOTOKOB.
BCTpOeHHbIE CMECUTENMN KOHTYPOB YNpPaBnsaoT YCTaHOBNEHHOM
TeMmnepaTypoii NnoToka. TennoreHepaTtop TennoreHepaTop
obecrneynBaeT Takylo TemnepaTtypy He3aBUCUMO OT 3aaHHOro
pexuma paboTbl. B aucnnee nosiensetca Hagnuck "Cyluka
nona" u Temneparypa nogaroLLero noToka.

BbinonHeHve nporpammbl cBOGOAHO 3a4aeTCA MakCUMyM Ans
28 pHen. TemnepaTypbl NOTOKa MOTYT ObITb YCTAHOBMEHbI
mexay 10°C n 60°C anga kaxgoro gHs. Beog "----"
OCTaHaBnMBaeT nporpammy (Ha cneaylowmnin aeHb paboTa
npoTekaeT aHarnorn4Ho).

Mporp cyuwku nona (perynupoBka)

F-knasuwa => lMporp cywkun nona

BbIOpaTh OeHb => NOSBUTCA MHOMKAUMSA TeMnepaTtypbl
F-knaBuwa [OK] => akTMBMpOBaTh AEHb AN USMEHEHUSsI
O OTperynupoBaTtb TEMnepaTtypy B NPSIMOM KOHType Ha
nogave;
F-knaBuwa [OK] => coxpaHnTb napameTp

=> BblbpaTb creayoLwnii 4eHb UMK BLIATU N3 NPOrpamMmbl
CyLLKu nona HaxaTtnem F-knasuwn [KoHeu).
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lopsiyaa Boaa

Ty

TI moxeT paboTaTtb npu Gonee BbICOKON TemMnepaType B
nepuvof NOAroToBKW ropsideit BoApl, YTobbl Yepes
TennoobmeHHWK Gbina Obl JOCTUIHYTa HYXHas
Temnepartypa ropsiyei Boapl.

MucTepes rop BoabI(rMcTepesmnc ropsiieri Boapl)

[MoproToBka ropsyen Boabl Ha4MHaeTCH, Korga Temneparypa
ropsiyeri BOAbl B EMKOCTHOM BoJoHarpeBaTerne nagaeT Huke
3aJaHHOM TemnepaTtypbl Ha ructepesunc [[ncTepes rop Boabl].
[MoaroToBka ropsven BoAbl NpekpallaeTcs, Koraa
BOAOHarpeBaTenb JOCTUraeT yCTaHOBINEHHOW TemnepaTyphbl (BO
Bpems aHTMbakTepuLUMAHOro Harpeea BogoHarpesartenb
pocturaet Temnep. 65°C).

'B - cnepoBaH (BpeMs Bbibera Hacoca B )

00 mMuH => 3arpyxatoLuii Hacoc npogokaeT pabotatb 5 MUHYT

O6o03Ha4yeHue Ownana3soH 3aBoackasa | Y3
3Ha4YeHUn ycTaHoBKa
Brnokup HarHeTaTtens Bbikn./Bkn. Bxkn.
Mapann paboTa Hac B-vyactny B-vacTny
npuopwut, Bkn., npuoput
Bbikn., Mapan.
paboTa Bcex
HacocoB
"op Boga-nosbiweHne | 00K — 50K 20K
cTepes rop Boabl 5K — 30K 5K
B - cnepgoBaH 00MuH — 30MuH 00 MuH
Bxopn TepmocTarta Boikn./Bkn. Bbikn.
Tepm cyHKUNS Bblikn./Bkn. Bbikn.
Hosapsagka Bbikn./Bkn. Bbiks.

BbinTn ¢ ypoBHs F-knasuwewn [KoHew)

Bnokup HarHeTaTens (6rOKMPOBKa HarHeTaTenNbLHOro Hacoca)

3arpy3oyHbin HacoC He BKINoYaeTcs noka Temnepatypa B TI He
npeBbICUT TeMnepaTypy B HakonuTene Ha 5K, OH oTknovaeTcs
npuw NpeBbILEHUN TEMMNepaTypoi KoTrna TemnepaTypbl
€MKOCTHOro BoAoHarpeBarens. To npegoxpaHsieT ot
oxnaxgeHus HakonuTensa ot TI' B Ha4Yane NnoaroToBKM ropsiyen
BOAb.

Mapann pa6oTa Hac (napannensHas paboTa HacocoB)

B-4acTuy NpuopuT_=> YaCcTUYHbIN NPUOPUTET B: KOHTYpBI
OTOMMEHMWS OTKIMIOYEHbI B TEYEHME NOATOTOBKM ropsiyeii BoAbl.
CwmMecuTenu 3akpbliThbl U HACOCHI OTOMUTENBHBLIX KOHTYPOB
BbIKMtoYeHbl. KOHTYpbl cMecuTenen BnocneacTemm
0ebnokMpyoTCa NpU AOCTUXKEHUM KOTIIOM 3a4aHHOMN
Temnepatypbl ropsiyen Bogbl + npesbllueHne koTnom [T-IB +
'op Boga-noBhbIlLeHWE]. B MOMEHT, korga TeMmnepartypa kotna
ONsITb OMyCKaeTCs HUXKe TeMnepaTypbl 4e6NOKMPOBaHUS Ha
rmcrepesnc nepeknoyeHust [Fctepes rop Boabl] KOHTYpbI
cMecuTens onsaTb GrokupyoTcs.

Bkn. => napannensHas paboTta HacocoB: BO BPEMS NOArOTOBKU
ropsiyert BOAbl OTKIIOYaKTCS TOMBKO KOHTYPbI 6€3 cMecutenei.
KoHTypbl CO cMecuTensammn NPoAOIKaloT HarpeBaThbCs.
MogroToBka ropsiyen BoAabl MPOANeBaeTCcs Ha 3Ty PYHKUMIO.

Bblkn. => nprnopuTeT NOArOTOBKN ropsiven BoAbl: KOHTYpPbI
OTOMMEHNSA OTKNIOYEHbI B TEYEHME NOATOTOBKM ropsvert Bogbl.
Cmecutenu 3aKPbITbl 1 HACOCbI OTONUTESIbHbIX KOHTYPOB
BbIKITHO4Y€HbI.

Mapan. paboTa HacocoB - Bce => napannenbHas pabota
HacOCOB 1 ANs NPsiMblX KOHTYPOB oTonneHus: Bo Bpems
NOArOTOBKW ropsiueit BoAbl BCE KOHTYPbl OTOMMEHUS
NPO4OIMKalT HarpeBaTbCs. [loaroToBka ropsiven Boabl
npoaneBaeTcsi Ha 3Ty yHKUMI0. B MOMeHT, korga Temneparypa
KOTNa NpeBbILLaeT MakcuMarbHyo TemnepaTypy npv nogadye B
KOHTYpe npsMoro otonneHus Ha 8K, Hacoc Takoro
OTOMNUTENBHOIO KOHTYpa OTKI4YaeTcs (3awuTa oT neperpesa).
Hacoc oTonuTensHOro KOHTypa OnsiTb BKMOYAeTCst Toraa, koraa
Temneparypa KoTna nagaeT HuxXe TemnepaTypbl [Makc.
Temneparypa npu nogadye + 5KJ.

Fop Bopa-noBbIweHne (NpeBbilleHne npu pexume B)

3afaHHas TemnepaTypa TennoreHepaTopa Npu NOAroToBKe
ropsiyeit Boabl = 3ajaHHas TemnepaTypa ropsyen sogsl + Fop
BOZa-NoBbILLEHNE

nocne BbIKIIOYEeHUA ropesikun.

Ecnn gna KOHTYPOB OTONJ1€HUA Tpe6yeT09| Harpes, BblGer
OTMEeHAEeTCA.

AKTMBUpPOBaHHasi ONTUMM3aLMA Hacoca 3arpyskm ropsiyen Bogbl
TOXe MOXET NpeKkpaTuTb BblOer Hacoca.

Bonble, Yyem 00 MUH => Nocrne OKOHYaHUS 3arpy3ku
€MKOCTHOro BogoHarpeBaTerns, Hacoc 3arpy3kum ewé pabortaet
yCTaHOBNeHHoe Bpems. Bbiber Hacoca MoXeT npekpaTuTb
TONbKO aKTMBMPOBAHHAasA ONTMMM3aLMsa Hacoca 3arpysku
ropsiyer Boabl.

Bxopn Tepmocrara (HarpeBatens 'B ¢ TepmocrT.)

00 => nogroToBKa ropsiyer BoAbl C MOMOLLbIO AaTYMKa
€MKOCTHOro BofoHarpeBarernsi.

01 => nogroToBka ropsayen Bogbl C MOMOLLLIO TepMocTaTa:
NoAroToBKa ropsivyen BOAbl HAYNMHAETCS OT KOPOTKOro
3aMbIKaHWUs Ha KOHTaKTax TepMmocTaTa. NogroTtoBka
npekpaLaeTcs, Koraa KopoTkoe 3amblkaHWe nponagaer.

Tepm dyHkuma (ons mogynupyowwmx TI)

3apgaHHas TemMnepartypa Kotna npu noarotoske ropsiyen Bogbl =
dakTnyeckasa Temn. eMK. BogoHarpesartens + 'op Boga-
noBblLLIEeHNe

Mpu ncnonb3oBaHUM AaHHON OYHKLMKM CHUXKAKOTCA NoTepu
OTXOASALLEro rasa BO BpeMsi MOArOTOBKW ropsiyen BoAbl C
NMOMOLLIbIO MOAYNMPYIOLLMX KOTMNOB 3a cHeT ajanTtaumm
3ajaHHOM TemnepaTypbl KOTIOB.

[o3sapsagka (tonbko ¢ F12 =T rop B H)

3a cyeT nogknoveHns Tennoakkymynatopa 'B nocpeactesom
HKHEro Aatyvka MoXeT ObiTb akTUBMpOBaHa OYHKLUS
N03apsaKu.

T-I'B = Temnepatypa BogoHarpesatens B obnactu otbopa

3apsagka Tennoakkymynsitopa:
Bkn: T-IB < Pacu T I'B - Tnctepes rop sogbl
Bbikn: TropeH>Pacu TIB

3apsagka TennoakkymynaTopa OKOHYMTCS TOMbKO B TOT MOMEHT,
KOra HWKHUM JaTynkom OyaeT 3adukcnpoBaHa 3agaHHasa
Temneparypa Tennoakkymynstopa.
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[MapameTpbl Ha 3TOM YPOBHE U3MEHSIOTCA B COOTBETCTBUN C
BblIbpaHHON yHKLMEN oTonuTenbHOro koHTypa [@YHKLMA-OK]

OtonutenbHbIN KOHTYp | /11

O6o03HauyeHue Ownana3oH 3aBoacka | Y3
3Ha4YeHun f
ycTaHOBKa
OyHkuma OK Crangapr, 3aBopckas
®ukc T npam noa, | ycraHoBka
baccein, B,
obpaTtHas nuHua
DyHKUMS Hacoca Cranpapr, 3aBopckas
Mpenenbl ycTaHoBKa
HarpeBa, TOJIbKO
npor. BpeMeHH,
HenpepblBHast
paboTta
OTKpbIT cMecuTens 5-25 18
(He onsa koHTypa B)
3akp cmecuTtens 5-25 12
(He onsa koHTypa B)
T-Makc npu nog 20°C - 110°C 80°C
MwuH T npu nogaye 10°C - 110°C 10°C
T-npsmon nogaum - OTKp, 3aKp, 15°C
oxnaxaeHue 10°C - 25°C
T aHTU3amep3 ---;(-15)°C - (5)°C | 0°C
3anasabiB Hapyx T 0:00 —24:00 0:00
CwmelLeHne KprBoW 0K - 50K 5K
Mag B oTON KOT Bbikn./Bkn. Bkn.

Bbintn ¢ ypoBHs F-knasuwen [KoHeu]

®dyHkuma OK (BbIGop dyHKLMM OTONUTENBHOIO KOHTYpPa)

CraHgapT => cTaHAapTHbLI OTONUTENbHbIA KOHTYP

Pukc T npam nog => perynupoBaHMe NOCTOSIHHOW TeMNepaTypbil

B KOHTYype nogayu

Bo Bpems AHeBHOro nepuoga otonnexHus (cm. "Mporpamma
oTonneHus") NoaaepXnBaeTCcsa YyCTaHOBMNEHHbIE TEMMNepaTypbl
nofaBaemoro NoToka B OTONMUTENbLHOM KOHTYype [T npu nogadye
[OHeM], a BO BpeMsi MOHWKEHHOro otonnenns — [T npy nogadve
HOYbHO].

BacceliH => ynpaBneHue 6acceiHa (Tonbko ans Oton

KOHTYp 2

OTa yHKUMSI MOXeT OblTb MCNONb30BaHa ANsi Harpesa
HaccenHa. CmecuTenb ynpasnseT TeMnepaTypoi notoka ans
n3MeHeHus1 TemnepaTypbl Bogbl B 6acceriHe. JaTuuk
TemnepaTypbl BoAbl 6acceiHa NOAKIOYEH K TOUKe
NOAKMIOYEHUS K AaT4MKy nomelleHns [F15] otonutensHoro
KoHTypa (cMm. FBR).

KoHTponb 3a TemMnepaTypoi NOToKa OCYLLECTBNAETCA Kak
0ObIYHBIV KOHTPOMNb TEMMNepPaTypbl NoMeLLeHns [BnnsHue okp
cpl-

3HayeHue ycTaBku Ans TemnepaTtypbl BOAbl MOXET ObITb
BBeAEeHO B 06nacTtu notpebuTens COOTBETCTBYIOLLENO YPOBHS
oTonuTenbHoro KoHTypa [T-6accenHa 1/2/3]. Pabotaet
nporpamma Harpesa. Harpesa HeT B nepvogbl paboTbl ¢
NMOHWXEHHON TemnepaTypou

TemnepaTypa BOAbI M TEKyLLEe 3HaYEHUE YCTaBKN
nokasblBaloTcsi Ha ypoBHe gucnnes [T-6acceriHa / Pacy T
6accenHal.

'B=> KOHTYp ropsyew BoAbl

OT1a hyHKUMSA MOXeT BbITb MCNonb3oBaHa Npu paboTe
OOMNOMHUTENbHbIX KOHTYPOB HarpeBa ropsiveri Boabl. [JaTuuk
TemnepaTtypbl NO4ABaEMOro NOTOKa OTONUTENBHOTO KOHTYpa
noMeLLaeTcsl B HAKOMUTENe ropsiuen Boapl.

3HauyeHve ycTaBkM TeMnepaTypbl ropsiven Bogbl MOXeET ObITb
BBEEHO B 0bnacT notpebuTtensi COOTBETCTBYHIOLLEIO YPOBHS
oTonuTensHoro KoHTypa [T-I'B 1/2/3]. MNporpamma otonnexus
Onsi KOHTypa paboTaeT kak nporpamma 'B ans pesepsyapa
HakonuTens. 3HavyeHne yCTaBku NS pe3epByapa HakonuTens
ycTaHaBnuBaeTca Ha 10°C gnsa neprogoB paboTbl Ha
NMOHWXEHHBIX TEMMNepaTypax.

Mo>XHO ucnonb3oBaTh NPUOPUTETHYHO OYHKLIMIO ropsiyert Boabl
perynaTtopa T (4aCTUYHBIA NPUOPUTET OENCTBYET Kak
NpUopuUTET).

OO6paTHbIN KOHTYP => NogaepxKa TeMnepartypbl B 06partHom
KOHTYpe Yyepes3 cMecuTenb (Tonbko OTon KOHTYP 2)

[atynk nogaun oToNUTENBHOrO KOHTYpa MCMONb3yeTCsl Kak
OaT4YnK NMHUKM peumpKynaumm kotna. Cmecutenb ocyLlecTBnsaeT
yrnpaBreHue KpyrmnocyTo4yHO No 3agaHHOMY 3HayeHuto [MuH T
npv nogave] OTONUTENbLHOrO KOHTYpa.

YctaHoBka nonoxeHus: Cmecutens ¢ npusogom OTKPbIT =>
nogarowuin notok Tl coegmHeH ¢ 0OpaTHbIM NOTOKOM (=>
nogaepxka temnepartypbl B 00paTHOM KOHTYpe).

CwmecuTtensb ¢ npusogom 3AKPbIT => HarpeBa obpaTHoro
noToka He npomcxoauT. Mpu OTKPLITOM CMecuTene LMpKynsaums
obGecneymBaeTcs 3a cyeT KoTna (Hacoca KoTtna).

Pexxum Hacoca OK (pexum paboTbl HacocoB)

LimpkynaumMoHHble Hacochl BbIKIOYEHbI €Cnin HeT NoTpebHoCTH
Tenna. B To e Bpemsi cMecuTenbHble KnanaHa 3akpbiBaloTcs
=> "KoHTyp OTOMNEHUS BbIKOYEeH".

(BknitouyeHue ¢ ructepeancom 1K)

CraHgapTt => craHgapTHOE BKNOYEHWE LUMPKYNSLUMOHHbBIX

HacocoB

e YnpaBrneHue B 3aBUCMMOCTW OT TEMNEPATYpbl NOMELLEHUS
(Tonbko ¢ BM)

Bbikn: TemnepaTypa nomeLleHus > 3HavyeHusi 3a4aHHoN

Temnepatypbl nomelleHms + 1K

e [lorogosaBncuMmoe yrnpasneHue B NpoLecce OTONNeHms

Bbikn: HapyxHasa TeMmnepaTypa > 3HavyeHusi 3agaHHON

TemnepaTtypbl MOMeLLeHNs

e [lorogosaBncrMmoe yrnpaBneHve BO BPEMS MOHUKEHHOIO
oTonneHns

(BnnsaHue okp cp=0)

Beikn: BblknioyeHne nponcxoauT B npolecce nepexoga K

MOHWKEHHOMY peXnmy paboThbl. [Tocne BKYeHUs Hacoc

paboTtaer.

Bkn: TemnepaTtypa nomeLleHus < 3HayeHusi 3a4aHHON

TemnepaTtypbl MOMeLLEeHNS

(Bnnsinue okp cp ="---")

Bbikn: paccuymTaHHas Temnepartypa notoka < 20°C.

Mpenenbl Harpeea => yrnpaBreHne Hacoca B COOTBETCTBUM C
OrpaHMYeHNAMM OTOMMEHNS

e Bo BpeMsi HOpMarnbHOro OTOMNNEHUs

BhbIkn: HapyxHas TeMnepaTtypa < yCTaHOBNEHHOro npegena
HarpeBa B TeYeHWe OHS

e  Bo BpeMmsi NOHWKEHHO TemnepaTypsl

BhbIkn: HapyxHas TeMnepaTtypa < yCTaHOBNEHHOro npegena
HarpeBa Ansi HOYHOTO BpEMEHU
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TonbKo Npor. BpeMeHn => ynpasfeHne HacoCcoM B
COOTBETCTBMW C NPOrpaMMoni OTOMNEHUS

Bpewms HarpeBa: Hacoc BKIT; oTonuTenbHbIA KOHTYP
HarpeBaeTcs

Bpewms onyckaHus: Hacoc BbIKJT; oTonuTenbHbIN KOHTYP He
HarpeBaeTcs

HenpepbiBHas paboTa
HenpepbiBHas paboTa B TeueHne 24 yacos! OTonnTenbHbIN
KOHTYP MOCTOSIHHO BKIMHOYEH.

OTKprT cmecuTtens (,D,VIHaMVIKa OTKPbITUA CMECVITeJ'Iﬂ)

YcTaHaBnmMBaeTCs CKOPOCTb, C KOTOPOW NPUBOL, CMecUTens
OTKpbIBaAETCA NPU OTKNOHEHUAX ynpaBlieHUA. OTKnoHeHne
ynpaBlieHusa, Npu KOTOPOM NpuBoL4 CMecuUTena OTKpbiIBaeTCA
06e3 ocTaHOBKM, BBOOAUTCS B KEMbBUHAX.

.’ Marnble 3Ha4yeHns ABNATCA NPUYMHON BbICTPOro
noBopoTa NpuBo4a U MOryT NPUBECTM K MyNbCaLUsM.

3aKp cmecuTtens (,D,VIHaMVIKa 3aKpbITUA CMeCVITeJ'IFI)

YcTaHaBnmMBaeTCs CKOPOCTb, C KOTOPOW NPUBOL, CMEecUTens
3aKpbIiBaeTCA NP OTKNOHEHUAX ynpaBlieHUA. OTKNoHeHne
ynpaBlieHusa, Nnpu KOTOPOM NpuBoL4 CMecuUTensa 3akpbiBaeTcA
06e3 ocTaHOBKM, BBOOAUTCS B KENbBUHAX.

.’ Marnble 3Ha4yeHns ABNATCA NPUYMHON BbICTPOro
noBopoTa NpuBo4a U MOTyT NPUBECTM K MyNbCaLUsM.

T-Makc npu nop (Makc. TeMmnepatypa npu nogadye)

M3mepsiemas Temnepatypa nogatoLlero notoka KoHTypa
OTONMEeHWsl orpaHNuYeHa YCTaBKoW MakcMarnbHOW TemnepaTypbl
noToka (3awuTa OT neperpesa).

A B mMomeHT, Korga Temneparypa KoTna npesbiliaeT
MakcumarbHyo 3adaHHyo TemnepaTypy npu nogave Ha 8K,
HaCcoC NPSMOro OTOMUTENBHOIO KOHTYPa OTKIHYaeTCs.
Hacoc oTonnTenbHOro KOHTypa onsATb BKM4YaeTcs Toraa,
Korga Temneparypa KoTra nagaeT Hbke Temneparypebl
[Makc. TemnepaTypa npu nogade + 5K].

MuH T npu nogaye (MvH. TemnepaTypa npu nogave)

WN3mepsiemas TemnepaTypa nogaroLLero notoka KoHTypa
OTOMNNEHUs! OrpaHUYEHa YCTaBKOW MUHMMATIbHOW Temneparypsbl
noToka (Hanpumep ¢ BO3AyLUHbIM NOAOrPEBOM).

T-npsimoi nogayum - oxnaxgeHue (TONbKO B peXuMe
OXNaXKAeHUsA YCTaHOBKM)

B pexmume oxnaxgeHus ata TemMnepartypa perynmpyetca c
NMOMOLLIbIO CMECUTENS Ha NNHUM NPSAMOK Nogaumn
OTONUTENIbHOIO KOHTYpa.

OTKp = OK He oxnaxpaeTcs (CMECVITeJ'Ib 3aKpbIT, HAcocC OTKprT)
3aKp = CcMecuTesb B Ka4yecTtBe 06BOAHOrO KnanaHa (CMECMTEJ'Ib
3aKpbIT, HAcocC I'IO}J,KJ'IIO‘-IEH)

T aHTU3amep3 (Temn. 3aWnTbl OT 3amep3.)

Ecnu HapyxHas TeMnepatypa nagaeT HUXe YCTaHOBMEHHOIO
3HaYeHus1, CUCTEMa NePEKNoYaeTCsl Ha PeXUM 3aLLnTbl OT
3aMep3aHust (BKMIOYAKTCH HACcOCHhI).

"----" pexXum 3almThl OT 3amMep3aHus BblKMYeH!

3anasabiB Hapyx T (3anasabiBaHve Hapy)XHOW TeMMepaTypbl)

Brlbrpas 3anasgbiBaHve HapyXXHOW TeMmnepaTypbl HE06xoanMo
YUUTBIBATb KOHCTPYKLMIO 3aaHuMs1. [py MaccUBHOM KOHCTPYKLMM
30aHusA (TONCTble CTEHbI) HEOOX0AMMO BbIOMpaThL Gonblune
3HaYeHus1, Tak kak M3MeHeHWe HapYXXHOW TeMmnepaTypbl
no3aHee okasblBaeT BNUsIHWE HA TEMNepaTypy B NMOMELLEHUM.
[na nerkux KOHCTPYKLUIA (CTEHbI HE 3a4epXXMUBaIOT TEMMO)
3anasgpblBaHue JOMKHO BblTb YCTaHOBMNEHO MUHMMarbHoe (0
yac.).

32

CmeweHune kpuBon (napann. Cmewy. OTon. KpuBOR)

Tpebyemas Temnepatypa KoTna KOHTypa CMecuTess
paccuMTbIBaeTCs C MOMOLLBIO MHTEPBana KpUMBOKW Harpesa
nyTem NpubaBneHUsl paccYMTaHHON 3a4aHHOW TemMnepaTyphbl
NS NoaatoLLero NoToka OTONUTENbHOTO KOHTYpa.
MapannensHoe cMelLeHne Harpesa KoMMeHcpyeT
NOrpeLLHOCTb AaTyMka U NoTepU Tenna Ha cMecuTene.

Map B oTon KOT (pa3peLl. oTBoAA Tenna KOoHT.)

Bkn. => oTONWUTENbHbINA KOHTYP MOXET ObITh UCMOMb30BaH C
¢hyHKUMsIMU Bonee BbICOKOTo nopsiaka (Hanpumep, aBapuiiHoe
oXnaxaeHve reHepaTopa Tenna Ans 3aluThel OT Neperpesa;
0TBOZA TENMNa B TeYeHne pexrma o6CnyXuBaHus) Kak
Tennootsoa/noTpeduTens Tenna. OTonUTenbHbIA KOHTYP
HarpeBaeTcs 10 MaKCMarbHOM YCTaBKy TeMNepaTypbl NOToKa
Ha Bpems hyHKLNU.
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PYHKLUNN AONONHUTESNLHLIX pere

MHorogyHkuuoHanbHble pene = M® pene BbINOMHAT NO
OLHOWM OCHOBHOW PYHKLIMU

M®-1: Cmecutenb OK1 OTKP. (dyHkuua Md1 = 00)

M®-2: Cmecutens OK1 3AKP. (dyHkuma MP2 = 00)

M®-3: Hacoc c6opHuka (PyHkums MP3 = 01)

M®-4: Linpkynauus (Bpems) (PyHkuma Md4 = 02)

Ecnu paHHas 6a3oBasi pyHkums Md-pene He TpebyeTtcsi
(kOHUrypaLmsi CXeMbl Ha YPOBHE YCTAHOBKM), A1 KaXA0ro 13
cBOOOAHbIX pene BbIbMpaeTcs 0aHa U3 HUKEOMNUCaHHbIX
PYHKLMN.

Kaxxgomy u3 pene Mo V14 (A8-A12) NpMCBOEHO NO OfHOMY
naTymky V14 (F11-F14) (nenctBUTENBHO TONBKO ANA OYHKUMIA
oT "20").

Ecnu ans pabotbl Heo6xoaMm eLe OauH AaT4uK, TO €ro HYXHO
noakntoYnTb Kak F15.

DyHKUMN, KOTOPbIE MOXHO BbiOpaTh Ans pene M® Y 1-4 Hike
onucbiBatoTcs Ha npumepe perne Mo 1.

ConHeyYHbIn konnekTop/pene M®

O603Ha4YeHue Owana3oH 3aBoackas Y3
3Ha4YeHUn yCTaHOBKa

DyHkumsa MO (1-4) 00-34 00, 00, 01, 02

3ag T M®1 (1-4) 30°C -90°C 30°C

et MP(1-4) 2K - 10K 5K

Bobikn ruct M®(1-4) | 2K - 10K 2K

Makc T-konnektopa |80°C —180°C 110 °C

MwuH T-konnektopa |-20°C —95°C 40°C

MwH T-konnektopa |-20°C —95°C 35°C

BbIKN

T-konnekropa - 80°C - 180°C 110 °C

3awmTa

Pa3H 06p 0K - 30K 0K

oxnaxaeHust

Makc T-HakonmTtens | 10°C —130°C | 60°C

r

Makc T-konnektopa |10°C —130°C |85°C

HH

Makc T akkym 3 10°C -130°C |30°C

OnutenbHoCTb 0c-59¢ Oc

3anycka Konnekropa

Maysa npu 3anycke | 10 — 60 MuH 30 MuH

KomnmnekTopa

pagmeHT 3anycka 01— 05 muH 01 MuH

KomnnekTopa

BbinTu ¢ ypoBHs F-knasuwwewn [KoHew)]

O6paTnTe BHMMaHMe!
.’ Pa6ota npu 1144: Beibupaemble dpyHkummn M =>
02, 03,12,13,20,21,24,25,33,34

.’ Pa6ota npu 1144: PeumpKynaunoHHbIA HAacoc He
3arnyckaeTcs aBToMaTU4ecKk/ BO Bpems OyHKLMUM
3alunTbl OT NErnoHenn.

L LN

Mpwn BkntoveHnn Md-cyHkuum konnektopa (07, 08, 09,
23, 27, 28, 29) 6onblue Henb3s NOAKIHOYUTL BHELLHWIA
perynatop konnekropa (pyHKUMmn konnekropa - cm.
YcrtaHoBka => [Npumepsbl Ans KonnekTopa)

®yHkuma Md1 (Bbidop dyHkunii pene Md1)
3an T M®1 (TemnepaTtypa nepeknioyeHns Md1)
et M®1 (ructepesuc BknoveHus pene Md1)

et Bbikn M®1 (rnctepesuc BoiknioyeHns pene Md1)

00 = pyHKuua Md-pene oTcyTCcTBYeT

01 = LleHTpanbHbIN Hacoc (xepep)

Bkn: npu nosiBneHun notpebHocTn Tenna

Bbikn: ecrnn noTpebHOCTL Tenna oTcyTcTByeT

Ecnu, no kparviHen mepe, B OAHOM NOTPEONAOLLEM KOHTYpEe
cucteMbl TpebyeTcsa Harpes, Hacoc BKMYeH. Ecnu Bknovyanack
ropernka, To BbIMONHSAeTCS PyHKUMSA Bblibera.

02 = unpkynsauus (Bpems)

MepeknioyeHre pene No NPOrpammbl BbIAEPXKKN BPEMEHN A4S
LIMPKYNSALMOHHOIO Hacoca

03 = NoagkaumBarLWMn Hacoc

Bkn: Mpu noTpe6GHOCTU B Npon3BOACTBE Tenna ans
BHYTPEHHero notpeburens

BbIKI1: bes notpebHocTM B npon3BoacTBe Tenna Ans
BHYTpeHHero notpebutens. MNMocneayet BbiGer Hacoca npwm
BbIKMIOYEHNW.

05 = Hacoc TIM1

Pene MoxHO ncnonb3oBaTh A ynpaBleHns HAcOCOM KoTna K
TennoreHepatopy 1.

(Pene BkntovaeTcst BMecTe 1 pene ropenku+5 MuH. Boibera)

C 6ydepom B cucteme (bydep > 00 n gatumk HH BBEpxy):
B aTom cnyyae Hakonutenb BKnoYaeTcsa Torga, Koraa
Temneparypa TennoreHepaTopa T-TI1 npesbiwaeT
Temnepartypy Hakonutens Beepxy T-Hakon B Ha 5K. Hacoc
oTKNtoYaeTcs Toraa, koraa T-TI1 meHblue T-Hakon B.

06 = Hacoc TI2

Pene MoxHO ncnonb3oBaTh A1 ynpaBleHns HACOCOM KoTna K
TennoreHeparopy 2.

(Pene Bkno4aeTcst BMECTE C pene ropenku+5 muH. Boibera)

07 = nepekntoyarolimMin KnanaH Hakonutens 2 (bydep)
KnanaH nepekntoyaet CC ¢ HakonuTens ropsyen BOAbI Ha
OydepHbIN HakoNUTENb, KOrAa YXXe Henb3s 3apsxaTtb
KOMMEeKTop B Hakonutene ropsyven soabl.

08 = nepekntovaromin knanaH Hakonutens 3 (6acceiH)

.’ B F15 dyHKUMA gomKHa CTOATb Ha S

.Knanan nepekntoyaet CC ¢ BycepHoro Hakonutens Ha
HakonuTenb 3 [F15], korga yxe Henb3s 3apsbkaTb KONnekTop B
OydepHOM HakonuTene.

09 = nepeknto4arolMin knanaH Hakonutens 3 (6acceiH)

.’ B F15 dyHKUMA gomKHA CTOATb Ha S

(Tonbko Npu ycTaHoBKax 6e3 CONHEYHOM 3apsiAkn HaKonuTens)
KnanaH nepeknioyaet CC ¢ HakonuTens ropsyen BoAbl Ha
HakonuTenb 3 [F15], korga yxe Henb3s 3apsbkaTb KONmnekTop B
HakonuTerne ropsyen Bogpl.

12 = AucTaHUMOHHO ynpaBnsAeMblii BbIXO4 OTONMUTENIbHOIO
KOHTypa 1

Pene BkntoyaeTcs ynpasnsaoLWwmM YCTPONCTBOM OTONUTENBHOMO
KOHTYypa Yepes LWKnHy (paboTa - CM. PyKOBOACTBO K
ynpasnsioLemy yCTPOWCTBY).
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13 = AUCTaHUMOHHO ynpaBnseMbiA BbIXO[ OTONUTENbHOIO
KOHTYpa 2

Pene BkntoyaeTcsa ynpasnsioWmm yCTPONCTBOM OTONUTENBHOMO
KOHTypa Yepes LWnHy (paboTa - CM. PyKOBOACTBO K
ynpasnsoLemMy YCTPOWCTBY).

20 = YnpaBneHue peLupK. HACOCOM Mo TemMnepartype
T-PEUWMPK = Temnepatypa ob6paTHOro noToka peLupk.
Bkn: T-PEUUMPK < 3ag T M®1

Boikn: T-PEUNPK > [3ag T M®1 + T'mct Md1]

LIMpKynAaumMOHHBIN Hacoc BKMOYaeTcs, Korga Temneparypa
0obpaTHOro NoToKa PELMpPKYNALMM NagaeT HUXKE YyCTaHOBINEHHOM
Temnepatypbl (3ag T M®1). Hacoc BbikntovaeTcs, koraa
Temnepartypa ob6paTHOro NoToka CTAaHOBUTCS BblILLE
yCTaHOBMNEHHOM TeMnepaTypbl Ha BENWYuHy ructepesuca (Mmct
M®1).

YcTaHoBRNEeHHasa peumpKynaumnoHHasa nporpaMmMa u yctaska
"Peumnpkynsaums ¢ ropsden Bogon" MMeroT AOMUHMPYIOLLYIO
hyHKUMIO => BKIOYEHUE peLMpK. Hacoca NMPONCXOAMNT TOMbKO B
TeYeHue paspeLUeHHbIX NepmoaoB paboThl.

21 = UMnynbcamu ynpaensieMbii peLupK. Hacoc

Bkn:  npu KOPOTKOM 3aMblKaHUM Ha OTHECEHHOM K HEMY
MHOroyHKLIMOHANbHOM AaTynke

Bbikn: nocne 5 mMuH.

Mpn KOPOTKOM 3aMbIKaHUM Ha BXoAe NOOKIIOYEeHNS]
MHOTOOYHKLIMOHANBHOIO AaTymka peLMpPKYNALUOHHBIA HAacoC
BKIOYAETCHA HA 5 MUHYT. BkrtoveHne NnponcxoguT Ha rpaHuue
curHana (Toneko 1 pas).

YcTaHoBMeHHas peLmpKynaumnoHHas nporpaMma u yctaBka
"Peunpkynauns ¢ ropsyen Bogon” MMetoT JOMUHUPYIOLLYIO
byHKUMIO => BKITHOYEHUE PELIMPK. HAcOCa NMPOUCXOAMUT TOMBKO B
TeyeHue paspeLLeHHbIX NeprMoaoB paboThbl.

22 = TseppotonnusHbin koten (TTK)

(Hanpumep, B coeanHeHuu ¢ 2-ctyneHyatsim TI)

T-M®1 unu 1-4 = TemnepaTtypa koTna TBepAoro Tonnmea

T Hakon H = TemnepaTtypa B eMKOCTHOM HakonuTtene B obnactu
nopauu [F1]

Bkn:  T-M®1 > [T nakon H (F1) + T'met M®1 + 5K]

Boikn: T-M®1< [T Hakon H (F1) + T'net M®1]

T pasorpeBa:
Bkn: T-Md1>3ag T M1
Bobikn: T-M®1 < [8ag T M®1 — 5K]

Hacoc BkntoyaeTtcs, ecnv TemnepaTypa koTna Ha TBEpAOM
TONMMBE NpeBbILLAET TeMNepaTypy B HAKONUTENbHOM €MKOCTU B
obnactu 3arpysku [T Hakon H (F1)] Ha BenuuuHy ructepesuca
[Fner M®1 + 5K]. Hacoc oTkntovaeTcs, korga Temneparypa
nagaeT Ha 5K Huxke TeMnepaTypbl BKIIOYEHNS.

OTKNOYEHNE NPOUCXOANT AONOMNHUTENBHO Toraa, Koraa
Temnepatypa B TT KOTne nagaeT HUXe 3aJaHHOro npegena
Temneparypsl

[Bag T M®1] Ha BenuunHy 5K. Hacoc BkntoyaeTcs cHoBa, koraa
Temnepatypa B TTK npeBbiwaeT 3agaHHbIN npegen
Temnepatypsbl [Bag T M®1].

Brokuposka TI1:

Bkn:  T-M®1 > Tl-3agaHHasa Temnepatypa + 5K n Hacoc TT-

koTna = BKI1.
Bbikn:  T-M®1 <= Tl-3agaHHas TemnepaTtypa unum Hacoc TT-
kotna = BbIKJI.

23 = KONNeKTOPHbIN Hacoc
(Hacoc pa6oTaeT Torga, Koraa Kosnnekrop MoXeT
3apsiaTbCsl B O4HOM M3 Hakonutenewu)

.’ Konnektop 1 Hacoca Tonbko Ha M®4 ¢ yueTom
Ha3HaveHusa gatyuka n PT 1000

.’ Konnektop 2 Hacoca Tonbko Ha M®3 ¢ yyeTom
HasHa4yeHus gaTtdmka u PT 1000

.’ Ha M®1 n M®2 aTta cyHKUNS MOXET NCMOMb30BaTbCs
ONs 3apsaKM HAaKONUTENS C MOMOLLbIO TennoobMeHHUKa
(HeT paTumnka PT 1000)

T-HAKOTIUT = TemnepaTtypa COMHEYHOro KonmnekTopa
T-H = Temnepatypa akTMBHOro Hakonutensa B obnacTtv nogaym
nuTaHus
Bkn:  T-HAKOMWUT >
[T-H + M® T1CT]
Boikn: T-KOJJIEKTOPA <
[T-H+ M® T'MCT BbIKI]

Hacoc BkntoyaeTcs Toraa, korga Temnepartypa CofTHEYHOTO
KOmnneKkTopa npeBbILLaeT TemnepaTypy akTUBHOIO HaKoMMTens
(cm. nepekntovatoLme knanaHbl) B 06nacti nogayn nuTaHns Ha
ructepesuc BknoyeHus (M® NICT). BbiknoveHe Nponcxogut
Torga, Korga Temneparypa onyckaeTcs Huke Temnepatypsbl [T-U
+ Mo TMCT BbIKI].

Mepen BbIKNOYEHNEM NPOBEPSIETCS, MOXET N 3apsKaTbCs
BTOPOCTEMNEHHbI HAKOMUTENb (CM. NEepeKmoYatoLLme KnanaHhbl).
BesonacHOCTb / 3alumTa CUCTEMBI:

CwmoTtpu gnsa atoro npu "Makc T-Conape" n " Makc T akkym, B,
HH, 3"

24 = lNoBblwWeHKe TemnepaTypbl o6paTHoro notoka T
T-OBPATH 1 = Temnepatypa B 06paTHOM KOHTYpPE LMPKyNsauum
YCTaHOBKM

[= T-M®1 vnu 1-4].

Bkn: T-OBPATH 1 < 3ag T M®1

Boikn: T-OBPATH 1 > [3ag T M®1 + et M®1]

Hacoc nosbilweHns Temnepatypbl 06paTHOro noToka
BKIOYaeTCH, Koraa Temnepartypa obpaTHoOro notoka nagaet
HWXe ycTaHoBneHHon TemnepaTypsbl (3ag T M®1). OH
BbIKMOYaeTCs, Koraa TemnepaTtypa obpaTHOro notoka
CTaHOBUWTCS Bbille YCTAHOBMEHHOW TeMNepaTypbl Ha BENUYUHY
ructepesuca (Mmet Md1).

25 = oBblwWeHWe TemnepaTypbl o6paTHoro notoka TIr2
T-OBPATH 2 = temnepatypa o6paTHOro noTtoka UMpKynsiuum
YCTaHOBKM

Bkn: T-OBPATH 2 < 3ag T M®1

Boikn: T-OBPATH 2 > [3ag T M®1 + et Md1]

Hacoc nosbilweHns Temnepatypbl 06paTHOro noToka
BKIOYaeTCH, kKoraa Temnepartypa obpaTHoOro notoka nagaet
HWXe ycTaHoBneHHon TemnepaTypsbl (3ag T M®1). OH
BbIKMOYaeTCs, Koraa TemnepaTtypa obpaTHOro notoka
CTaHOBUWTCS Bbille YCTAHOBEHHOW TEeMNepaTypbl Ha BENMUYUHY
ructepesuca (Mmet Md1).
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26 = lNoBblwWeHKe TemnepaTypbl B o6paTtHOM KoHType Tl
Yyepe3 HaKoNUTerNbHY eMKOCTb

Bkn: T Hakon H [F1] > T-M®1 + N'nct M®1+ 5K]

Bobikn: T Hakon H < T-M®1+'mct MP1

KnanaH gns nosbiweHns TemnepaTypbl B 06paTHOM KOHTYype
Yepes HWXKHIOK YacTb HAKOMUTENbLHOW eMKocTn ByaeT
NOAHNMATLCS, eCnu TeMnepaTypa B HWXHEN YacTu
HakonuTenbHow emkocTu [T Hakon H] npeBbicMT Temnepartypy
06paTHOro KOHTYpa YCTaHOBKU [AaTymK V1 mnm 1-4] Ha
BenuuunyHy ructepesnca (MMCT-M®d1+ 5K). OH cHoBa
OTKIMIOYMTCH, Korga Temnepartypa B HUXKHEN YacTu
HaKoMUTENbHOW eMKOCTU MPEBLICUT TemnepaTtypy obpaTHoro
KOHTYpa.

27 = Hacoc 3apsaaku Hakonutens 1
(Hacoc pa6oTaeT, ecnu HakonuTenb ropsivYen BoAbl MOXeT
3apskaTbCsl OT CONHLUA)

.’ TemnepaTypa cpefbl ANs 3apsAaku HakonNuTensi Bcerga
namepsieTcs ¢ noMoLbio gatdnka Md4 [T-Md4].
WckntodeHnue: Mpu pyHkunm [23] Ha M®4 gaTyuk,
Ha3HaveHHbI M®-pene Hacoca 3apsaku Hakonutens 1,
ucnonb3yeTcst ANs onpeaeneHnst TemnepaTtypbl cpeabl
ans 3apsigku Hakonutens [T-HAKOM].

T HAKOIT [T-M®4] = TemnepaTtypa CONHEYHOro Komnnekropa
T-HAKOI [T-M®1-3] = TemnepaTtypa TennoobmeHHuka
T rop B H [F12] = TemnepaTypa B Tennoakkymynstope B
obnacTtu nogayn
Bkn: T-HAKOI >

[T-FB U + M® TNCT]
Bobikn: T- HAKOIN <

[T-FrB U + M® M'MCT BbIKN]

Hacoc BknovaeTcsi, ecnm TemnepaTtypa CONTHEYHOTO
KOmnneKTopa npeBbILLaeT TemnepaTtypy B TEMNNOAKKYMynaTope B
obnactu nogauun nutanus (T B H) Ha BenuunHy ructepesunca
(M® T'MCT). BbikntoyeHue npoMcxoouTt Toraa, koraa
Temneparypa onyckaeTcs Huxe Temnepatypsl [T-IB H + MO
TMCT BbIKMN].

BesonacHOCTb / 3aluMTa CUCTEMBI:
CwmoTtpu gna atoro npu "Makc T-Conape" n " Makc T akkym, 'B"

28 = Hacoc AnsA 3apsaaku HakonuTtens 2

(Hacoc pa6oTaeT, ecnuv oT ConHLUA MOXHO 3apsXaTb
6ydepHbIN HaKONUTeNb, U OT COJHLA HemNb3A 3apsAXaTb
HakonuTenb ropsiuer Boabl)

.’ TemnepaTypa cpefbl ANs 3apsaku HakonNuTensi Bcerga
namepsieTcs ¢ noMoLLbio gatdnka Md4 [T-Md4].
WckntodeHue: Mpu pyHkunm [23] Ha M®4 gaTyuk,
Ha3HaveHHbI M®-pene Hacoca 3apsaku HakonuTens 2,
ucnonb3yeTcst ANs onpeaeneHnst TemnepaTtypbl cpeapl
ans 3apsigku Hakonutens [T-HAKOM].

T HAKOIT [T-M®4] = TemnepaTtypa CONHEYHOro Komnnekropa
T-HAKOI [T-M®1-3] = TemnepaTtypa TennoobmeHHuka

T Hakon H [F1]= TemnepaTypa B €MKOCTHOM HakonuTene B
obnacTtu nogayn

Bkn: T-HAKOI >
[T-HakonuTens H + M® TMCT]
Boeikn: T-HAKOI <
[T-HakonuTena H + M® TMCT BbIKJ]

Hacoc BknoyaeTcs, ecnu Temnepartypa CONHEYHOro
KOmnmneKTopa npeBsbIaeT Temnepartypy B TEMNNOAKKyMynsaTope B
o6nactn nogayn nutanusa (T-HakonuTtens H) Ha BenuunHy
ructepesuca (M® NACT). BeikntoueHne npomcxoanT Toraa,
Korga Temneparypa onyckaeTcs Huke Temnepatypbl [T-
Hakonutensa H + M® TMCT BbIKI].

BesonacHocTb / 3alimTa CUCTEMBI:
Cwmotpm gns atoro npu "Makc T-Conape" n " Makc T akkym HH*.

29 = Hacoc Ansa 3apAaKku Hakonutens 3

(Hacoc paboTaeT, ecnu OT COJMHLIA MOXHO 3apsikaTb
HakonuTenb 3, U OT CONHUA Henb3A 3apsaxaTtb bydepHbIn
Hakonutenb)

! B F15 cdyHKuMa gormkHa cToaTb Ha 5

.’ TemnepaTypa cpefbl Anst 3apsaku HakonuTens Bcerga
namepsieTcs ¢ NnoMoLbio gatymka Md4 [T-Md4].
UckntoueHue: Mpu dpyHkuum [23] Ha MP4 gaTuuk,
Ha3HayeHHbI M®-pene Hacoca 3apsaku HakonuTens 3,
ucrnonb3yeTcs AN onpeaeneHust TemnepaTypbl cpeapl
ans 3apsigky Hakonutens [T-HAKOM).

T HAKOIN [T-M®4] = TemnepaTypa COMHEYHOro Konnekropa
T-HAKOI [T-M®1-3] = Temnepatypa TennoobMeHHuKa
T akkym 3 [F15]= Temnepatypa HakonuTens 3 B obnacTtu
nogayn nuTaHus
Bkn: T-HAKOI >

[T akkym 3 + M® TCT]
Boikn: T-HAKOIM <

[T akkym 3 + M® TMCT BbIKN]

Hacoc BkrntovaeTcs, ecnu TemnepaTtypa CofIHEYHOrO
KONneKTopa NpeBbILaeT TeMnepaTypy B TENMOAKKYMYNSTOpe B
o6nactu nogayn nutanus (T akkym 3) Ha BENUYMHY
rucrepesuca (M® MCT). BeikntodyeHne npoucxoauT Toraa,
Korga TemnepaTtypa onyckaeTcsl Hke Temnepatypsbl [T akkym 3
+ Mo T'IMCT BbIKN].

BesonacHOCTb / 3alunTa CUCTEMBI:
Cwmotpm ana atoro npu "Makc T-Conape" n " Makc T akkym 3 "

30 = neperpy3o4HbIii Hacoc Hakonutens B Il

.’ B F15 dyHKUuMA gomkHa cToAaTb Ha 4

Pene nepeknioyaeTca Toraa, korga TemnepaTypa Hakonutens
ropsiye Boabl NpesbicuT Temnepatypy F15 Ha BennumHy
rmctepesuca (M® MCT). BeikntoyeHne nponcxoauT Torga,
Koraa TemnepaTypa onyckaeTcst Huke Temnepatypsl [F15 + M®
MCT BbIKI].



O6nacTtb «TexHuk» (Cneunanucr)

YacTtb 2: O630p nokasaHui / yCTaHOBOK

31 = neperpy304Hbiit Hacoc 6ycdepHoro Hakonutens Il

.’ B F15 dyHKUMa gomkHa CTOATb Ha

Pene nepeknioyaetcs Toraa, korga Temneparypa 6ydepHoro
Hakonutens npesbicMT Temnepatypy F15 Ha BenuymHy
ructepesunca (M® NCT). BeikntoveHre nponcxoguT Toraa,
Korga Temneparypa onyckaeTcs Huke TemnepaTypsbl [F15 + M®
MCT BbIK].

32 = npAMon oToNUTeNbHbIN KOHTYP

OTOoNUTENLHBLINA KOHTYP C OMKCUPOBaHHOM TemnepaTypou
npsimon nogaun => T-M® 3apg

Mpun 3amblkaHuu B cooTBeTCTBYIOWEM M®-aaTynke

(3a cyeT KOMHaTHOrO TepMocTaTal/Tanmepa)

=> Hacoc otonutenbHoro koHtypa BKJ1

=> YKasaHue 3agaHHoOn Temnepartypbl npsamMon nogaum B TI
Mocne ycTpaHeHnst 3aMblkaHWs B JaT4MKe Ha HAacoc
BO3ENCTBYET BPEMSsI paboThbl MO UHEPLIMU.

33 = dbyHKUMA TepmocTaTa

Bkn: T-M® > T-M® 3A[

Boikn: T-M® < [T-M® 3A — MN'vet Md]

34 = 06BOAHOM KNanaH B pexume oxnaxneHus

Pene cpabaTbiBaeT B pexvMe oxnaxaeHus

=> OTgeneHne ycriosHoro TIT OT oxnaxgaroLlero KoOHTypa.
=> 3a cyeT 3TOro BO3MOXHa NOAroTOBKa ropsiyen BoAbl BO
BPEMS peXrMa oxnaxaeHus (Temnepartypa npsiMon nogaymu
ans perynuposku 'B onpeaensetca M®-gatyunkom)

Makc T-konnekTopa

Hacocbl konnektopa 6nokupytoTcsl, Korga CooTBeTCTBYHOLL AN
UM TemnepaTtypa B KONMEKTOpe NpeBbILAET 3a4aHHOe 3[4eCb
6e3onacHoe npegenbHoe 3HavyeHve -> 3awmTa
ycTaHoBku.Hacocbkl 6yayT pa3bnokMpoBaHbl CHOBa, Koraa
Temnepartypa ynageT HUXe 3Ha4eHus1 [MakcumarnbsHas
Temnepartypa konnektopa — 10 K]t.

MwuH T-konnektopa BKIl

KonnekTopHbIn HAacoC NoaknovaeTcsa Toraa, koraa
COOTBETCTBYIOLLAA TEMNepaTypa KonnekTopa npesbilaeT
Temnepatypy [Mux T-konnektopa BKIT].

MuH T-konnekTopa BbIKn

KonnekTopHbIi Hacoc 6rokmpyeTcs Toraa, Korga
COOTBETCTBYHOLLAA TeMrepaTypa KonfekTopa onyckaeTcs HUXe
Temnepatypbl [MuH T-konnektopa BbIKI]. JaHHasa dyHKuns
npegoTepalLaeT paboTy Hacoca 6e3 Hagnexailero
Nnpou3BOACTBa Tenna.

T-konnekrtopa - 3awmra

PyHKLUMS 3aUThI KONNEeKTopa 3alluLiaeT KonnekTop oT
neperpesa. [1py NpeBbILEHMN TemnepaTypbl Konnekropa
3aJaHHOM 3alMUTHOW TeMnepaTypbl KONNeKTopa v npu ycriosuu,
4YTO TeMnepartypa HakonuTens meHblue 92°C, To B HAKONUTENb
OCYLLECTBMNSETCS HarHeTaHWe A0 YPOBHS BbILLE €ro
MakcumarnbHomn TeMmnepaTtypbl 4o 95°C ans oxnaxaeHus
konnektopa. BeinonHeHue aton dyHkunm Gyaet npepsaHo,
€CINK KONNEeKTOp NPEBLICUT CBOKO MakCUMarnbHyl TemnepaTypy.
®yHKUMS ByaeT akTMBM3NpOBaHa CHOBA, Korga Temnepartypa B

KOMNeKTope OMyCTUTCS HIbKE MakcumarnbsHon Temnepatypsbl -3K.
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PasH 06p JIMHUN oxXnaxpeHus
MapameTpbl = 0 => HeT O6paTHOF0 oxnaxgeHuna Hakonutena

Ecnu dyHkums 3awmtel konnektopa obecneunsaet
3aKkaymBaHVe B HAKOMUTENb B TEYEHWe OHS A0 Temneparyp,
NpeBbILLALLNX HACTPOEHHbIE MaKCUManbHble 3HaYeHnst
TemnepaTtyp HakonuTens TO HaKoNMTENb MOXET, aKTUBU3NPYS
3Ty pyHKUMIO, aBTOMaATMYECKM B HOUHOE BpeMs ¢ 1.00 y. o
6.00 4. Nnpon3BecTn oxnaxaeHne 0O HAaCTPOEHHOM Makc.
Temnepartypbl HaKOMMTENSA NyTEM BKITHOYEHUS HarHeTaTeNbHbIX
HacocoB. B 910 Bpems 3akadvka B HakonuTens HEBO3MOXHA.
OxnaxgeHne obpaTHOro KOHTYpa MOXET NPON3BOANTLCS
TONbKO NPV NPEBbILLEHNN TEMNEPATYPON HAaKONUTENS 3HAYEeHUsI
TemnepaTypbl KONMMeKkTopa He MeHee YeM Ha pasHuLy BENUYNH
oxnaxgeHusi B obpaTtHon nuHum + ructepesmc 3K.

Makc T-Hakonutensa I'B, HH, 3

Ecnv BMOHTMPOBaH AaTunk BEPXHEN YacTu HaKonuTens,
NPOM3BOANTCS KOHTPONb MakcUMarbHOW TeMnepaTypbl Ha 3TOM
AaTtuuke. Ecnv Takon gaTyumk He CMOHTMPOBaH, byaeT
NPOM3BOANTLCS KOHTPOMb TeMnepaTypbl HakonNuMTens Ha
AaTynke B HWXKHeN YyacTu Hakonutens. B Takom cnyyae
Heobx0AVMMO NPMHMMAaTL BO BHUMaHWE CTPYKTYPY CroeB
HakonuTens. HarHeTaTenbHble Hacockl 6rOKMpYIOTCA, Koraa
Temnepartypa B HakonuTerne Tenna npesblliaeT be3onacHoe
npegensHoe 3HavyeHne, HaCTPOEHHOe 34eCh.

Bawmra ycrtaHoBku: Hacockl 6yayT pa3bnokmpoBaHbl CHOBA,
Korga Temneparypa ynageT Huke 3HaYeHus [MakcumanbHas
Temnepartypa HakonuTens — 5 K].

OnutenbHOCTbL Nycka Konnekropa [cek]

Bpemsa pa60Tbl HacoCa KonneKkTtopa npwu BbINMNOJIHEHUN NMPOroHa
HaCOCOB.

May3a npu nycke konnektopa [MuH]

Ecnu Hacoc konnekTopa He paboTtan B TeueHue cpoka,
yKa3aHHOro 3ecb, Hacoc GyLeT BKIoYeH Ha nepuod
ONUTENbHOCTU NPOroHa Hacocos P.

pagueHT NnporoHa HacocoB Ans Konnekropa [MuH]

B aTOM npomexyTke BpeMeHW Npon3BoAMTCSA NpoBepKa
W3MEHEHU TeMMNepaTypbl B KOMMEKTOPE nocre nporoHa
HacocoB. Korga Temnepatypa nogHumeTtcs Ha 0,5 K, Hacoc
BKITIOUUTCS €LLE HA OHY MUHYTY.
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O6nactb «TexHuK» (Cneuunanucr)

YacTtb 3: O6wue onucaHusa pyHKLUMN

YnpaBneHue oTonuTenbHbIX KOHTYPOB
MNoropgo3aBucuMMoe ynpaBrneHue

Mo kpuBOW HarpeBa TemnepaTypa KOTMOB UK NoJatoLero
noToka, aganTupyemasl ¢ y4eToM u3mepsieMoli TeMnepaTypbl
CHapyxW, ycTaHaBNMBaeTCA TakuM 06pasom, YTo Npu ycrnoBuu
NPaBUNbHOCTY YCTAHOBKM B KOHTPONBHOM MOMELLEHUN
HarpeBaTelbHOW YCTaHOBKM AOCTUraeTcs 3afjlaHHoe 3HayYeHue
AN NOMELLEHNS.

=> To4Has ycTaHOBKa KpMBOW Harpesa KpariHe BaxkHa AJis
Noro03aBUCMMOTO YNpaBIieHus.

LInpkynsiLMOHHbIN Hacoc ynpaBnseTcst Norogo3aBucUMOo.
LIMpkynsiLMOHHbIM HAacOC BKIMKOYEH, CNU eCTb CNPOC Ha Harpes
U B pEXVME 3aLUMThl OT 3aMep3aHus.

BnusiHne natymka temnepaTtypbl noMeLLeHUs

Tekywwas TeMnepaTtypa NOMELLEHUs] MOXET ObITb BKIIOYEHa B
pacyeT Tpebyemoii TemnepaTypbl NOTOKa Yepes
YCTaHOBIEHHbIN AaTYMK TEMNepaTypbl MOMELLEHUS.

KoadhduumeHT BNmsiHUst MoxeT BbITb ycTaHoBMNEH mexay 0
(monHocTblo Nnorogo3aesucumoe yrnpasnexue) n 20 (ynpasneHune
no TemnepaTtype nomeLleHnsi C MUHUMarnbHbIM BO34EACTBUEM
HapyXHon Temnepatypsbl). BBog "----" gesaktusmpyet
ynpasneHue no temneparype noMmelueHns. 3Hadexns "----"n "0"
pasnuyHo BNMSIET Ha ynpaBreHne LMPKYNsSLMOHHOro Hacoca.

MoaroTroBKa ropsiyer BoAbl

3anporpammMupoBaHHasa Temneparypa ropsiHen Boabl
NOAAEpPKMBaETCS BKIIOYEHMEM Hacoca 3apagKkn Hakonutens
ropsiyer BoAbl U ropenku. 3apsgka HakonuTenbHoro
pesepByapa HauyMHaeTcs, Korga Temneparypa B Hem nagaet
HWxe 3apgaHHon Temnepatypbl Ha 5K. OHa 3akaHuuBaeTcs,
Korga 3agaHHas Temnepartypa AOCTUrHyTa.

PGl => pexxum paboTbl 6e3 ropenku

Hanpumep, ans pexxvma paboTbl OT CONTHEYHOM 3HEPrn. Mpu
TaKOM pexumMe ropernka noHagobuTcsa Tonbko Toraa, koraa
TeMmrepaTypa ynaieT HKe YCTaHOBNEHHOro npeaerna Aonycka.

¢YHKL|M$| 3aWuTbl OT 3aMep3aHus

(DyHKLI,VIFI 3alNnTbl OT 3aMep3aHnda npeaoxpaHAaeT OTONUTENbHYHO
CUCTemMy OT 3aMep3aHnda aBTOMaTU4YECKUM BKITOHEHNEM
Harpesa.

3awuTa OT 3amMmep3aHns 4aTYMKOM HapYKHOW TeMnepaTypbl

Ecnun namepeHHasa HapyXHaa TeMnepartypa nagaet HUXe
yCTaHOBJ'IeHHOVI TemMnepartypbl 3alWnTbl OT 3aMep3aHud, To
3ajaHHaA TemnepaTtypa noMeLleHna yCTtaHaBnmBaeTCcAa Ha 5°C
Ana COOTBETCTBYHOLLEro KOHTYpa OoTonneHnd. Harpes KOHTYypa
BO3MOXEH Mnpu:

. BKIMKOYEHHbIX Hacocax
L CwurHan o HeobxoAMMOCTK Nogayn Tenna HanpasndeTca B
Koten

----" => HapyXHbIN AaTYMK 3aLMTbl OT 3aMep3aHns
[e3aKTUBMPOBaH

(DyHKLI,VIFI npekpawlaeTcsd, Korga HapyXHada teMmneparypa
Bo3pacTaeT Ha 1K Bblle 3agaHHON TemMnepaTtypbl 3alWUTbl OT
3aMep3aHunA.

3awuTa KoTna oT 3amep3aHus

3almTa KoTna OT 3aMep3aHnsi akTUBUPYETCS, Koraa
Temnepatypa Tl nagaet Huxe 5°C. Tl BknovaeTcst u paboTtaet

[0 Tex nop, noka Temnepatypa TI' He JOCTUrHET MUHMMAarbHON
3apaHHor TemnepaTtypsbl kotna [T-KOTJTIA-MAH].

JaTymk 3anThl NOTOKA MW TENNOAKKYMYNsaTopa OT
3amMep3aHuna

[aTunk 3alWmTbl OT 3amMmep3aHnsa akTUBUPOBaH, koraa
Temrnepartypa noToka unm pesepByapa HakonuTens nagaet
Hwxe 7°C. BknoyaeTcst TONbKO COOTBETCTBYHOLLMIA HACOC.

[encrtaune aTon OyHKLUN NpekpaLlaeTcs, ecnu TemnepaTypa
nogasaemoro notoka unu ropsyen Bogsl gocturaet 9°C.

3aluTa OT 3aMep3aHmna Npu UCNONbL30BaHNMMN AATYMNKE
nomMeLleHna

Ecnun TemnepaTtypa nomelLeHunst nagaet Huxe 5°C,
aKTUBMpYeTCH PYHKLMA 3aLmMThbl OT 3aMep3aHust.

3afaHHasi TemnepaTypa NoMeLLeHUsl ANl COOTBETCTBYHOLLETO
OTOMUTENBHOTO KOHTYpa ycTaHaBnueaeTcs Ha 5°C. Harpes
KOHTYpa BO3MOXEH MpHU:

e  BKJOYEHHbIX Hacocax

e  CurHan o HeoGXoAMMOCTU Nogayn Tenna HarnpaenseTcs B
KoTen

YcTporicTBa ynpaBrneHus ropenkon Yyepes wnHy eBUS

Perynsatop nogaepxveaeT paboTy YCTPOMCTB ynpaBneHus
ropenkon Yyepes peanvaoBaHHyto WHy eBUS. MogkntoyeHune
npoussoaunTcs Yyepes BoiBoa (FA eBUS).

[MoTpebHOCTb B Harpese: perynatop => ropenka / FA

05h07h [B GaiTe gaHHbIX 7 = 3agaHHOe 3HadYeHue ans
NpPOV3BOACTBEHHON BOAbI roperika He AoMmkHa onpeaensatb 6ut
7] LononHuTenbHO

HaHHble/cocTosaHue: ropenka/FA => perynartop
05h03h

Ycnosve paboTbl:

YcTpoicTBo ynpaBneHus ropernkor (FA) omkHo nocbinatb
BEpPHYIO Tenerpammy 4yepes eBUS.

Heob6xoaumo BKkMo4MTb NUTaHue WnHbl eBUS, ecnu ropenka He
nMTaeTcsa OT LWMHbI => CreumnanucT/ycTponcTBo (pekoMeHgaums
6e3 nHopmauumn => HeobxoanMo NpoBepuTbL paboTy ¢
nuTaHvem WwnHbl eBUS u 6e3 Hero)

MpoBepka namaty EEPROM

Kaxxgble 10 MUHYT aBTOMaTM4ECKM NPOBOAUTCS NPOBEPKA HE
BbIXOASAT N 3afaHHble NapaMeTpbl 32 YCTAHOBMNEHHbIE
rpanuubl. Ecnu yctaHaBnvMBaeTcs, YTo 3HaYEHUE He
COOTBETCTBYET ANana3oHy, OHO 3aMEHSIETCS COOTBETCTBYHOLLMM
3aBOACKMM 3HaYeHneM. HapyliueHve amanasoHa oTMevaeTcst
MuUraHmem Homepom 81 oLwmobKu.

B atom cnyyae notpebuTens AOMmKeH NPOBEPUTL OCHOBHbIE
3HaveHuns HacTpoWkn perynsaTopa. MHamkaums owmnbkn
cbpacbiBaeTcsa nocne nepesarpysku cuctemsl (CBPOC).

Llenb LMpKYNALMOHHbIX HACOCOB

BknioyeHune ¢ yyeToMm NoTpedGHOCTU B Harpese

B Lenu umMpKynsaumMoHHbIX HACOCOB, 3aBUCSLLEN OT NOTPEBHOCTM
B Harpese, NPONCXOANT OTKIIOYEHNE LIMPKYNALMOHHBLIX HACOCOB

npu OTCYTCTBUN HeobxoanmocTn B Harpese. O}J,HOBpeMeHHO
3aKpbIBakdOTCA CMecuTenu.

YcnoBusa oTknoYeHus:

YnpaeneHue B 3aBMCUMOCTM OT TemMnepaTypbl NOMeLLEHMS]
(Tonbko ¢ BM)

TeMHepaTypa nomMeLlleHna npesbillaeT 3agaHHOEe 3Ha4YeHne.

PerynupoBka ¢ y4eTOM NOrogHbIX YCIOBUM
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YacTtb 3: O6wue onmucanmst oyHKLMm

TemnepaTypa CHapyxu npeBbllLaeT 3afaHHOE 3Ha4YeHne
TeMneparypbl B MOMELLEHUN UK 3afaHHOE 3HaYeHWe
Temnepatypbl Npu nogade cHmkaetca Hmke 20°C.

.’ Mo BosgerictBuem "0" NpocTpaHCTBEHHOro AaTymka
Hacoc paboTaeT npy BO3HUKHOBEHUW OOHOKPaTHOM
NoTPeBGHOCTM B HArpeBe 3a BPEMSI MOHWKEHUS.

BknroyeHue ¢ yyeToM npenenos HarpeBa

Ecnu HapyxHas Temnepatypa, kotTopasi UsmepsieTcs u
yCTaHaBNMBaETCA PEryNATOPOM, NPeEBbILLAET 3a4aHHbIN
TENNOBOW NPeAer, HarpeB OTKIMYAETCS, HACOChI OTKIOYATCA
N CMecuTeNM 3aKpblBatoTcs. Harpes BknovaeTcst CHOBa, koraa
HapyxHas TemnepaTtypa ynafeT HUXe YCTaBKM TEMMOBOro
orpaHunyeHus Ha 1K (= 1°C).

I'Ipeuen Har gHem => ,EI,GVICTByeT Ha AHEeBHOeEe oTonfeHne
ﬂpeuen Har Ho4blo => ,D,eIZCTByeT Ha NOHWXXeHHOoe oTonneHne

BbiGer Hacoca npu BLIKITHOYEHUU

Mpu BbIKNIOYEHUN LIMPKYNALNOHHBIX HACOCOB OHU HE
BbIKIOYAOTCA 40 5 MUHYT (BbIOEr), ecnv 0gHa U3 ropernok
Oblna BKNOYEHa NocnegHne 5 MYHYT nepen BbIKNHOYEHNEM.

3awmTa Hacoca oT 6JIOKUPOBKU

Perynatop adhdpekTnBHO npegoTBpallaeT 6/10KMpOBKY HaCOCOB,
€CINY OHW HEe BKITYanuch AnUTeNbHbIA nepuod. BeTpoeHHasn
OYHKLMSA 3amUThl BKITHOYAET BCE HACOChI, KOTOpble He Obinn B
aKcnnyaTauumn B TeveHune nocriegHux 24 yacos B 12.00 yac
KaXObI JeHb CPOKOM Ha 5cek.

3awmra cmecuTens c NPUBOAOM OT GNIOKMPOBKHU

Ecnu cmecutens ¢ npuBogoM He pabotan 24 yaca, OH
MOJIHOCTLIO OTKpbIBaeTcs npubnuantensHo B 03.00 yaca
(Tonbko ogHaxabl). Hacoc oTonnTenbHOro KOHTypa BbIKIOYEH B
370 Bpems. MakcumanbHas TemMnepaTypa noToka NokasbiBaeTcs
Ha nHamkaTope. OTMeHsIeTCS Npy MakcMmarbHON TeMnepartype
notoka — 5K.
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Pexum oxnaxaeHus

I'Ipm HanMuumn oxnaxagaroiemn YCTaHOBKU peXnm oxnaxageHua
BbI6VIpaeTCH nepekrno4vaTenem pexmmoB. => HarHeTtaHue
ropﬂqeﬁ BObl BO3MOXXHO TOJ1bKO 4epe3 yCJ'IOBHbIl7I
TennoreHeparop.

Mpwu akTMBaLUMUM 06BOAHOrO KnanaHa BKMoYaeTcs 06BoAHON
KnanaH ans pexviMa oxnaxaeHus (M®) B pexume oxnaxaeHus.

OxnaxpatoLime yCTaHOBKM U COOTBETCTBYIOLLME Hacockl TI
BKIIOYEHbI NP 3arnpoce CO CTOPOHbI OTONUTENBHOIO KOHTYpa A0
Tex nop, noka TemnepaTypa obpaTHOM Nogayn He onycTuTCs
HUXEe YKa3aHHOWN 3afaHHoOM Temnepatypsl [T-06p nogauu -
oxnaxaeHue]. Muctepesunc nepeknioveHus cocrtasnset 2K.

T-npsiMmon nogayun - oxnaxaeHue (TONbKO B pexume
OXNaXXAEHUSA YCTAHOBKM)

B pexume oxnaxaeHus aTa Temnepartypa perynupyeTcs ¢
NMOMOLLbIO CMECUTENS Ha NUHUK NPSIMON Nogayn
OTOMMUTENBHOrO KOHTYPA.

oTkp = OK He oxnaxgaeTca (cmecuTenb 3aKpbIT, HACOC OTKPLIT)
3aKkp = cmecuTenb B kayecTBe 06BOAHOrO KnanaHa (cmecutens
3aKpbIT, HACOC NOAKIMIOYEH)

B oTonuTenbHbIX KOHTYpax OCYLLECTBASETCSA npoLecc,
NPOTMBOMNONOXHbIN perynuposke cmecutens. Cmecutens
OCYLLEeCTBMAET AoBeAeHVe Npy pa3bnokMpoBKe 40
Temnepatypsbl [T-npsamon nogaun - oxnaxageHue] (cm. onncaHune
napameTpos).

Hacocbl nogkntoyatoTca no 3agaHHbIM napameTpam Ans
pexuma otonnexus. [Mpu perynnuposke B MOMeLLEHUN
NpPON3BOAMTCHA YCTaHOBKa TemnepaTtypbl 4O YPOBHSA
[T-nomelueHns - oxnaxageHuel.

OxnaxgeHune ¢ y4eTOM MOroOAHbIX YCMOBWNA:

BkntoyaeTcs pexxum oxnaxaeHus Npy npeBbIeHUM 3a4aHHON
HapyxHon Temnepatypbl [MyH TH - oxnaxageHue]. Pexum
oxnaxgeHus onsaTb BBOAMUTCA Npu 1K HMXe NoporoBomn
Temneparypsl.

OxnaxgeHue ¢ y4eToM TemnepaTtypbl B MOMELLEHNN:

Pexuvm oxnaxaeHus (BKNOYEeHMe OTOMUTENBHOTO KOHTYpa)
BKIIOYAETCS NPV NPEBbILLIEHN TeMNepaTypbl [T-noMeLLeHns -
oxnaxgeHue]. Pexum oxnaxaeHus 3asepaetcd npu 2K Huxke
3aaHHOM TeMnepaTypsbl.



YacTb 4: YcTaHoBKa U nyck

YcTaHoBKa

YacTb 4: YcTaHOBKa U NycK
YcmaHoseka

MoHTax u AeMOHTax

OTKPbITb/3aKpbITb 9 O
) @

MoHTax perynsropa:

HacTeHHbI MOHTaX

MpocBepnMTb 0TBEPCTUS NO WabnoHy 1 3abuTb B HUX A0Genu.
BBepHYTb BUHT B OTBEPCTHE, YyTb MEHbLLE, YEM A0 MONOBUHBI,
YTOGb! paccTosiHNE OO CTEHbI COCTABUIO 8 MM.

MoaBecuTb Ha 3TOT BMHT KOpNyc perynsitopa.

OTKpbITb KPbILWKY Kopnyca perynatopa: [1ns atoro ocnabutb
BWHT C NEBOW CTOPOHbI Kopnyca perynstopa. M BbITAHYTb
Brnepes KPbILLKY C FEBOI CTOPOHbI.

BbicTaBWTb perynstopa no MeCTy U BBEPHYTb KPEMEXHble
BUHTBI.

MoHTaX Ha LINANOBMAHON LUVHE

Mpnbop moxeT BbITb CMOHTMPOBaH NocepeanHe Ha
LUMASINOBMAHOW WWHE. [INsi NOBbILLEHNE YCTONYNBOCTH
pekomMeHOyeTCs NPOM3BOAUTL MOHTaX Ha ABYX LUNANOBUOHBLIX
LUMHAX.

MoaBecuTb PerynaTop Ha BEPXHIOK LUNAMOBUAHYHO LLWHY,
nogobpas noaxoaswmii AepxaTenb AN perynsatopa, u
BCTaBMTb A0 LLENYKa B HWXKHIOK LUMNANOBUAHYHO LWKHY. Mpu
dmkcauum, Ans coaencTBUs NOATAHYTh S3bIYOK puKcaTopa
KBepXy Mpuv MOMOLLM OTBEPTKM (U1 e NPY MOHTaXe Ha oaHOW
LUSIANOBUAHOI LUMHE, OTXKaTb A3bIMOK doMKcaTopa KHU3Y).

EMOHTaX perynsaropa:

Mepen AeMOHTaXOM HEOBX0AMMO YBeaUTLCS, YTO PerynsaTop
NOMTHOCTbIO 0B6ECTOYEH => OTKIIOYEH OT CETU.

Tonbko 3amMeHa 3NEKTPOHUKN

1. [emoHTax moayns ynpaBneHusi MyTeM CHSTUSA ero BNpaso,
3aTeM OTKPbITb KPbILLKY perynsitopa.

A Mpy HenoaswXHOM Mogayre ynpaBneHusi: OTKPbITb KPbILLKY
Kopnyca perynstopa u ocnabutb 3agHUN KPENEXHbIA BUHT.
3aTeM CHATb MoAynb YrpaBneHns Brpaso.

2.  OcB0O6OAUTb COEAMHUTENBHYIO NAACTUHY AN MOAYns
YNPaBnEHUs C TbifTbHOM CTOPOHbI KPbILLKM

3.  OcB060OANTb KPbILLKY NNACTUHBI

4. BbIHYTb NNACTUHY U OTTSHYTb KHU3Y COeAUHUTESbHbIE
KNeMMbl.

MoHTax nponsBoauTcst B 06paTHO NocrenoBaTenbHOCTU.

[Npn HaCTEHHOM MOHTaxe

e OTKpbITb KPbILLKY KOpryca perynsitopa

e  Ocnabutb NpoBOAKY — €Cnn UMeeTcs

e OTBUHUTL KPEMEXHbIE BUHTbI (CM. CXEMY OTBEPCTMIA)

e  HeMmHOro caABUHYTb PErynsATOP KBEPXY,a 3aTeM CHSATb €ro,
NoTsIHYB Briepes

[Mpy MOHTaXxe Ha LWAANOBUOHbIX LWMHAX

e  OTKpbITb KPbILLKY KOpryca perynstopa

Mpn MOHTaxe C OQHOW LUNAMNOBUAHON LLUMHOW:

e OTOrHyTb KHM3Y NeBbIN A3bI4OK hukcaTopa NPy NOMOLLU
OTBEPTKN N OQHOBPEMEHHO CTAHYTb PErynaTop, He
npunaras yCunun, co CTeHbI

o  CHSATb perynatop ABMXEHNEM KBEPXY.

Mpn MOHTaxe ¢ ABYMS LUASANOBUALIMA LUMHAMW:

e  OTOrHyTb KHM3y MpaBbIi A3bI4OK hruKkcaTopa Npu NOMOLLM
OTBEPTKN U OQHOBPEMEHHO CTAHYTb PErynatop, He
npunaras yCunun, co CTeHbI

e  CHSATb perynatop ABMXEHNEM KBEPXY.

39



YcTaHoBKa YacTb 4: YcTaHoBKa 1 nyck

MopaknovyeHne nuTaHmsa

A\ Perynsartop paccunTaH Ha HanpshkeHue nuTtaHus 230B, 50
y. Fopenku npucoeauHsitoTCa Yepe3 cBoboaHbIe OT
noTeHumMarna KOHTaKTbl U AOMKHbI BCErAa coeanHsTbes
nocnefoBaTesibHO C MeXaHU4YeCckuM TEPMOCTAaTOM KOTra
(Mpw ero Hanuuuwm).

A BHumaHue: LLnHa n NMHUK NogKkNiYeHNst 4aTYMKOB
OOJKHbI NPOKNaabiBaTbCA OTAESIbHO OT CETEBbIX NUHUA!

.’ Mocne nogkntoYeHNs UNU U3MEHEHNST CXEMbI
npucoeanHeHNs AaTYNKOB U AUCTAHLUMOHHOIO Moayns,
perynaTop AoImKeH 6biTb HA KOPOTKOE BPEMSI BbIKITOYEH
(BblkntouaTenem / npegoxpaHutenemM nutaxus). Mpu
BKITIOUYEHUU perynstopa ero pyHKLMM KOHUIypupyroTcs
B COOTBETCTBUW C BHOBb MPUCOEANHEHHBIMU AaTYMKaMU.
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YacTb 4: YcTaHoBKa U nyck

YcTaHoBKa

Cxema nogknoyeHumn

YcTtaHoBUTE NepeMbIYKM Ha Knemmax rpynnoBsoro

npuncoeguHeHus.

YcTaHOBUTE NepemMbIvKy Mexay Knemmon 22 n 38

CoeauHANTe KNeMMbl rpynoBoro npucoeauHeHus c
OAWHAKOBbIM NOTeHUUuanom
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Homep | Homep DyHkums 1 PyHkums 2 PyHkums 3
PIN | patumka
Koga
1 F9 AF HapyHbIn gatymk
2 F8 KF HaTumk Hakonutensa /
TennoreHeparopa 1
3 F6 SPF [aTymk TeMn. eMKOCTHOro BogoHarpes
4 F5 VF HaTumk noTtoka, OK 2
5 F3 FBR kn.3 3ag. 3Hay. ans nomelleHus/Tened. BepxHuin Hakonutenb
nepekntoydatens OK1
6 F2 FBR kn.1 HaTtumk nomeweHnsa OK1 CpegHui HakonuTenb
7 F1 HwxHU1 HakonuTenb (ConHeyHast HwxHuin HakonuTenb
30Ha)
8 F11 VF HaTuymk noTtoka, OK1 JaTtynk MHOrogyHKUMOH. 1
9 F12 SPF JaTtymk HakonuTens BHU3Y JaT4ymK MHOrOQYHKLMOH. 2
10 F13 PT 1000 TennoreHepaTop 2/ Konnekrop 2 JaTtynk MHOropyHKUMOH. 3
11 F14 PT 1000 ConHeyHbIv konnekTop 1 JaT4ymK MHOrOyYHKUMOH. 4
12 F15 FBR kn.1 HaTtumk nomeleHns OK2 0-10 B - Bxof,
13 F17 FBR kn.3 3aa. 3Ha4. and nomelleHuns/Tened. Jdatumk obpaTHON NNHUK -
nepekntoyarens OK2 OXI1. yCTaHOBKa
14 lwuHa eBUS + TonoyHbi asTomat / DCF 0-10 B + Kk TennoreHepaTopy
15 LLnHa eBUS - Tono4yHbin aBTomar / DCF 0-10 B - k TennoreHepatopy
16 H LLinHa CAN-Bus BbicokockopocTHas nuHusA nepegayu
AaHHbIX
17 L LWnHa CAN-Bus Hu3kockopocTHas NUHUA nepegayn
OaHHbIX
18 |- LLinHa CAN-Bus Mutanune («maccay)
19 |+ LnHa CAN-Bus MuTtaHwne (+)

41



KoHdurypauusa cuctemol

YacTb 4: YcTaHoBKa U nyck

KoHdpuaypauuss cucmembi

Cxema 01 = Merlin 4034
=> KackagHbIn perynsitop gnsa mogynupytouwero Tl

Cxema pasBssku
cMcTeMbl BOAOMOATOTOBKU
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PacnpegeneHue knemm
OaTtumk CeTb
1+ GND BHELLHWIA AaTunK 20 HyneBsow BbiBO4 NUTaHUS
2+ zemnss GND  [laTuuk cb6opHuKa 21 OnekTponuTaHue npubopa
3+ 3emna GND  [laTunk HakonuTens 24 Hacoc Oton koHTyp 1
4+3emnss GND  [atuuk nogaum ans OTon KOHTYp 2 25 Hacoc Oton koHTyp 2
5+3emns GND +6  pgon. komnnektauma Y FBR2 (FBR1) 26 Hacoc sarpysku HakonuTens
ansa OTon KoHTyp 1 27 Cwmecutenb Oton koHTyp 2 OTKP
6+3emnst GND oM. KOMMAEKTaLMa AaTYnK NOMeLLeHUs As 28 Cmecutenb OTon KOHTYp 2 3akpbiBaeTes
Orton KoHTYp 1 29+30 [lononHuTenbHbIn nepeknoyaowmn TI
7+GND - 32 (nepemblyka 33 k 22) Hacoc
8+3emnsa GND  [latumk nogaqm ana OTon KOHTYp 1 AONONHUTENLHOro
9+3emna GND  gononHuTenbHbIA HakoNUTenb ropsiven Boabl nepeknioyatoLero T
BHU3Y 34 Cwmecutenb Oton koHTyp 1 OTKP
10+3emna GND pgon. komnnekraums - atymk 35 Cwmecutens Oton KoHTYp 1 - 3aKpbiTne
MHOrO(YHKLIMOHAMNLHOTO pene 3 36 KonnekTopHbIi Hacoc
(PT1000); ogHako He anst Hacoca cbopHuKa) 37 PeuupKynsaLyoHHbIN Hacoc
11+3emns GND fgon. koMnnekTaums - AaTymk 38 CeTeBoe nuTeHWE pere Yyepes NpeaoxpaHuTernb

MHOroyHKLMoHaneHoro perne 4
(PT1000); ogHako He Ana uMpKynsauuu [Bpems])
12+3emna GND +13 gon. komnnektauma Y FBR2 (FBR1) ans
OTon KoHTYp 2
13+3emns GND pgon. komnnekTauus gaTymk NnoMeLeHns ans
OTONUTENBLHOrO KOHTYpa 2

14+15 LLinHa eBUS (k Tennorenepatopam / AP / DCF)
16+17 Ka6enb gaHHbix LUMHA CAN
18+19 Mutanne CAN-Bus wunHbI

(Hanp., nepemblyka k 22 = L17)



YacTb 4: YcTaHoBKa U nyck

KoHdurypaumsa cuctembl

Cxema 02 = Merlin.4834
=> KackagHbIi perynaTtop Ans nepekntovarouiero Tr

Cxema pa3Bssku
cMCTeMbl BOAOMOATOTOBKM
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PacnpegeneHue knemm
AaTtumnk

1+ GND BHELUHWI aaTymk

2+ 3emna GND [Jatuuk c6opHuka

3+ 3emnsa GND [datumk HakonuTens

4+3emnss GND  [Jatumk nogaum gnst Oton KOHTyp 2

5+3emna GND +6  gon. komnnektaumsa Y FBR2 (FBR1)
ans OTon KoHTyp 1

6+3emna GND  pon. komnnekTaumsi 4aT4yvK NOMELLEeHUs ans
OTon koHTYyp 1

7+GND

8+3emna GND  [atumk nogaum gns OTon KOHTyp 1

9+3emna GND  gononHUTENbHbIA HAaKoNUTENb ropsiyert Boabl
BHU3Y

10+3emna GND pgon. komnnektaums - AaTyamnk
MHOrogyHKUMOHansHoro pene 3
(PT1000); ogHako He anis Hacoca cObopHUKa)

11+3emna GND pgon. komnnektaums - AaTamnk
MHOrogyHKUMOHanNb6Horo pene 4
(PT1000); ogHako He Ansa umpkynauum [Bpemst])

12+3emna GND +13 gon. komnnektaumsa Y FBR2 (FBR1) ansa
OTon KoHTYp 2

13+3emna GND pgon. komnnektauust 4aT4yvk NoMeLleH1s ans
OTOMUTENBHOMO KOHTYpa 2

14+15 LLinHa eBUS (k TennoreHepaTtopam / AP / DCF)
TONbKO TennoreHepaTopam ceepx eBUS

16+17 Kabenb aaHHbix LULMHA CAN

18+19 MutaHne CAN-Bus LWKHbI

vl

CeTb

20
21
24
25
26
27
28
29+30
32

34
35
36
37
38

T

Hyneson BbIBOA NUTaHns
OnekTponuTaHue npubopa

Hacoc Oton koHTyp 1

Hacoc Oton koHTyp 2

Hacoc 3arpy3ku Hakonutens

Cwmecutenb Oton koHTyp 2 OTKP
Cwmecutenb OTon KOHTYP 2 3aKpblBaeTCs
[ononHuTeneHbI nepekniovarowmin T
(nepemblyka 33 k 22) Hacoc
OOMNONHNTENbHOMO

nepekntoyvatowiero T

Cwmecutenb Oton koHTyp 1 OTKP
Cwmecutenb OTon KOHTYp 1 - 3aKkpbiTUE
KonnekTopHbIi Hacoc
PeLmpKynaumMoHHbIA Hacoc

CeTeBoe nuTeHWe pere Yyepes NpeaoxpaHuTernb
(ranp., nepemblyka k 22 = L17)



KoHdurypauusa cuctemol

YacTb 4: YcTaHoBKa U nyck

Cxema 03 = Merlin 3611 => Perynsitop 0-10 B

LLinHa CAN
| = =
=k
F 3 Y
X X
=] 14
| | Ua 4
& 0-10V .
e o
7
r-3 . ®
~ -
— Pt
K
| —  — o
ITI
PacnpegeneHue knemm
Oatuuk CeTb
1+ GND BHELUHUN aaTymk 20 HyneBo# BbiBOA NUTaHUA
2+3emnss GND  pon. T pgatumk 21 OnekTponuTaHue npubopa
3+ 3emna GND  [latuuk HakonuTens 24 Hacoc OTton koHTyp 1
4+3emnsa GND  [Oatumk nogaum ans OTon KOHTYp 2 25 Hacoc OTton koHTyp 2
5+3emna GND +6  gon. komnnektauus Y FBR2 (FBR1) 26 Hacoc 3arpy3ku Hakonutens
ans Oton KoHTYp 1 27 Cwmecutenb OTon koHTyp 2 OTKP
6+3emna GND  pgon. komnnekTaumst aTtyvk NOMeLLEHUS 28 CwmecuTenb OTon KOHTYp 2 3aKpbiBaeTCA
ans Oton KoHTYp 1 34 Cwmecutenb OTon koHTyp 1 OTKP
7+GND ---- 35 Cwmecutenb Oton koHTYp 1 - 3akpbiTUE
8+3emna GND  [atuuk nogaum ans Oton KOHTYp 1 36 Hacoc TI'1
9+3emna GND  gononHUTenbHbIA HAaKONUTENb ropsiven 37 PeunpkynsiumoHHbIA Hacoc
BOAb!l BHU3Y 38 CeTeBoe NnTeHNe pene Yyepes NpeaoxpaHuTenb
10+3emna GND gon. - AaT4mk MHOrodYHKLMOHAMbHOIo (Hanp., nepeMblyka k 22 = L17)
pene 3

(PT1000); ogHako He anst Hacoca cbopHuKa)
11+3emna GND pgon. komnnektauus - gaTtyuk
MHOrOogYHKLMOHanNbHoro pene 4
(PT1000); ogHako He Ans uMpKynsuum [Bpems])
12+3emna GND +13 gon. komnnektauma Y FBR2 (FBR1)
ans OTon KoHTyp 2
13+3emna GND pgon. Komnnektauusa gaTtymk noMeLleHus ans
OTOMNUTENBHOIO KOHTYypa 2
14+15 0-10 BBbixog k TI
16+17 Kabenb gaHHbix LUMHA CAN
18+19 Mutanne CAN-Bus LUKHBbI



YacTb 4: YcTaHoBKa U nyck

KoHdurypaumsa cuctembl

Cxema 04 = Merlin 0634 =>
CTaHAAPTHbIN perynsarop ¢ 2-ctyneH4artbim Tl
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PacnpeaeneHue knemm
Aatuunk

1+GND BHELUHUI aaTynk

2+3emna GND  TI gartumk

3+3emna GND  [JaTumk Hakonutens

4+3emns GND  [Jatumk nogaum anst OTon KOHTyp 2

5+3emna GND +6  pgon. komnnektauusa Y FBR2 (FBR1)
ansa OTon KoHTyp 1

6+3emna GND  pgon. Komnnektaumst 4aTt4nk NoMeLLeHus
ansa Oton KoHTyp 1

7+GND ----

8+3emna GND  [atuuk nogaum ana OTon KOHTYp 1

9+3emna GND  gononHuTenbHbIA HakonuTenb ropsiyer Boabl
BHU3Y

10+3emna GND pgon. komnnekraums - gatyamk
MHOrogyHKLMOHanbHoro perne 3
(PT1000); ogHako He Ans Hacoca cOopHMKa)

11+3emna GND pgon. komnnekraums - gatyamk
MHOroyHKLMoHaneHoro perne 4
(PT1000); ogHako He Ans uMpKynsauuu [Bpemsi])

12+3emna GND +13 gon. komnnektauusa Y FBR2 (FBR1) ana
OTon KoHTYyp 2

13+3emna GND pgon. komnnekraumsa gatymk nomeLleHns ans
OTOMNUTENBHOIO KOHTYpa 2

14+15 pon. WnHa eBUS DCF
16+17 KaGenb aaHHbIx LUMHA CAN
18+19 MutanHne CAN-BUS wimnHbI

CeTtb

20
21
24
25
26
27
28
29+30
32+33
34
35
36
37
38

="

&

Hynesow BbiBOA NUTaHNSA
OnekTponuTaHne npmnbopa

Hacoc OTton koHTyp 1

Hacoc OTton koHTyp 2

Hacoc 3arpysku HakonuTens

Cwmecutenb Oton koHTyp 2 OTKP
Cmecutenb OTON KOHTYpP 2 3aKpbiBaeTCs
Tr1/cryneHb 1

Tr2 / ctyneHb 2 (Bekcnep)

Cwmecutenb Oton koHTYp 1 OTKP
Cwmecutenb OTon KOHTYpP 1 - 3aKpbITUE
KonnekTopHbIn Hacoc
PeumpKynaumMoHHbIN Hacoc

CeTeBoe nNuTeHKe pere Yyepes NpeaoxpaHuTerb
(Hanp., nepembivka k 22 = L17)
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KoHdurypauusa cuctemol

YacTb 4: YcTaHoBKa U nyck

Cxema 05 = 2Tl -perynsatop => 2 kackaga
TennoreHepaTopoB BKIOYalOTCA NOCPeACcTBOM perne
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PacnpegeneHue knemm
AaTtumnk

1+GND BHELLUHWIN JaTynk

2+3emnss GND  [Jatuymk c6opHuka

3+3emna GND  [JaTtumk HakonuTens

4+3emna GND  [atuuk nogaum anst OTon KOHTYyp 2

5+3emna GND +6  gon. komnnektauusa 1Y FBR2 (FBR1)
ans OTon KoHTyp 1

6+3emna GND  gon. koMmnnekTaumsi 4aTtynk NOMeLLEHNS
ans OTon KoHTyp 1

7+GND

8+3emna GND  [atuuk nogauum ana OTon KOHTYp 1

9+3emna GND  gononHuTenbHbIA HakonNUTenb ropsiven Boabl
BHU3Y

10+GND

11+GND

12+3emna GND +13 gon. komnnektaumsa Y FBR2 (FBR1)
ans OTon KOoHTYp 2

13+3emnsa GND pgon. komnnektauus gatiymk nomeLleHns
451 OTONUTENbHOro KOHTypa 2

14+15 pon. WnHa eBUS DCF
16+17 Ka6enb gaHHbix LUMHA CAN
18+19 Mutanne CAN-BUS WinHbI

CeTtb

20
21
24
25
26
27
28
29+30
32+33
34
35
36
37
38

1

HyneBso# BbiBOA NUTaHUA
OnekTponuTaHue npubdopa

Hacoc OTton koHTyp 1

Hacoc OTton koHTyp 2

Hacoc 3arpy3ku Hakonutens

Cwmecutenb Oton koHTyp 2 OTKP
Cwmecutenb OToNn KOHTYp 2 3aKpbiBaeTcs
T

Tr2

Cwmecutenb Oton koHTyp 1 OTKP
Cwmecutenb OTon KOHTYp 1 - 3aKpbiTHe
Hacoc TI'1

Hacoc TI'2

CeTeBoe NnTeHNe pene Yyepes NpeaoxpaHuTenb
(Hanp., nepeMblyka k 22 = L17)



YacTb 4: YcTaHoBKa U nyck

KoHdurypaumsa cuctembl

Cxema 06 = Merlin 6644 => PerynsaTop ocagka 1
HakonuTtens

!

: [nsa aTon yctaHoBKkM nocne Bbibopa ,,06“ Hy>XHO

OTAENbLHO 3anporpammMmmpoBaTbh YHKLUUO CONTHEYHOMO

KonnekTopa!

Mopnepxka TeMnepaTypbl B 06paTHOM KOHTYype KoT/a ¢

rpaHynamm peanusyetcs ¢ nomowsio Lago Basic nnu

hYHKLUMW OTOMUTENBHOTO KOHTYpA.

o DyHkumsa Md4 = 23 (konnekTop)

o T-M®4 3ap = 60 (Makc 'B HakonuTens ons 3apsgku
KonnekTopa)

o  M®4 ['uet = 5K - pasHuua 3HaYeHWI Npy BKIOYEHUN
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PacnpepeneHue knemm
OaTtunk CeTb
1+GND BHELUHWI OaT4ynKk 20 Hyneson BbiBOA NUTaHUSA
2+ 3emna GND  [latuuk c6opHuka 21 OnekTponuTtaHne npubopa
3+ 3emna GND  [Jatuuk HakonuTens 24 Hacoc Oton KoHTyp 1
4+3emns GND  [Jatumk nogaum ans OTon KOHTyp 2 25 Hacoc OTton koHTYyp 2
5+3emna GND  pgaTuuk HakonuTens BBEpXY 26 Hacoc 3arpysku Hakonutens
6+3emns GND  paTtyuk HakonuTensl nocepeavHe 27 Cwmecutens Oton koHTyp 2 OTKP
7+3emna GND  faTuuk HaKonuTensi BHU3Y 28 Cmecutenb OTON KOHTYpP 2 3aKpbiBaeTCs
8+3emna GND  [Oartumk nogauv ans Oton KoHTyp 1 29+30 Tr1 (koten c rpaHynamm)
9+3emns GND - gon. HakonuTenbs ropsiyen Boabl BHU3Y 32+33 Tr2 (TonNnuBHbLIN KOTenN)
10+3emna GND - gaTumk TonnueHoro kotna (Tr2: PT1000) 34 Cwmecutens Oton koHTyp 1 OTKP
11+3emna GND pon. gaTymk CONHEYHOro Konnekropa 35 Cwmecutenb OTon KOHTYp 1 - 3aKpbiTUE
(PT1000) 36 Hacoc TI1
12+3emnsa GND +13 fgon. komnnekTtauus 1Y FBR2 (FBR1) 37 Aon. KonnekTopHblid Hacoc
Aans OTon KoHTYp 2 38 CeTeBoe nNuTEHNE pene Yyepes npeaoxpaHuTens

13+3emna GND pgon. Komnnekraumst 4aTymk nomeLLeHus
ANs OTONUTENbHOMO KOHTYpa 2

14+15 pon. lLnHa eBUS DCF
16+17 KaGenb aaHHbIx LUMHA CAN
18+19 MutanHne CAN-BUS wimnHbI

(ranp., nepemblyka k 22 = L17)

47



KoHdurypauusa cuctemol YacTb 4: YcTaHOBKa 1 Nyck

YctaHoBka 06 = Merlin 6644 => PerynaTtop ans rpaHyn v

6ydbepa

C KOMOMHUPOBaHHbLIM HAKOMUTENIeM => C HaCTPOWMKOWM
napameTtpos!

.’ [nsa aTon yctaHoBKM nocne Bbibopa ,06“ HyXHO

U3MEHNTb creayroLime napameTpbi!
[osapsagky 'B Henb3s aktuemnposaTh!

o bBydep = 02 (koMOMHUPOBAHHbI HAKONUTENb)

e OtonuTeneHbIN koHTYp 2: ®yHkums OK = obpaTHas nogava
(oTONMTENbBHBIA KOHTYP 2 ANst NOAAEPXKN TeMnepaTypbl B
obpaTHOM KOHTYpe Yepes cMecuTerb)

o ®yHkumsa Md4 = 23 (konnekTop)

o T-M®4 3ap = 60 (Makc 'B HakonuTensa ons 3apsgky
KonnekTopa)

o  M®4 ['uct = 5K - pasHuua 3HaYeHWI NpU BKIOYEHUM

LLnHa CAN T l
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PacnpeaeneHuve knemm
OaTtumk CeTb
1+GND BHELLUHMI gaTymnk 20 Hynesow BbiBOA NUTaHUS
2+ 3emnsa GND  [aTtymk c6opHuka 21 OnekTponuTaHue npubopa
3+ 3emna GND  [latuuk HakonuTens 24 Hacoc Oton koHTyp 1
4+3emnst GND  pgatumk obpaTHOW NMHWUM KOTNa € rpaHynamm 26 Hacoc sarpysku HakonuTens
5+3emna GND  pgatyuk HakonuTens BBEpXY 27 OTKpbITUE cMecnTens AN NoaaepXKu
6+3emna GND  gatyumk Hakonutensi nocepeauHe TemnepaTtypbl B 06paTHOM KOHType
7+3emna GND  pgaTtymk HakonuTenst BHU3y 28 3akpbiTue cmecuTens Anst NoaaepKku
8+3emna GND  [atuuk nogauum ana OTon KOHTYp 1 Temnepatypbl B 06paTHOM KOHType
9+3emna GND  HakonuTenb ropsiyeri Boabl BHU3Y 29+30 Tr1 (koTen c rpaHynamm)
10+3emna GND gatyumk kotna ¢ Tonnmeom (TI2: PT1000) 32+33 Tr2 (TonnuBHbIA KOTEN)
11+3emnst GND pgaTymk conHeyvHoro konnektopa (PT1000) 34 Cwmecutens Oton koHTyp 1 OTKP
12+3emna GND +13 gon. komnnektauma Y FBR2 (FBR1) 35 Cwmecutenb Oton koHTYp 1 - 3aKkpbITHE
ans OTton KOHTYp 2 36 Hacoc TI'1
13+3emna GND pgon. komnnektauusa gatymk noMeLleHums 37 KonnekTopHsblii Hacoc
AN OTONUTENbHOro KOHTYpa 2 38 CeTeBoe nuTeHne pene yepes npegoxpaHnTenb
14+15 pon. lWunHa eBUS DCF (Hanp., nepemblyka k 22 = L17)

16+17 Kabenb gaHHbix LUMHA CAN
18+19 Mutanne CAN-BUS WinHbI



YacTb 4: YcTaHoBKa U nyck

KoHdurypaumsa cuctembl

YctaHoBka 07 = Merlin 1144 => nononHeHue K cMecuTento

eRhmmmanemes sfesivnen - —
w{\\ | WunHa CAN T

PacnpeaeneHue knemm
Aatuunk

1+3emnsa GND  pon. HapyXHbI aTynk

2+GND ----

3+GND ----

4+3emnsa GND  [Jatumk nogaum anst Oton KOHTyp 2

5+3emna GND +6  pgon. komnnektaumsa Y FBR2 (FBR1)
ansa OTon KoHTyp 1

6+3emna GND  pgon. komnnekrtaumst 4aTt4nk NnoMeLLeHus
ansa OTon KoHTyp 1

7+GND ----

8+3emna GND  [atuuk nogaum ana OTton KOHTyp 1

9+3emna GND  Hakonutenbs ropsiyen BOAbl BHU3Y

10+3emna GND patumk koTna ¢ Tonnusom (TM2: PT1000)

11+3emna GND pgon. komnnekraums - gatyamk
MHOroyHKLMoHansHoro perne 4
(PT1000); HO He Npw peunpKynauum)

12+3emna GND +13 gon. komnnektaumsa Y FBR2 (FBR1)
ansa OTon KoHTYp 2

13+3emna GND pgon. Komnnekraumst 4aTtymk nomeLLeHns
051 OTONUTENbBHOro KOHTYpa 2

14+15 ----

16+17 KaGenb aaHHbIx LUMHA CAN

18+19 MutanHne CAN-BUS wimnHbI

|
J

4

s

@

Hyneson BbiBOA NUTaHMSA

OnekTponuTaHne npmnbopa

Hacoc OTton koHTyp 1

Hacoc Oton koHTyp 2

Cwmecutenb Oton koHTyp 2 OTKP

CwmecuTenb OTon KOHTYP 2 3aKpblBaeTCA
Cwmecutenb Oton koHTyp 1 OTKP

Cwmecutenb OTon KoHTYp 1 - 3aKpbiTUE
KonnekTopHbIn Hacoc

PeunpkynaumnoHHbIi Hacoc; gon. KonnekTopHbIn
Hacoc

CeTeBoe NuTeHKe pere Yepes NpeaoxpaHuTerb
(Hanp., nepemblyka k 22 = L17)



KoHdurypauusa cuctemol

YacTtb 4: YcTaHoBKa 1 NycK

YctaHoBka 09 = chyHKUMA oxnaxpgeHUsi B o6paTHOM NUHUK
OTONUTENbHOro KOHTypa

AT

%o

LlnHa CAN

Y [N e

PacnpepeneHue knemm
Oatuuk

1+3emnsa GND  BHelWHUI gaTymk

2+3emna GND Tl 1 patuuk

3+ 3emnsa GND  [JaTumk HakonuTens

4+GND ----

5+3emna GND +6  pon. komnnektauust 1Y FBR2 (FBR1)
ans OTon KoHTyp 1

6+3emna GND  pgon. koMmnnekraumsa gaTtink noMeLLeHmns
ans OTon KoHTyp 1

7+GND ----

8+3emna GND  [Oartumk nogaum gns Oton KoHTyp 1

9+3emnaa GND  gononHUTEnNbHbIA HAaKONUTENb ropsiven
BOAbl BHU3Y

10+GND  ----

11+3emna GND pgon. komnnektauus - gaTtyuk
MHOrogyHKLMOHanNeHoro pene 4
(PT1000; Hanpumep AaTYMK CONTHEYHOTO
KonnekTopa)

12+GND  ----

13+GND  ----

14+15 gon. lWnHa eBUS DCF

16+17 Kabenb gaHHbix LUWHA CAN

18+19 Mutanne CAN-BUS WwnHbI

CeTb

20 Hyneson BbIBOA NUTaHns

21 OnekTponuTaHue npubopa

24 Hacoc Oton koHTyp 1

25 -

26 Hacoc 3arpyskun HakonuTens

29+30 Tr1 / ropenka 1

32+33 OxnaxpgatoLlasi ycTaHoBKa

34 Cwmecutenb Oton koHTyp 1 OTKP

35 Cwmecutenb Oton KOHTYp 1 3akpbiBaeTcs
37 aon. KonnekTopHbI Hacoc

38 CeTeBoe nuTeHWE pere Yyepes npeaoxpaHuTerns

(Hanp., nepemblyka k 22 = L17)



YacTb 4: YcTaHoBKa U nyck KoHdurypaumsa cuctembl

YcrtaHoBka 10 = ueHTpanbHas pyHKLMA oxnaxaeHUsa u
CBAi3b C KOJIJIEKTOPOM
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PacnpeaneneHue knemm
Datumk CeTb
1+3emna GND  BHelHUN gaTtyuk 20 Hyneson BbiBOA NUTaHMSA
2+3emna GND Tl 1 gatumk 21 OnekTponuTaHne npmnbopa
3+ 3emna GND  [latyuk HakonuTtens 24 Hacoc OTton koHTyp 1
4+3emns GND  [Jatumk nogaum ans OTon KOHTyp 2 25 Hacoc Oton KoHTyp 2
5+3emna GND  partyuk HakonuTens BBepxy 26 Hacoc 3arpysku Hakonutens
6+3emna GND  gatyuk Hakonutensi nocepeauHe 27 Cwmecutenb Oton koHTyp 2 OTKP
7+3emna GND  gatyuk HakonuTensi BHU3Y 28 CwmecuTenb OTon KOHTYp 2 3aKpblBaeTCA
8+3emna GND - --- 29+30 T
9+3emnsa GND  HakonuTernb ropsiyei Bofbl 32+33 OxnaxpgatoLias ycraHoBka
BHU3Y 34 MepekntovaroLwmi knanaH Hakonutensa 1 =» 2
10+GND  ---- 35 O6BoAHOM KnanaH B pexume oxnaxaeHus
11+3emna GND - gaTtumk conHeyvHoro konnekropa (PT1000) 37 KonnektopHsbiin Hacoc 1
12+3emna GND +13 gon. komnnektaumsa Y FBR2 (FBR1) 38 CeTeBoe NuTEHKe pere Yepes NpeaoxpaHuTerb
ansa OTon KoHTYp 2 (Hanp., nepemblyka k 22 = L17)

13+3emna GND pgon. Komnnekraumst 4aTymk nomeLLeHms
Ons1 OTONUTENBHOro KOHTypa 2

14+15 gon. WnHa eBUS DCF

16+17 KaGenb aaHHbIx LUMHA CAN

18+19 MutanHne CAN-BUS wimnHbI
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ConHeuYHble YCTaHOBKM - NpUMepbl

YacTb 4: YcTaHoBKa U nyck

CosiHeYHbIe yCmaHOBKU - MPUMepPbI

Yepes MP-perne 1-4 n3 otaenbHbIX YHKLMIA MOXHO
CMOHTMPOBAaTb CaMble pasHbl€ COMHEYHbIE YCTaHOBKM.

Mpu ucnonssoBaHun Md-pene 1+2 ona KONNEKTOPHbIX
PYHKLUMIN OTONUTENbBHbIA KOHTYP 1 MOXHO MCNONb30BaTh TOMLKO
KaK NpsIMO/ OTOMMUTENbHbIA KOHTYP.

4)

O

CokpalleHue => o603Ha4YeHue (AaTYMK BBEpXY,
nocepenvHe, BHU3Yy)

'B => HakonuTenb ropsayen Boapl (F6, F12)

HH => BydepHbin HakonuTenb AN pexvMa oToNNeHns
(F3, F2, F1)

Hak 3 => Hanp., 6accenH (F15)

M®-pene => MynbTUdYHKUMOHaNbHLIE pene

(F11, F12, F13, F14)

A YnpaBnsieTcs TONbKO O4HO KOMMEKTOPHOE nose, NoTomy
HeobX0AMMO HarHeTaTenbHbIN HAacoC 3anporpaMMupoBaTh
Ha M®4. Mpwn yctaHoBke "BocTok-3anan” HyHo
3anporpaMmMmpoBaTb BTOPOW Hacoc konsektopa Ha M®3
(maTuuk PT1000).

1) Ecrnu sapskaeTcst OT CoMHLA TONMbKO OAVNH HAKONUTErb, TO
pene M®4 HyxHO 3agaTb Kak Hacoc AN HarHeTaHus B
HakonuTtenb (27, 28, 29 B 3aBMCUMOCTM OT BUAA
HakonuTens/gaTyuka). 3agaHve B Ka4ecTBe Hacoca KonnekTopa
B 3TOM Crny4yae He AaeT pesyrnbTaTa.

2) Ecnu oT conHua 3apspkaeTcsa ABa Unu BCe HAaKonuTenu, To
Mpy COOTBETCTBYIOLLEN MMAPaBIMYECKON CUCTEME, KOF4a BCe
HaKoMMUTENW NOAKIOYEHbI K KOMMEKTopY naparnnesnbHo Yepes
HarHeTaTernbHbI Hacoc, M®-pene MOXHO 3aaTb Kak Hacochl
ONS HarHeTaHusa B Hakonutensb (27, 28, 29).

[na npeactaBneHHoOW rmapaBnmMyeckon CMCTeMbl HacoC
konnekrtopa (23) nporpammupyetcs Ha M®4. MNMepekntoyeHne Ha
pasnuyHble HaKoONUTENV NPOUCXOANT Yepes NepeKnoyatoLLmn
KnanaH

07 =>TB Ha HH

08 => HH Ha Hak3

09 => 'B Ha Hak3 (npw oTcyTcTBuUM HH)

[MpuoputeT HarHeTaHMsA B HakonNuTenb 3agaeTcs 1 ero
U3MEHWTb HEenb3s.

Mpuop 1 => HakonuTenb rops4yen Boabl
Mpuop 2 => BydepHbI HakonuTens
Mpwvop 3 => BaccenH unu Hakonutenb 3

3) Mpu yctaHoBke "BocTok-3anaa” (2 pasgenbHbiX
KONINEKTOPHbIX NOMs) NPOU3BOAUTCS NPOrpaMM1MpoBaHue
KONNEKTOPHbIX HacocoB Ha M®4 n M®3 ansa oTaenbHbIX
KONNEKTOPHbIX Nonen. Mpu HeCKOMbKMX KomnneKkTopax
nocnegHve pasgensitoTcs C NOMOLLbIO NEPEKITHYaOLLNX
knanaHos (07, 08, 09) Ha M®1 unn M®d2.

4) Mpu kackagHbIX HAKONUTENSIX C NeperpyxatoLyM HacoCoM
Hacoc ynpasnsietcsa dyHkumen 30 (MB) unu 31 (HH).

5) [Mpu HarHeTaHUM B OAMH NNW HECKONMBbKO Hakonutenewn yepes
TennoobMeHHVK HYXXHO 3anporpammupoBaTtb Ha Md4
KONnekTopHbIN Hacoc (23). Hacoc mexay TennooOMeHHUKOM 1
HakonuTernem nporpamMmmupyeTtcs Ha apyrve M®-pene kak
KONNEeKTOpHbIN Hacoc (23).

A Mpu yctaHoBke "BocTok-3anag" BTOPOW KONMNEKTOP HYXHO
noakntounTb Yepes M3 (23) (aatumk PT 1000).



YacTb 4: YcTaHoBKa U nyck

HdononHutenbHoe o6opyaoBaHue

HononHumenbHoe o6opydogaHue

Mopaynb koHTponsa pa6oTtbl Merlin BM, BM 8 n Lago FB

(Tonbko Anst Mmogenen perynsTopoB, UMEOLLUX NOAKIOYEHNE
wmrHbl CAN)

Mopkntovenwne: Boieoa [16+17+18+19]

E8 no3BonsieT nogkntoydeHne Mmoayns koHTpons pabotsl Merlin

BM, BM8 u Lago FB ans kaxagoro KoHTypa oTONMeHns Yepes

WunHy. Moaynb No3BonsieT OCyLLEeCTBUTb PasnnyHble yHKLMN

ynpasneHusi paboTon 1 yHKLMN MOHUTOPUHIA 3@ 3HAYEHUAMU,

CBSI3aHHbIMM C [MaBHOW yNpaBnsiemMon 30HON cucTeMbl —

Hanpumep rocTUHOW.

OTuUM gocTuraeTcs MakcMmanbHbIn KoMAOPT 1 yaobcTeo.

MoapobHbI 0630p hyHKLMOHANBHBIX BO3MOXHOCTEN MO4YIS

KOHTpons paboTbl BM HangeTe B TEXHUYECKMX ONUCaHMSAX

MoZayrnew KOHTporns paboThbl.

e  OtobpaxeHve napameTpoB CUCTEMbI

e BBoa napameTpoB OTONWUTENBLHOIO KOHTYpa

e YnpaBrneHue TemnepaTypoy NomeLleHus

e  ABTOMaTU4eECKast KOPPEKTUPOBKA KPMBOI OTOMNIEHNS (Kpome
monynen Lago FB)

[AucTaHumoHHoe ynpaBneHue FBR2

MopgknioveHne ans OK1: Bbieog [5+3emnsa GND+6]
MopgknioveHune ansa OK2: BoiBog [12+3emna GND+13]

e [loTeHUMOMETp AN U3MEHEHMS 3aaHHON TeMnepaTypbl
[OHeBHOro pexuma (15 K)

e  KoHTponb nomMeLlLeHns Yepes BCTPOEHHbIV JaTyKK
nomMeLLeHns

e [loBopoTHas pydka Ans Bbibopa pexvmMa paboThbl
O Pesxum 3aLLMTbl OT 3aMep3aHun
©, ABTOMaTUYECKUIA PEXUM (MO BPeMeHHOI Nporpavme 1 B
perynsitope)
©, ABTOMaTUYECKUIA PEXUM (MO BPEMEHHOI NporpaMme 2 B
perynsitope)

lMocTosAHHOE NOHMXEHHOE OTOMNSEHNE

3 MocTosiHHOE JHEBHOE OTOMMEHME
¥ JleTHWIN pexxum (OTONMNEHNE BbIKMOYEHO, TOMNBKO
NMOAroTOBKa ropsiyen Boabl)

Baw 6nok FBR nogaepxusaet -B 3aBUCUMOCTH OT
KOHCTPYKLUUN- YacCTb 3TUX PEXMMOB.

.’ Pexum paboTbl COOTBETCTBYET HACTPOIike perynsropa
Ha O.

Perynsatop moxeT paboTtaTh Takke ¢ FBR1.
TenecdoHHbIN NepeknoYvaTenb

Cuctema oToNNeHUs MOXET NEPEKoYaATLCS B PEXUM B PEXUM
oTonneHus # ¢ nomoLLbto TenedoHHoro nepeknoyatens. Ans
3TOW Ueniv CNy>XuT BbIBOAb! ANCTaAHUMOHHOrO yrnpasneHus FBR
(cm. cxeMy nogknoyeHus). Kak Tonbko Npor3onaeT KopoTKoe
3aMblkaHne 1 mexay knemmon ([6 + 3emnsa GND B OK 1] [13 +
3emna GND B OK 2]), COOTBETCTBYHOLLNIA OTOMUTESNbHbIA KOHTYP
BKIMOYAETCS B PEXUM Harpesa. [JOnonHUTENbHO Npon3onaeT
aKTUBUPOBaHME BOAOMOAroTOBKM B (TONbko Ha perynsatopax ¢
Bogonoarotoskon 'B). Korga curHan cHumaetcs, perynsarop
NPOAOKaeT HarpeB No 3aaHHOW NporpaMMe Harpesa.

/\ Ecrn KOHTYp OTONMEHWs ynpaBnsieTcs AUCTaHLMOHHO C
Moaynsi KoHTponsi pabotel BM, To TenedoHHbIN
nepekntoyartenb JOMKeH ObITb NOAKNIOYEH K AaHHOMY
MoAyIio.
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Adatuunk

YacTb 4: YcTaHoBKa U nyck

DCF-npueMHuK

Mogkntovenue: BeiBog [14, 15]

Perynatop moxeTt npon3secty oueHKy DCF npuemHumka LWnHBbI
eBUS Ha

knemmax AP wuHbl eBUS.

Ecnu nogkntoveH npuemnnk DCF, Bpems Ha perynstope byget
YTOYHEHO, nockonbKy npueMmHuk DCF nepepaet no wuvHe
CUrHarbl TOYHOrO BPEMEHW.

Ecnun, camoe 6onbluee, yepes 10 MUHYT Yackl NOKa3bIBAOT
HenpaBWIbHOE BPeMSl, BbibepuTe Apyroe MecTo YCTaHOBKM ANis
DCF (Hanpumep, apyras cteHa - He BOM3un TeNeBn3opos,
MOHMTOPOB UMW PErYNATOPOB CBETA).

PC (nepcoHanbHbI KOMNbIOTEP)

Bce nHauBuayanbsHble napameTpbl CUCTEMbI MOTYT BbiTb
YCTaHOBIEHbI U CUYMTaHbI, UCMONb3Ys creumarnbHoe
nporpammHoe o6ecneueHne ComfortSoft. MapameTpbl MoryT
ObITb COXpaHeHbl, MoKasaHbl rpaduyeckn 1 oueHeHbl Ha PC B
3adaHHbIX MHTepBanax. [nsa coeguHeHus ¢ PC, Bam Heoxoamm
npeobpasoBaternb curHana CoCo PC, KoTopbil Takke
nogaepxveaeT nocbinky SMS coobLeHnin 06 owmnbke n
OVCTaHUMOHHBIN ONpOC AaHHbIX perynsitopa.

CeTb KOMMYHMKaLMA CUCTEMDI

OTOT perynsitop MoXeT ObITb pacluMpeH B MOAYIIbHOM CTuUIe,
NCnonb3ysl AOMNOMHUTENbHbIE MOAYSW, KOTOpbIE NOAKMYaTCS
C MOMOLLIbIO BCTPOEHHON LWMHbI. B MakcumansHom
KOHbUrypaumm cuctema MoXeT UCMoSb30BaTbCs ANs
ynpaBneHus cnegywumMm KOMNOHEHTaMN CUCTEMbI
OTONNEeHUs:

1-8  kOTNOB (MOAYMSAUMOHHbBIX UM CTYMEeHYaTbIX)

1-15 cMeLlaHHble OTONUTENbHbIE KOHTYPbI, paboTatoLye ¢
Y4ETOM KNUMaTUYECKMX YCIIOBUIA

0-15 npnbopos nomeLLeHns (LMPPOBLIX UITN aHANOroBLIX)
1 COMHEYHYIo cucTeMy (2 konnekTopa, 2 pesepByapa-
HakonuTens)

1 KoTen TBepAoro Tonnvea

Pa3nnyHble KOMNOHEHTbLI NPOCTO NPUCOEANHSIIOTCS Ha LUNHY
cuctembl. Mogynu BXOAsAT B CUCTEMY aBTOMAaTUYECKU U HaxXoaaT
Ans cebs NoaKMtoYeHHbIX NapTHEPOB Yepe3 onpeaeneHHbIn
Homep - Bus ID (HoMep oToONUTENBLHOrO KOHTYpa Unn Homep
KoTna).

Bus ID (Homep WWHbI)

[ns perynsitopoB co cMecuTtensamMmu 1 6nokamm ynpasneHust

Bus Homep ID (00-15; 3apaeTtcst Ha ypoBHe TEXHUK)
ncnonb3yeTcs AN HyMmepauum OTONUTENbHBIX KOHTYPOB B
cucteme. Kaxxgomy paboyemy Moaynto 1 kaxkaoMy Moy
CMecuTens ¢ NPMBOAOM NpUCBanBalOT HOMep HazHa4YeHHoro
KOHTypa OTOMNMeHus1, COOTBETCTBYIOLWNIA nx Bus ID.

e Howmepa koHTypoB otonneHus (00 — 15) He moryT
NOBTOPATCA.

¢ Howmepa koHTypoB otonneHus 00 n 01 He moryT
MCMOMnb30BaTbCA OAHOBPEMEHHO.

e OTtonuTenbHbIM KOHTYpaMm NpycBanBalTCA HOMepa,
HauymnHag ¢ "01".

e Wcnonb3syinTte Homep oTonmTensHOro koHTypa 00 Ha BHOBb
yCTaHaBnMBaeMbIX perynsatopax Tonbko, ecnu "00"
MCMOMnb30Barncs B CHATOM perynstope.

3aBofckune npegHasHaYeHust

KoHTyp oTonnexusa 1 = 01
KoHTyp oTonnexus 2 = 02

Ty

Mocne yctaHoBku Bcex Bus ID HomepoB Ha KopoTkoe
BpeMS JOIMKHO ObITb OTKIFOYEHO HanpsKeHne NUTaHus
CUCTEMBI (TONbKO OOUH pas).

am4yukK

ConpoTMBneHus 4aTyMKoB

Temnepatypa | 5kOm NTC 1kQ PTC PT1000
-60 °C 698961 Q2 470 QQ
-50 °C 333908 Q2 520 Q
-40 °C 167835 Q 573 Q)
-30 °C 88340 Q) 630 Q2
-20°C 48487 Q2 690 Q2 922 Q
-10°C 27648 Q) 755 Q) 961 Q
0°C 16325 QQ 823 Q) 1.000 Q
10°C 9952 Q) 895 Q 1.039 Q
20°C 6247 Q) 971 Q 1.078 Q
25°C 5000 QO 1010 Q
30°C 4028 Q) 1050 QQ 1.118 Q
40°C 2662 Q2 1134 Q 1.155 Q
50 °C 1801 Q2 1221 Q 1.194 Q
60 °C 1244 Q) 1312 Q 1.232Q
70°C 876 Q2 1406 Q 1.270 Q
80 °C 628 Q2 1505 Q 1.309 Q
90 °C 458 Q2 1607 Q 1.347 Q
100 °C 3390 1713 Q 1.385 Q
110 °C 255 Q) 1823 Q 1422 Q)
120 °C 194 Q) 1936 Q 1.460 Q

CocTosiHue noctaBku = 5 kOm - gatumk NTC.

YpoBeHb BBOAa B 3KCNIyaTaumio Ansi HACTPOWKM NCMOMNb3yeMbIX
[aTYMKOB MOSIBMSETCS OAWH pas Nocre BKIYEeHUs NUTaloLwero
HanpsHKeHUs NPy NEPEKNoYEHUN B peXMUMe ynpasneHus. OH
MOXeET BblTb BOCCTAHOBMEH CHOBA KPaTKOBPEMEHHbLIM
BbIKMIOYEHWNEM HAMNPSKEHWUS! MUTAHUS.

NcknoveHus:

e  Bxopabl natunka F13 + F14 Bcerga AormkHbI
akcnnyatmpoBaTbes ¢ gatdmkom PT1000.

e [lpucoegunHeHne 6noka aHanoOroBoro ANCTaHUMOHHOTO
ynpaeneHusa FBR obHapyxuBaeTca aBToMatnyecku. Takmm
06pa3om, MOXXHO NOAKMNYATL K PErynaTopy U1
npeabiayLuyto, U HOBYHO BEPCUN.

e  Perynarop nossonseT npu NoaxkmnoyYeHny gatymnka
nometleHus kK knemmam FBR 1 n 2 nponssoantb
perynupoBky C y4eToM TeMnepaTypbl B momMeLeHnn. [ns
TaKoro crnyyast MOXXHO MCNOMb30BaThb TOMbKO AATYMKN 5
kOm NTC.
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Adatuunk

00990-01

[atumk HapyxHou Temnepatypbl AF (O
MecTo ycTaHOBKM:

e  CHapyxu, N0 BO3MOXHOCTM Ha CEBEPHOW UNn ceBepo-
BOCTOYHOW CTE€He OTanMBaemMoro nomeLLeHus

e [lpnbnuautensHo 2.5 M Hag 3emnen

e He Hag OKHaMun Unu BEHTUNSALMOHHBLIMM LLAXTaMM

MoHTax:

e  CHATb KpbILLKY
e 3akpenuTb AaTYMK C MOMOLLBLIO MPUMOXKEHHOTO BUHTA

MorpyxHon aat4ymk KF =/ SPF ¥
MecTo ycTaHOBKM:

e B norpyxHon runb3e gns TepMomeTpa, perynsropa
TemnepaTypbl U AaTyuka KoTna

e B norpyxHon runb3e, BCTaBNeHHOW B EMKOCTHbIN
BoponopgorpesaTtens B (06b4HO Ha nepeaHen cTeHke
pe3epByapa)

MoHTax:

e [laTuuk NOMeLLAeTCs B MOMPYXHYIO Mb3y Ha MakCcUMarnsHO
BO3MOXHYIO rTyOuHY.

.’ MorpyxHas runb3a JomkHa ObITb CyXou BHYTPMW.

HaTtumk TeMnepaTypbi notoka VF X
MecTo ycTaHOBKM:

e B cnyyae ynpaBneHus KoTriom, BMECTO AaTumka KoTna
KFS, kak MoxHO 6nvxe K KoTny Ha Tpybe BbIXOAHOro
noToka

e B cnyuae ynpaBneHus cmecutenem % — npuGnmManTensHo
Ha 0,5 M nocne uMpKynNsALMOHHOro Hacoca

MoHTax:

e  TwaTenbHO OYNCTUTL TPYOY NOTOKA

e HaHecTv TennonpoBoAsLLYIO NacTy, YCTONYMBYIO K BbICOKOW
Temnepatype (A)!!

e  3akpenuTb AaTYMK C MOMOLLbIO MMOKOro CTSHKHOIO XOMyTHMKa
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Ilyck

Mpouecc

1. Tepepn 3anyckom cuctembl oba3aTenbHO NpoyuTanTe
HaCTOSLLYIO UHCTPYKLIMIO

2. YcTaHoBUTE perynaTtop, NOOKN4YUTE K 3N1EKTPOCETU U
noganTe HanpsbkeHue

HoxauTtecb nosiBneHnst nHamkaumm "YcraHoeka"

[KoHelLl] OkoH4MTL ycTaHOBKY (CTaHAapTHbIE NapameTphbl)
unu

[OK] HauaTb ycTtaHoBKY
(91. 3apaTh napameTp UK NPy NOMOLLY
[CtangapT] 3arpy3nTb CTaHAapPTHbLIN NapamMmeTp

© N o o

[OK] CoxpaHuTb 3Ha4YeHne u NepenTu K crnegyroLiemy
napameTpy ...

9. Tlpouenypy ycTaHOBKM HEOOXOAMMO 3aBepLUUTb
NOMHOCTbLI0 => CTaHA4apTHas MHOUKaLmMs

10. Haxatvem knasuwn O Home moxHo riepeknoYyamscs
Mexx0y HopMarsibHbIM U MPOU3800CMEBEHHbIM pexxuMamu

11. F-knaBuwa [4]®I'Iepe|<m0aneneM pexumon

ycTaHaBnvBaeTca Tpebyembin pexum paboTsl, HanpuMep
asTomartumyeckmn 1 (cm. 8 cTp.)

BBop B akcnnyartau

Bce 3HaueHuns Ha aTom YpoBHE OOJXKHbI ObITb BBEOEHbI
nocnegosaTenbHo 6e3 nponycka

A3bIK YcTaHoBKa s3blka
Bpems HacTpouTb Yacbl 1 MUHYThI
HaTta HacTtpouTtb roa, mecsu, AeHb
O6o03Ha4yeHue Anana3oH 3aBoackaa | Y3
3HavYeHun yCcTaHOBKa
Cxema --,01-10 -
Tun tenreH 1 00 - 06 03
WHHA TEN-T 1 00-05 00
Tun TenreH 2 00-22 00
XpaH Tenn reH 2 00 - 03 00
Hakonutenb 00, 01, 02 00
Pexunm oxnaxpenus | Boikn./ Bkn. Bbikn.
pagneHT Bkn./Bbikn. Bbikn.
DyHkuns OK oK CraHgapT, 3aBoackasi
duke T npsam yCTaHoOBKa
noa, 6accernH,
B, obpaTHas
NNHUA
dyHkuma OK OK2 cm. OK1 3aBogckas
yCTaHOBKa
MowHocTb / 00 — 9950 kBT 00 kBT
CTyneHb
CkaHupoBaHue Bkn./Bbikn. Bbikn.
LUNHbI

MpopormkeHne cMOTpUTE B CriedyroLmnx cTpaHmuax

BasoBble HaCTPOMKM

Hemeukun

BbibepuTe s3blk
Bpems

BeeauTe Tekyllee Bpems
lNoa/mecau/aeHb

BeeauTe Tekyllyto oaTty

KoHdmrypauums

KoHduryp cucrembl (BbiGop ocHOBHOM thyHKLMUM
perynsaTopa)

[Mpy nomoLLM 3TOM HAaCTPOMKM MOXHO 3apaHee 3aJaTtb Apyrue
napamMeTpbl 3arpy3ku Ha ypoBHe gonycka "lyck B
akcnnyaraumio”

(cm. Takke onncaHne ycTaHoBKW, CTP. 42).

Mpu BbIGOPE HacTpoikn CXEMA oHa Bcerga nokasbiBaeT "----"
= HUKaKUX M3MEHEHWI NpeABapuUTENbHON 3arpy3kn =>
napameTpbl OCTAlTCA Ha YPOBHE paHee BblIOpaHHbIX 3Ha4YeHWN
(8HauveHuns npu noctaske: Merlin 0634 2-cTyneH4aTasi ropernka;
MoaroToBka ropsiyei BoAbl ANS ABYX CMeLLaHHbIX
OTOMUTENbHBIX KOHTYPOB).

01 =[4034] => KackagHbli perynatop Ans mogynupytowero T

02 = [4834] => KackagHbln perynatop Ans nepeknioyatoLero
T

03 =[3611] => 0-10 B perynsitop

04 =[0634] => CtaHOapTHbIN perynsaTtop ¢ 2-cTynenyatbim TI

05 = 2Tl -perynatop => 2 kackaga TennoreHepaTopoB

nepeknioYyaT NocpeacTBoOM pene

06 = [6644] => Perynatop HaKonNuTens n ocagka ¢ yHKUnen
CONTHEYHOW 3HEPrnm

07 = [1144] => pononHeHne K CMecuTenio

09 = [0321] => dhyHKLMA OxNaxaeHus B 06paTHOM NNHUK
OTOMNUTENBHOIO KOHTYpa

10 = [0321] => ueHTpanbHas PyHKUMSA OXNaXOeHUs 1
NOAKIM0YEHNE CONHEYHOTO KOMnekTopa

Tun Ten reH 1 (BUA NepBoro TennoreHepaTopa)

00 = TennoreHepaTopa HeT

01 = ogHocTyneH4yaTbIn TIT nepekniovaroLmn

02 = ogHoCTyneHYaTbI MOAYNUPYIOLLNIA

03 = gByxcTyneHyatbii TI nepekntovaroLmi (BTopasi CTyneHb
yepes A7)

04 = pBa oTaenbHbIX Tl nepekntovatowmx (BTopor Tl uepes A7)
05 = MHOrocTyneHyaThIi NepeknoYarLLmni (Kackaz Yepes

LLMHY)

06 = MHOrocTyneHyaTblii MOOYNUPYIOLLMIA (Kackad Yepes LUMHY)

LUWAHA TEN-I 1 (nogknioverve ans TI)

00 = pene => cTaHgapTHbIN BapuaHT (nepekntoyatowmin TI)
01 = wwnHa CAN => cTaHgapTHbIN BapuaHT (nepekrnoYaoLwuii
Kackag)

02 = wuHa eBUS =>TI 6e3 perynsaropa Temneparypsbl
=> [peaBapuTenbHas HacTporKa CTeneHn
moaynsauum
=> cTaHgapTHbIN BapuaHT (Moaynupylowme
Kackagbl)

03 = On. wnHa => T ¢ TepMOpPEerniTopom
=> yka3aHue 3aJaHHOWN TeMneparypbl
[He pewcTByeT Npu kackaae]

04 =0-10V  YkasaHwue 3agaHHon TemnepaTtypbl [Pacy T
KoTtnal
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Myck

Tonbko npu Tune TIr1 = 01, 02 unm 03

Pene ropenok perynupyotcsi napannenbHo

HyxHo nogkntountb aatyunk KF [F8]
05=0-10V  YkasaHue cTeneHu Moaynsuuu
Tonbko npu Tune TIr1 = 02

Tun Ten ren 2 (Bug BToporo TI => A7)
(mpun TT1 ¢ 2-cTyneH4YaTon ropenkon - PeXXnm He akTUBEH)

00 = BTOpOW TennoreHepaTop OTCyTCTBYET

01 = ogHocTyneH4yaTbIn TIT nepekniovaroLLmim

08 = oxnaxpgeHue 1

20 = npuBsska TONNMBA

(BononHuTenbHbIN Heperynupyembli TI)

0 nopsake nepekrnodeHus cm. MNMapameTpbl HakonuTensa T2

21 = LleHTpanbHbIii Hacoc (xeaep)

22 = Hacoc ans TIM

(Hanpumep, gononHuTeNbHLIN TIT B KackagHbIX NOAKNIOYEHUSIX)

XpaH Tenn reH 2 (Hakonutenb Tenna ansa TM2)
(Tonbko gna Tvn Ten reH 2 = TBEPAOTOMMBHbIN)

T pasorpeBa NexuT Bbllle

Bkn: T-FC2>MwuH T Ten reH 2

Boeikn: T-I'C2 < [MuH T Ten ren 2 — 5K]

T-TI2 = Temnepatypa koTna TBepaoro Tonnmea

00 = oTonneHne oTHoCcUTENbLHO cOOpHUKa (6e3 akkyMynsitopa)
=>F8

Bkn: T-I'C2 > [F8 + 'mcTorpamma rop 2 + 5K]

Bobikn: T-I'C2 > [F8 + N'mcTtorpamma rop 2]

01 = oTONNEHMEe OTHOCUTENLHO HaKONUTENs-aKKyMynsiTopa =>
F1, F3

Bkn:  T-F'C2 > [F3 + INucTorpamma rop 2+ 5K]

Beikn: T-I'C2 > [F1 + NucTorpamma rop 2]

02 = oTonneHne OTHOCUTENbHO TennoakkymynaTopa B => F6
Bkn: T-I'C2 > [F6 + N'mcTorpamma rop 2 + 5K]

Bobikn: T-I'C2 < [F6 + N'mcTtorpamma rop 2]

03 = oTonneHne oTHocuTenbHoO akkym Il (baccenH) => F15
Bkn:  T-F'C2 > [F15 + 'uctorpamma rop 2 + 5K]

Beikn: T-I'C2 < [F15+ MNicTorpamma rop 2]

[NocnenoBaTenbHOCTL NEPEKNIOYEHNN

Hacoc BkntovaeTcs, korga Temnepatypa B TBEpPAOTOMIUBHOM
KOTNe npesblilaeT TemMnepaTypy 3TanoHHOro Aaryvka Ha
BenuuunHy ructepesuca (Mcrtorpamma rop 2 + 5K). Hacoc
OTKIoYaeTcs, koraa TemnepaTtypa nagaet Ha 5K Huxe
Temneparypbl BKIHOYEHNS.

T pasorpeBa

OTknioYeHne NPOUCXoauT, korga Temnepatypa B TT kotne
nagaeT HWXe 3agaHHoro npegena temnepatypbl Ha 5K (MuH T
Ten reH 2). Hacoc BknovaeTcs CHOBa, korga Temneparypa B
TTK npeBblwaeT 3agaHHbIn Nnpegen Temnepatypbl (MyH T Ten
reH 2).

Hakonutenb (BVI}J, Hakonutena B CUCTeme OTOI'IJ'IeHMFI)

.’ Mocne aktuBmpoBanus (01 unn 02) k Oton KoHTYp 1
Henb3s nogkntodatb FBR.

00 = akkyMynsiTop ANg pexxuma OTOMNEeHNs OTCYyTCTBYET
01 = bydbep-HakonuTenb Ans npouecca Harpesa (F2, F3)

AktuBmsauua TI1 nponcxoamTt No AaHHbIM, NOCTYMAOLWMM Ha
Aartyuk "BepxHuii Hakonutens" (F3)

BrnoknpoBka HarHeTaTenbLHOro Hacoca AEWCTBYET Ha AaTymK
"BepxHuii Hakonutens".

B-HarHeTaTenbbl Hacoc BKI1.

"BepxHuit HakonuTenb" > MBdakt + 5K ructepesnc
B-HarHeTaTenbHbINn Hacoc BbIKJI.

"BepxHuit HakonuTenb" < MBdpakT

02 = KoMBUHMPOBaHHbI HakonUTeNb ANt OTOMMEeHNs U
ropsiiero BogocHabxeHusi

AktuBmsauua TI1 nponcxoamTt No AaHHbIM, NOCTYNAOLWMM Ha
Aatyuk "CpegHun Hakonutens" (F2)

BrnoknpoBka HarHeTaTenbLHOro Hacoca AEWCTBYET Ha AaTynK
kotna KF.

'B-HarHeTaTenbbIh Hacoc BKII.
KF > 'BdpakT + 5K rucrtepesuc
'B-HarHeTaTenbHbIN Hacoc BbIKJI.
KF < 'scpakt

03 = naccuBHoe xpaHeHue bydepa anst [esTENbHOCTU
Tonnewnwusi (F1, F3)

Bydep He HarpyaunT 06blYHBIMM NPON3BOAMTENAMN reHepaTopa
Xapbl. Monb3a nponcxoauT, HanpuMep, Yepes CONMHEYHYIO
Harpysky 6ydepa [Hacoc ans HarHeTaHus B 6ycep], [OTon
KOHTYp] unwu [neperpy3oyHbivi Hacoc Ans 6ydepHbIn
HakonuTens] (AaT4mK rogHo K ynotpebnenuio).

B aTON opueHTaumMn HMKakoe N3MeHeHNe perynmpoBKu
TOMNSEHNUSI HE OCYLLIECTBIIAET MO OTHOLLEHMWIO K CHapYXW
Oydepam

Pexxnm oxnaxaeHusa (oxnaxgeHne nomeLLeHns: B pexmme)

AKTUBM3NPYIOTCA PEXUM OXITAXOEHNSI U HEOOX0AMMblEe
napamMmeTpbl perynnpoBku. B pexnme oxnaxaeHus
OTONUTESNbHbIE KOHTYPbI UCNOMb3YHTCA ANA OXNaXaeHUs
nomeLLeHni. [ins aTon pyHKuumn Heobxoguma oxnaxagaroLas
yCTaHoBKa.

FpapueHT

Bkn. = cooTBETCTBYET npoueaype nepekntodeHns T npu
rpagueHTe

Bbin. = cooTBeTCTBYET NpoLeaype nepeknioyeHns npu 2-
ctynenyaTom TT.

DYHKLUA-OK (BbIGOp hyHKLMM OTONUTENBHOIO KOHTYPA)
CTaHpaapT => cTaHJaPTHbIA OTONUTENbHbLIA KOHTYP

®duke T npsam nog => perynupoBaHne NocToOSHHON TeMnepaTtypbl
B KOHTYpe nogaym

Bo Bpems gHeBHOro nepuoga otonnenus (cMm. "lMNporpamma
oTonneHnsa") nogaepXxnBaeTcsa yCTaHOBMNEHHbIE TemMnepaTypbl
nogasaemoro noToka B OTOMUTENLHOM KOHTYpe [T npu nogaye
AHeM], a BO BpeMs NOHWXKEHHOro oTonneHus — [T npu nogade
HOYbIO].
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BacceitH => ynpaBneHue 6acceiiHa

(TOnbKO AN OTOMUTENBHOIO KOHTYpa 2)

OTa hyHKUMA MOXET ObITb UCMONb30BaHa AN Harpesa
H6acceriHa. CmecuTenb ynpaBnseT TeMnepaTypoi notoka ong
N3MeHeHus1 TemnepaTypbl Boabl B 6acceiiHe. [JaTuuk
Temnepatypbl BOAbl B 6acceHe NOAKMIOYEH K 4aTYUKY
TemnepaTtypbl NOMELLEHNS AN OTONUTENBHOIO KOHTYypa (CM.
AnctaHumoHHoe ynpaeneHue FBR) [pasbem 5 + 3emnst GND
unun 12 + 3emna GND].

KoHTpornb 3a TemnepaTypor NoToKa OCYLLIECTBNAETCA Kak
00bIYHbIV KOHTPONb TeMnepaTypbl NomeLleHus [BnusHune okp
cpl.

3HayeHve ycTaBku Ans TemnepaTypbl BoAbl MOXET ObITb
BBeAEHO B obnacTtu notpebuTens COOTBETCTBYHOLLETO YPOBHS
oTONUTENBLHOro KOHTYpa [T-6acceriHa 1/2/3]. PaboTtaet
nporpamma HarpeBa. HarpeBa HeT B Te4eHun nepruonos paboTsl
C NOHWXEHHON TeMnepaTypow (TOMbKO 3aLLMTa OT MOpO3a).
TemnepaTypa BOAb! M TEKyLLee 3HaYeHne yCTaBku
nokasbIBalTCA Ha ypoBHe avcnnes [T-6accenHa / Pacy T
baccewnHal.

FB=> KOHTyp ropsiyev Boabl

OTa hyHKLUMA MOXET ObITb UCMONb30BaHa Npu paboTte
OOMNOMNHUTENbHBLIX KOHTYPOB Harpesa ropsiyer Boabl. [JaTuuk
TemnepaTypbl NO4ABAEMOro NOTOKa OTOMNUTENBHOIO KOHTYpa
NMoMeLLaeTCs B HAKoNUTene ropsiyen Boapl.

3HayeHVe ycTaBku TemrnepaTtypbl ropsyert BoAbl MOXET ObITb
BBEJEHO B 00racTu notpebuTens COOTBETCTBYHOLLETO YPOBHSI
oTonUTEnNbHOro KoHTypa [T-IB 1/2/3]. MNMporpamma otonnexus
Ons KoHTypa paboTtaeT kak nporpamma 'B ansi pesepsyapa
HakonuTens. 3HavyeHve yCTaBkM NS pe3epByapa Hakonutens
ycTtaHaBnmBaetcs Ha 10°C gnsa neprogoB paboThl Ha
NOHWXEHHbIX TemMnepartypax.

Mo>xHO Mcnonb3oBaTh NPUOPUTETHYIO OYHKLMIO ropsiyelt BoAbI
perynsatopa TI (4aCTUYHbIN NPUOPUTET AENCTBYET Kak
NpuUopuTET).

OGpaTHbIM KOHTYp => nopaepxkKa Temnepartypbl B
obpaTHOM KOHType C NOMOLbI0 cMecuTens

(TonbKo ANst oTONMTENBHOro KOoHTypa Il)

[atyuk nogaym oTONUTENBHOrO KOHTYPA UCMOMb3yeTCH Kak
OaTyYuK NMHUKU peumpkynsaumm kotna. Cmecutenbs ocyLlecTBnsieT
yrpaBreHne KpyrrinocyTo4HO No 3agaHHOMY 3HavyeHuto [Mun T
npv nogaye] OTONUTENbHOIO KOHTYpa.

YcTtaHoBKa nonoxeHus: Cmecutens ¢ npuesogom OTKPbLIT =>
nopatowmii notok Tl coegmHeH ¢ obpaTHbIM NOTOKOM (=>
nopaepkka TemnepaTtypbl B 06paTHOM KOHTYpe).

Cwmecutens ¢ npusogom 3AKPbLIT => HarpeBa obpaTHOro
noToka He npoucxoauT. [pu OTKPLITOM cMecuTerne LMpKynaums
obecneymBaeTcs 3a cyeT KoTna (Hacoca koTna).
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MowHocTb/cTyneHb (MowHocTb TI Ans kaxaon cTyneHu)

(TOJ'IbKO npun KaCckagHOM COG}J,VIHeHVIVI)

OTobpaxaeTcs HOMep KOTna 1 cTyneHb => Bbibop
nporpamMmmMHo KHoMmkow => BBopa/HacTpolika MOLLHOCTH koTna

----=ctyneHb / TI oTcyTcTBYET
0 = ctyneHb / TI NpucyTCTBYET M OTKINOYEHA

Mpu reHepauun Tenna TI' ¢ 0gUHAKOBON MOLLHOCTbIO
[0oCTaTo4HO pa3brnokupoBaTh TENSOreHepaTop, Hanp.:

Tr1 01 => 01
Tr1 02 => 01
Tr2 01 =>01 nr.a.

(B 3aBNCUMOCTU OT KOJ1n4ecTBa TennoreHepaTopOB)
ABTOMaTM4YECKOE COrfnacoBaHue:

lMocne nepesanycka unu Npy HOBOW KOHWIypaLmmn perynstop
NpPOn3BOAWT MOUCK TEMJOreHepaTopoB Mo cuctemam WuH. B
TeyeHne 3Toro BpemeHu (Mpubin. 1 M1H) eLe Henb3s BHOCUTb
[aHHblE O MOLHOCTY BPyYHYto [MHankaums "CKAH"]. Ecnn
3aperncTpupoBaH TeNoreHepaTop € ykasaHWeM MOLLHOCTU, TO
3Ta MOLLHOCTb aBTOMaTM4eCK/ 3aHOCUTCS B cnncok. Ecnn
3aperncTpupoBaH TennoreHepaTtop 6e3 ykazaHus MOLLHOCTH, TO
0N HEero aBTOMaTUYEeCKU 3aHOCUTCH B CMMCOK MOLLIHOCTb 15
KBT. 3TO 3HayeHue BNOCneacTBUN MOXKHO OTKOPPEKTUPOBaTb
BPYYHY!O.



YacTb 4: YcTaHoBKa U nyck

Myck

O603Ha4YeHune Owana3oH 3aBoackasn Y3
3Ha4YeHUn ycTaHOBKa

DyHkuna MO (1-4) 00 - 34 00,00,01,02

3ag T Mo1 (1-4) 30°C -90°C 30°C

et Md(1-4) 2K - 10K 5K

et M®(1-4) Boikn. | 2K — 10K 2K

OyHKunsa P15 00-05 00

Kog wuHbl OK1 00-15 01

Koa wunHbl OK2 00-15 02

[Datumkm 5K 5K, 1K 5K

PYHKLUNN AONONHUTESNLHLIX pere

MHorogyHKunoHanbHble pene = M® pene BbIMOMHAKT MO
OAHOW OCHOBHOMN QOYHKLUK

M®-1: Cmecutens OK1 OTKP. (PyHkuus Md1 = 00)
M®-2: Cmecutenb OK1 3AKP. (PyHKkuma M2 = 00)
M®-3: Hacoc cbopHuka (PyHkums MP3 = 01)

M®-4: Linpkynaums (spems) (PyHkuns Md4 = 02)

Ecnu gaHHas 6a3oBas dyHkums Md-pene He TpebyeTcs
(kOHMrypaumsa cXxeMbl Ha YpOBHE YCTaHOBKM), A1 KaXaoro 13
cBoOOAHbIX pene BbIbMpaeTca oaHa U3 HUXKEOMNUCaHHbIX
YHKLMIA.

Kaxxgomy u3 pene MY 1-4 (A8-A12) npucBoeHo nNo ogHoMy
OaTyumky V1-4 (F11-F14) (Tonbko ans dyHkummn ot "20"). Ecnun
Ons pene NpMcBOEHHON yHKUMK TpebyeTcst 4OMONMHUTENBHIN
JaTuuK, TO OH nogkntoyaeTca kak gatumk F17 k (Beiog 13).

O6paTuTe BHMMaHMe!

.’ Pa6ota npu 1144: Buibnpaemble dyHkumm M =>

02, 03,12,13,20,21,24,25,33,34

.’ Pa6ota npu 1144: PeumpKynsunoHHbIA HAacoc He
3anyckaeTcsi aBToMaTuyeckv Bo BpeMsi hyHKLUM
3aWwuThl OT NernoHenn.

Ty

Mpun akTMBaumMm M®O-yHKLMM CONTHEYHOTO KOMJEeKTopa
(07, 08, 09, 23, 27, 28, 29) GonbLUe HeMb3s NOAKMIUYNTL
BHELLHWIA perynaTop Konnekropa.

DyHKUMN, KOTOPbIE MOXHO BbIOpaTh Ans pene Mo Y 1-4 Hike
onucbiBatoTcs Ha npumepe perne Mo 1.
PyHkuma MP1 (Bbidop pyHkuun pene Md1)

3ap T M®1 (TemnepaTypa nepekntoveHns Md1)
et M®1 (rucrepesnc pene Md1)

00 = coyHKLMA MD-pene oTcyTCTBYET

01 = LleHTpanbHbIA Hacoc (xepep)

Bkn: npu nosiBneHun notpebHOCTM Tenna

Bblkn: ecnu noTpebHOCTL Tenna oTCcyTCTBYyeT

Ecnu, no kpanHel mepe, B 04HOM NoTpebnsioLeM KOHType
cuctembl TpebyeTcs Harpes, Hacoc BkoYeH. Ecnu Bknioyanack
roperka, To BbinonHseTcsa yHKUus Boibera.

02 = ynpkynauma (Bpems)

MepekntoyeHne pene No Nporpammbl BbIAEPXKKN BPEMEHN A4S
LIMPKYNSALMOHHOTO Hacoca

03 = MNoakaumBatloLmm Hacoc

Bkn: MNpu notpebHOCTM B Npon3BoACTBe Tenna Ans
BHYTpeHHero notpeburens

BbIKI: Be3 noTpebHoCTM B Npon3BoACTBe Tenna ans

BHYTpeHHero notpebutens. MocneayeT BbIGEr HAacoca Mpw
BbIKITIOYEHUMN.

05 = Hacoc Tl

Pene MoxHo ncnonb3oBaTthb A4S yNpaBreHnss HACOCOM KoTna K
TennorexHepaTtopy 1.

(Pene BkntovaeTcst BMecTe 1;pene ropenku+5 mMuH. Boibera)

06 = Hacoc TI2

Pene mMoXHO ucnonb3oBaTh ANs YNPaBeHUs HACOCOM KOTna K
TennoreHepartopy 2.

(Pene BknoyaeTcst BMECTE C pere ropenku+5 MmuH. Bbibera)

07 = nepeknto4arolimin KnanaH Hakonutens 2 (6ydep)
KnanaH nepekntoyaet CC ¢ HakonuTens ropsyen Bogbl Ha
OydepHEI HAaKONUTENb, KOrAa YXKe Henb3si 3apsikaTb
KOMNMeKTop B HakonuTtene ropsiyen Boabl.

08 = nepekntoyaroWmii KnanaH Hakonutens 3 (6accemnH)

!

L B F15 chyHKUMs gomkHa cTosaTb Ha 5.

KnanaH nepekntoyaet CC ¢ 6ydepHoro Hakonutens Ha
HakonuTenb 3 [F15], korga yxe Henb3sa 3apshkaTb KONnekTop B
6ydepHoM HakonuTene.

09 = nepekntoyaroWmi KnanaH Hakonutens 3 (6accemnH)

!

L B F15 chyHKUMs gomkHa cTosaTb Ha 5.

(Tonbko Npun ycTaHoBKax 6e3 CoNHeYHON 3apsaKn HaKonNuTens)
KnanaH nepekntoyaet CC ¢ HakonuTens ropsyen Bogbl Ha
HakonuTenb 3 [F15], korga yxe Henb3sa 3apshkaTb KONNekTop B
HakonuTerne ropsiyein Boabl.

12 = AuCTaHUMOHHO ynpaBnsieMbli BbIXOA4 OTONUTESNIbHOIO
KOHTypa 1

Pene BkntoyaeTcs ynpasnsowmM yCTPONCTBOM OTONUTENBHOMO
KOHTYypa yepes WKnHy (paboTa - CM. PyKOBOACTBO K
ynpasnsitoLemy YCTPONCTBY).

13 = pUCTaHUMOHHO ynpaBnsAieMbIi BbIXOA OTONMUTENLHOIO
KOHTypa 2

Pene BkntoyaeTcs ynpaBnsitoLLMM YCTPONCTBOM OTOMUTENBHOMO
KOHTypa 4Yepes WwuHy (paboTa - CM. pyKoBOACTBO K
yrnpaBnsLLEeMy YCTPONCTBY).

14 = He ucnonb3yercs
15 = He ucnonb3yercs
16 = He ucnonb3yetcs
17 = He ucnonb3yetcs
18 = He ucnonb3yercs
19 = He ucnonb3yercs

20 = YnpaBrneHue peLupkKk. HACOCOM Mo TemMnepaTtype
T-PEUMPK = Temnepatypa ob6paTHOro notoka peLmpk.
Bkn: T-PEUWPK < 3ag T Md1

Boikn: T-PELUWPK > [3ag T M®1 + 'uct Md1]

LimpkynsumMoHHbIN Hacoc BKMoYaeTcs, korga Temnepartypa
obpaTHOro NoToka peuupKynaumMmn nagaeT HUXKe yCTaHOBEHHON
Temnepatypsl (3ag T M®1).

Hacoc BbiknovaeTcs, korga Temnepatypa obpaTtHoOro notoka
CTaHOBUTCS BbllLe YCTaHOBMNEHHOW TemnepaTypbl Ha BENUYNHY
ructepesuca (fmct Md1).

YcTaHoBNeHHas peumpKynsunoHHas nporpamma 1 yctaeka
"Peunpkynauus ¢ ropsidyen Bogon" MMerT JOMUHUPYIOLLYIO
hYHKLMIO => BKIMIOYEHWNE peLmpK. Hacoca NPOUCXOAUT TOMbKO B

TevyeHue paspelleHHbIX nepnoaos pa6OTbI.
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21 = UMmnynbcamu ynpaensieMbi peLupK. Hacoc

Bkn:  npu KOPOTKOM 3aMblKaHUM HA OTHECEHHOM K HEMY
MHOroyHKLIMOHANbHOM AaTuynke

Bblkn: nocne 5 mMuH.

Mpn KOPOTKOM 3aMbIKaHUM Ha BXoAe NOAKIOYEeHNS]
MHOTOOYHKLIMOHANBHOIO AaTymka peLMpPKYNALMOHHBIA HAacoc
BKIOYAETCH HAa 5 MUHYT. BkrtoveHne NnponcxoguT Ha rpaHuue
curHana (Toneko 1 pas).

YcTaHoBMeHHas peLmMpKynaumnoHHas nporpaMma u yctaBka
"Peunpkynauns ¢ ropsyen Bogon” MMetoT JOMUHUPYIOLLYIO
byHKUMIO => BKITHOYEHUE PELIMPK. HAcOCa NMPOUCXOAMUT TOMBKO B
TeyeHne paspeLLeHHbIX NeprMoaoB paboThbl.

22 = TseppotonnusHbin koten (TTK)

(Hanpumep, B coeanHeHuu ¢ 2-ctyneHyatsim TI)

T-M®1 unu 1-4 = TemnepaTtypa koTna TBepAoro Tonnmea

T Hakon H = TemnepaTtypa B eMKOCTHOM Hakonutene B obnactu
nopauu [F1]

Bkn:  T-M®1 > [T nakon H (F1) + T'met M®1 + 5K]

Boikn: T-M®1< [T Hakon H (F1) + T'net M®1]

T pasorpeBa:
Bkn: T-Md1>3ag T M1
Bobikn: T-M®1 < [8ag T M®1 — 5K]

Hacoc BkntoyaeTtcs, ecnv TemnepaTypa koTna Ha TBEpAOoM
TONMMBE NpeBbILIAET TeMNepaTypy B HAKONUTENbHOM €MKOCTY B
obnactu 3arpysku [T Hakon H (F1)] Ha BenuuuHy ructepesuca
[Fner M®1 + 5K]. Hacoc oTkntodaeTcs, korga Temneparypa
nagaet Ha 5K Huxe TeMnepaTypbl BKIIOYEHNS.

OTKNOYEHNE NPOUCXOANT AONOMHUTENBHO Toraa, Koraa
Temnepatypa B TT KOTne nagaeT HUXe 3aJaHHOro npegena
Temneparypsl

[Bag T M®1] Ha BenununHy 5K. Hacoc BkntovaeTcs cHoBa, koraa
Temnepatypa B TTK npeBbiwaeT 3agaHHbIN npegen
Temnepatypsbl [Bag T M®1].

Brnokuposka TI1:

Bkn:  T-M®1 > Tl-3agaHHas Temnepatypa + 5K n Hacoc TT-

koTna = BKI1.
Boikn:  T-M®1 <= Tl-3agaHHas TemnepaTtypa unum Hacoc TT-
kotna = BbIKJI.

23 = KONNeKTOPHbIA Hacoc
(Hacoc pa6oTaeT Torga, Koraa KonnekTop MoXeT
3apsiXaTbCs B OOHOM M3 Hakonutenewn)

.’ Konnektop 1 Hacoca Tonbko Ha M®4 ¢ yyeTom
Ha3HaveHua gatduka n PT 1000

.’ Konnektop 2 Hacoca Tonbko Ha M®3 ¢ yyeTom
HasHayeHus gaTtdmka n PT 1000

.’ Ha M®1 n M®2 ata pyHKUMSA MOXET UCNOnb3oBaTbCs
0N 3apsakyM HakonuTensi ¢ NOMOLLIbIO TeNNoobMeHHMKa
(HeT gaTumnka PT 1000)

T-KOJNJIEKTOPA = TemnepaTypa COfHEYHOro Konnekropa
T-H = TemnepaTypa aKTUBHOro HaKONUTENs B 06nacTu nogayum
nuTaHus
Bkn:  T-KOJJNIEKTOPA >

[T-H + M® TCT]
Boikn: T-KOJIEKTOPA <

[T-H + M® TMCT BbIKI]

Hacoc BkntovaeTcs Toraa, koraa Temnepatypa CONIHEYHOro
KonnekTopa npesbILLaeT TemnepaTypy akTMBHOIO HakonuTens
(cM. nepekniovatoLme KnanaHbl) B 06nact nogaym nuTaHns Ha
ructepesuc BknodeHust (M® M'CT). BbiknioyeHne npoucxoout

Torga, korga TemMnepaTypa onyckaeTcst Huxe Temnepatypbl [T-U
+ Mo TMCT BbIKN].

Mepepn, BbIKMIOYEHMEM MPOBEPSIETCS, MOXKET NN 3apshkaTbCs
BTOPOCTEMNEHHbIN HAKOMMTESb (CM. MEPEKIoYaloLLME KranaHsbl).

Be3onacHOCTb / 3alumTa CUCTEMBI:

Bbikn: T-B > T-M® 3A0

Bkn: T-B <[T-M® 3A[ — 5K]

BbikntoyeHue npoucxoauT Toraa, koraa Temnepatypa akTUBHOMO
HakonuTens B BepxHen obnacTy npesbillaeT 3a4aHHbIN
TemnepatypHbii npegen (T-M® 3A[l). Hacoc BkntovaeTcs
CHOBa, Korga TemnepaTypa B HaKOMUTENbHOW EMKOCTN nNagaeT
Ha 5K.

24 = NoBbiWweHUe TeMnepaTypbl o6paTHoro notoka TI1
T-OBPATH 1 = Temnepatypa B 06paTHOM KOHTYpe LMPKyNsSLun
yCTaHOBKM

[= T-M®1 unn 1-4].

Bkn:  T-OBPATH 1 <3apg T M®1

Beikn: T-OBPATH 1 > [3ag T M®1 + et M®1]

Hacoc nosbliweHns TemMnepaTtypbl 06paTHOro NoToka
BKIOYaeTCs, koraa Temnepatypa obpatHoro notoka nagaet
HWXe ycTaHoBMneHHow Temnepatypbl (3ag T MP1). OH
BbIKIIOYAETCS, Koraa TemnepaTypa o6paTHOro notoka
CTaHOBUTCS BbllLE YCTaHOBMNEHHOW TemMnepaTypbl Ha BENNYUHY
rmctepesuca (Mfct Md1).

25 = MNoBbIWweHUe TeMnepaTypbl o6paTHoro notoka T2
T-OBPATH 2 = temnepatypa 06paTHOro noTtoka LUMpKynsiLum
yCTaHOBKM

Bkn: T-OBPATH 2 < 3apg T M®1

Boeikn: T-OBPATH 2 > [3ag T M®1 + 'uet M®1]

Hacoc nosbliweHns TemMnepaTtypbl 06paTHOro NoToka
BKIOYaeTCs, koraa Temnepatypa obpatHoro notoka nagaet
HWXe ycTaHoBneHHon Temnepatypbl (3ag T MP1). OH
BbIKIIOYAETCS, Koraa TemnepaTypa o6paTHOro notoka
CTaHOBUTCS BbllLE YCTaHOBMNEHHOW TeMMepaTypbl Ha BENNYUHY
rmctepesuca (Mfct MP1).

26 = MNoBbIWweHUe TeMnepaTypbl B 06paTHOM KOHType TI
Yyepe3 HaKoNUTerNbHYI eMKOCTb

Bkn: T wakon H [F1] > T-M®1 + T'uct M®1+ 5K]

Bobikn: T Hakon H < T-M®1+'mct MP1

KnanaH gns nosbileHns TemnepaTypbl B 06paTHOM KOHType
Yepes HWXKHIOK YacTb HAKOMUTENbLHOW eMKocTu byaeT
NOAHUMATBCS, €Cnv TeMnepaTypa B HWXHEN YacTu
HakonuTenbHon emkocTu [T Hakon H] npeBbICUMT TemnepaTypy
06paTHOro KOHTYpa YCTaHOBKU [AaTUMK V1 mnm 1-4] Ha
BenununyHy ructepeauca (MCT-Md1+ 5K). OH cHoBa
OTKITKOYMTCH, Korga Temneparypa B HUXKHEN YacTu
HaKOMUTENbHOW €MKOCTU MPEBLICUT TemMnepaTtypy obpaTHoro
KOHTYpa.

27 = Hacoc 3apsaaku HakonuTena 1
(Hacoc pa6oTaeT, ecnu HakonNUTesNb ropsivYen BoAblI MOXeT
3apsXkaTbCsl OT CONHLA)

.’ TemnepaTypa cpeabl ANS 3apsAKM HakonuTens Bcerga
n3mepsieTcs ¢ NoMoLLbto gatumka Md4 [T-Md4).
UckntodeHue: Mpu pyHkuum [23] Ha MP4 gatuuk,
HasHa4yeHHbIn M®-pene Hacoca 3apagku Hakonutens 1,
ucnonb3yeTcs Ans onpeaeneHns Temnepartypbl cpeabl
ansa 3apsgku Hakonutens [T-HAKOIM].

T HAKOIT [T-M®4] = TeMnepatypa CONTHEYHOrO KOmnekTopa
T-HAKOIM [T-M®1-3] = Temnepatypa TennioobmMeHHuKa

T rop B H [F12] = TemnepaTypa B TEMNOAKKYMynsaTOpe B
obnacTtu nogauyu
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Bkn: T-HAKOIM >
[T-FrB U + M® T'MCT]
Bobikn: T- HAKOIN <
[T-FB U + M® MNCT BbIKN]

Hacoc BkniovaeTcsl, ecnv TemnepaTypa CONIHEYHOro
KonnekTopa npeBbILaeT TeMrnepaTypy B TENNOAKKYMYyNsiTope B
obnactu nogauun nutanus (T MB H) Ha BenuunHy ructepesunca
(M® T'MCT). BhikntoyeHne npomucxoauT Toraa, koraa
Temneparypa onyckaetcs Huxe Temnepatypsbl [T-I'B H + MO
MCT BbIKN].

BesonacHocCTb / 3aLimTa CUCTEMbI:

Bbikn: T-I'B > T-M® 3AL

Bkn: T-IB < [T-M® 3A[ — 5K]

Hacoc BbIkntoyaeTcs, korga TemnepaTypa B
TEnnoakKymynsTope CTaHOBUTCS BbllLE YCTaHOBIIEHHOW
Temnepatypsl (T-M® 3A[]). Hacoc BkntovaeTca cHoBa, Korga
TemnepaTtypa B HakonuMTenbHON eMKOCTM nagaeT Ha 5K.

28 = Hacoc ans 3apsaku HakonuTtens 2

(Hacoc paboTaeT, ecnu OT CONHLIA MOXHO 3apsiXaTb
OychepHbI HakonUTesb, U OT COJHLIA HENb3A 3apsXaTb
HaKonuTesnb ropsiyen BoAbl)

.’ B F15 doyHKUMA gomkHa cTosATb Ha 5.
.’ TemnepaTypa cpefbl AnNs 3apsiaku HakonuTensi Bceraa

n3mepsieTcs ¢ NoMoLLblo gatumka Md4 [T-Md4].
UckntoyeHnue: Mpu pyHkuum [23] Ha MP4 gatuuk,
HasHa4yeHHbIn M®-pene Hacoca 3apagku Hakonutens 2,
ucnonb3yeTcs Ans onpeaeneHns Temnepartypbl cpeabl
ans 3apsgku Hakonutens [T-HAKOIM].

T HAKOIT [T-M®4] = TeMmnepatypa CONTHEYHOrO KOmnekTopa
T-HAKOTIM [T-M®1-3] = Temnepatypa TennoobMeHHMKa
T Hakon H [F1]= TemnepaTypa B €MKOCTHOM HaKOMUTENE B
obnacTtu nogauyn
Bkn: T-HAKOI >

[T-HakonuTensa H + M® TMCT)
Beikn: T-HAKOI <

[T-HakonuTena H + M® TMCT BbIKI]

Hacoc BkniovaeTcs, ecnv TemnepaTypa CONHEYHOro
KonnekTopa npeBsbIlaeT TemnepaTtypy B TENNOAKKyMynaTope B
obnactu nogaum nutaHus (T-HakonuTtensa H) Ha BenuuuHy
ructepesuca (M® NCT). BeikntodeHne nponcxoauT Toraa,
Korga Temneparypa onyckaeTcs Huxe TemnepaTypbl [T-
Hakonutensa H + M® T'MCT BbIKI].

BesonacHOCTb / 3aluMTa CUCTEMBI:
Bbikn: T-HakonuTtens B > T-M® 3A0
Bkn: T-Hakonutensa B < [T-M® 3A[ — 5K]

Hacoc BbIkntoyaeTcs, korga TemnepaTypa B
TEnnoakKymynsTope CTaHOBUTCS BblLLE YCTAHOBIIEHHOW
Temnepatypsl (T-M® 3A[]). Hacoc BkntovaeTca cHoBa, Koraa
Temnepartypa B HakonuMTenbHON eMKOCTM nagaeT Ha 5K.

29 = Hacoc Ans 3apsaaku HakonuTtens 3

(Hacoc paboTaeT, ecnu OT CONTHLIA MOXHO 3apsiXaTb
HakonuTesnb 3, U OT COJIHLA HeNb3A 3apsXaTb OydepHbIn
HaKonuTenb)

!

H TemnepaTypa cpefbl ANs 3apsAaku HakonuTens Bcerga
n3mepsieTcs ¢ NoMoLLlblo aatymka Md4 [T-Md4].
UckntodeHnue: Mpu pyHkumm [23] Ha MP4 patymk,
HasHayeHHbIn M®-pene Hacoca 3apsgku Hakonutens 3,
ucnonb3yeTcs Ans onpeneneHnst TemnepaTtypbl cpeapl
ans 3apsgku Hakonutensa [T-HAKOM].

T HAKOIM [T-M®4] = TemnepaTypa COTHEYHOro KonnekTopa
T-HAKOTI [T-M®1-3] = TemnepaTypa TennoobMeHHuKa
T akkym 3 [F15]= Temnepatypa HakonuTensa 3 B obnactu
nogayv nuTaHus
Bkn:  T-HAKOIT >

[T akkym 3 + M® TNCT]
Beikn: T-HAKOI <

[T akkym 3 + M® TMCT BbIKN]

Hacoc BkntovaeTcs, ecnu Temnepatypa COfTHEYHOTO
KOnnekTopa npesbILaeT TeMnepaTypy B TENNOaKKyMynsTope B
obnactu nogaum nutanus (T akkym 3) Ha BeNUYMHY
ructepesuca (M® MCT). BeiknodyeHne nponcxoaut Toraa,
Korga Temneparypa onyckaeTcs Huke Temnepatypsl [T akkym 3
+ Mo T'MCT BbIKN].

BesonacHoCTb / 3alimTa CUCTEMBI:
Bbikn: T-Hakonutens 3 > T-M® 3A
Bkn: T-Hakonutens 3 < [T-M® 3A[ — 5K]

Hacoc BbiknovaeTcs, korga TemnepaTtypa B
TENnnoakKyMmynsTope CTaHOBUTCS BbllUe YyCTaHOBIEHHON
Temnepatypsl (T-M® 3A[]). Hacoc BkntovaeTcs cHoBa, Koraa
Temneparypa B HakonuTenbHON eMKOCTU nagjaeT Ha 5K.

30 = neperpy3o4HbIiit Hacoc HakonuTtens B Il

!

L B F15 chyHKUMs gomkHa CToATb Ha 4.

Pene nepekntovaeTcs Torga, korga temnepartypa HakonuTens
ropsidert Boabl npeBbIcUT TemnepaTypy F15 Ha BennuuHy
rmctepesuca (M® MCT). BeiknodyeHne nponcxoauT Toraa,
Koraa TemnepaTypa onyckaeTcs Huxke Temnepatypbl [F15 + M®
MCT BbIKH].

31 = neperpy3o4HbIit Hacoc 6ycepHoro HakonuTtens |l

!

L B F15 cbyHKUMs gomkHa CToSATb Ha 4.

Pene nepekniovaeTcs Torga, korga temnepartypa 6ydepHoro
HakonuTens npesbicMT Temnepatypy F15 Ha BennunHy
ructepesuca (M® MCT). BeikntoyeHne nponcxoauT Toraa,
Koraa TemnepaTypa onyckaeTcs Huke Temnepatypbl [F15 + M®
'CT BbIKI].

32 = npAMou oTONUTENbHbLIN KOHTYP

OTonUTEnbHLIN KOHTYP C (PMKCUPOBAHHON TemMnepaTypon
npsimon nogaun => T-M® 3ag

Mpu 3ambikaHun B cooTBeTCTBYIOWEeM M®-aaTunke

(3a cyeT KOMHaTHOrO TepMocTaTa/Tanmepa)

=> Hacoc otonutenbHoro koHTypa BKJ1

=> YkasaHve 3afaHHOWN TemnepaTypbl npsamon nogaun B T
Mocne ycTpaHeHns 3amblkaHWs B 4AaTUMKe Ha HAcoc
BO3JeNCcTBYyeT Bpemsi paboTbl MO MHEPLMU.

33 = cbyHKUMA TepMocTaTa

Bkn: T-M® > T-M® 3A0

Boeikn: T-M® < [T-M® 3A[ - 5K]

34 = 06BOOHOM KNanaH B peXXume oxnaxaeHus

Pene cpabatbiBaeT B pexume oxnaxaeHust

=> OTtaeneHue ycnosHoro TIT OT oxnaxaatoLlero KoHTypa.
=> 3a cyeT 3TOro BO3MOXHa NoAroToBka ropsiven Bodbl BO
BpPEMS pexnma oxnaxageHus (Temnepartypa npsiMoi nogayv
ansa perynuposku ['B onpegensetca M®-gatunkom)



Myck

YacTb 4: YcTaHoBKa U nyck

®dyHkuma F15 (dbyHkumua gaTtumka gna F15)

00 = gaTuyuk onpeaeneHus TemnepaTtypbl noMelleHnin ana OTton
KOHTYp 2 Ecnu B 3TON No3vuumn 06HapyXUTca Apyrov 4aT4nk Ha
umnynscHoM Bxoge [IMP = F17], To npoaHanuaunpyoTcs
panHble FBR B F15 1 F17. Ecnu F17 3aHumaeTca apyron
dyHKumen, To B F15 npoaHanuaupytotca AaHHble RFB.

01 = 0-10V Bxopg Ans ykasaHus BHeLU. 3aAaHHON Temneparypsbl
konnekrtopa. KacatenbHo aHanusa cm. MNapameTpsl [KpuBas
SPQG] Ha ypoBHe Cneumnanuct/YcTaHoBKa.

02 = paTuuk cBeTa => (PyHKUUU HET

03 = 0..10V Bxopg onsa ykasaHusi BHELUH. CTENEHN MOAYNALMUN.
KacaTtenbHo aHanusa cm. MNMapameTpsbl [kpuBas SPG] Ha ypoBHe
Cneumnanuct/YctaHoBka.

04 = BTopow gatyuk ansa pyHkunm Me

05 = HakonuTenb 3 (Hanp., 6accenH)

Appec wuHblI BUS (HomMep oTonuTenbHOro KOHTypa):
OTonuTenbHBIM KOHTYpam NpMcBanBaloTCs HOMepa, HaunHas ¢
"01". Homepa oTonuTenbHbIX KOHTYPOB HE MOTYT MOBTOPSATCA.
"00" ncnonb3yeTcs TOMbKO ANs BHOBb YCTaHaBNMBaeMbIX
perynsatopoB (cM. 54 cTp.).

OaTtyuku

BbiGop ncnonb3yembix CEHCOpPOB/AaTynKoB

Oatumkm 5K (5 kOm - gatunkn NTC)
Oartumkm 1K (1 kOm - gatunku PTC)
Heobxoaum Ne koaa



YacTtb 5: MNpunoxeHne

MHankaumsa owmnbok

NHOuKkauuss owubokK
|_|pl/l BO3HUKHOBEHUU COOHA B OTONUTENBHON cUCTEME Ha

Owmnbka | Onwucanve owmnbkm

OLwnbkm cBa3mn

E 90 Agp. 0 n 1 Ha wuHe. Homepa ID 0 1 1 He moryT
MCNonb30BaTbCA OAHOBPEMEHHO

E 91 Kopg ono3HaHus LWyHbl NPUCBOEH. YCTaHOBMNEHHbIN KOA,
OMO3HAHWS LUMHbI Y>KEe UCMONb3yeTCs APYrM
YCTPONCTBOM.

E 200 Owwnbka cBasm Tl

E 201 Owwnbka cBsAsmn T2

E 202 Owwnbka cesaAsmn TI'3

E 203 Owwnbka cesaAsmn T4

E 204 Owwnbka caAsm TI'5

E 205 Owwnbka cBsAsmn TI6

E 206 Owwnbka cesaAsmn TI'7

E 207 Owwnbka csAsmn TI'8

BHyTpeHHMe HencnpaBHOCTU

E 81 Owwubka namstn EEPROM. HeBepHoe 3HaueHue
3aMeHeHO CTaHAapTHbIM
/A TpoBepbTe 3afaHHbIe NapameTpbi!

Owwubka gaTymnka (nonomka/aamblkaHue)

E 69 F5: Oatunk npsmoro notoka OK2

E 70 F11: Oatunk npsamoro notoka OK1, gaTunk MHOroqyHKL,.
1

E 71 F1: HwkHWIA gaTymk Hakonutens

E72 F3: BepxHun gatyvk HakonuTens

E 75 F9: [aTtunk HapyxHOW TemnepaTypbl

E 76 F6: [JaTynk Temn. eMKOCTHOrO BOgOHarpeB

E 78 F8: JaTunk koTna / gatynk cbopHuka (kackaz)

E 80 Oatunk gna nomewenunsa OK1, F2: CpegHuii gatyumk
HakonuTens

E83 LOatuuk ansa nomeuweHns OK2,
F15: Jatumk 6acceliHa (Tennoakkymynatop 3)

E 135 F12: HwkHuiA gaTumnk Tennoakkymynsitopa B,
MHOFOYHKLMNOH. 2

E 136 F13 (PT1000): Qatuuk TT" 2, konnektopa
2,MHOrOOYHKLMOH. 3

E 137 F14 (PT1000): QaTtuynk konnektopa 1,

MHOrOYHKUMOH. 4

avcnnee perynsatopa nosiBNsieTcsl COOTBETCTBYHOLLNIA STOMY
cboto Homep ownbku. 3HaveHne Homepa ownbku Hangete B
npvBegeHHon Tabnuue.

Mocne ycTpaHeHUsi NpUYMHBI HEMCNPaBHOCTU PErynsaTop
AormkeH bbITb nepesarpyxeH => CBPOC.

CBEPOC : CooTBeTCTBYET BbIKIHOYEHMIO perynsaTtopa. MNocne
3TOro perynsitop paboTaeT Aarnblue ¢ yCTaHOBNEHHbIMU
3HAYEHUSMU.

CEPOC napameTpoB perynupoBKH :

Mepesanuck 3HaYeHNs napameTpoB PEryrnmpoBKU Ha
CcTaHOapTHbIEe 3HAYEHWSI MOXET NPON3BOAUTLCS Ha YPOBHE
"CepBuc", B kaxaoM criy4ae OTAENbHO Ans napaMeTpos,
3afaHHbIX Ha ypoBHsiX "lMNonb3oBaTtens" nnu "TexHuk" n B
"Mporpamme BpemeHu".

YcmpaHeHue HeucripagHocmelu

O6Lwme ykaszaHus

Ecnun Bawa cuctema pa60TaeT co cbosimu, cHavana nposepbTe
coeHeHna perynartopa u ero KOMnoHeHTOB.

DaTtumku:

Bce patumkm moryT GbiTh NpoBepeHbl Ha ypoBHe «O6Lee/
Cepsuc/TecT gatumkoB». Bce aatumnkum, KOTopble NOAKMIOYEHbI,
[OOIMKHbI NOSIBUTLCS HA 3TOM YPOBHE C U3MEPEHHbBIMU
BEMMYMHAMM, COOTBETCTBYIOLLUMN AENCTBUTENBHOCTY.

NcnonHuTtenbHble MexaHM3Mbl (CMecuUTenu,
HacoCbI=>TONbKO C HOMEPOM Kopaa):

Bce npuBoabl MoryT 6bITb NpoBepeHbl Ha ypoBHe «ObLuee/
Cepsuc/TecT penex». Bce pene moryt 6biTb MHANBUAYANbLHO
nepeknioYeHbl, UCNoMb3yst 3TOT YpoBEHb. ITO AaeT
BO3MOXHOCTb J1€rKO NMPOBEPUTL NPaBUNBLHOCTL NOAKMIOYEHUS]
OTAelNbHbIX KOMNOHEHTOB (HanpuMmep, HanpaBneHne BpaLleHus
Asurartensi cMecuTens).

BUS nogknio4yeHue:

B ycTponcTBax ynpaBneHvs ¢ NoaKmtYeHnem Ha:
CMecuTeNbHbIE KnanaHa => B CTaHJapTHbIX NoKa3aHUsiX
NnokasblBaeTCsi CUMBO KOMMYHUKaLMK ("‘@" unm "%") unm nog "
Cepsuc / Bsanmogencte c MM 1"

Perynatop TI => nokasblBaeTcsl HapyxHas Temneparypa u
Temneparypa kotna (cM. "ducnnewn/yctaHoska")

B perynsartope kotna ¢ nogknoYeHnem Ha:

npubop obcnyxmnsaHns => nokaselBaeTcsa hakTnyeckas u He
nokasblBaeTCsl YCTaHOBIMEHHasi TemnepaTypa nomeLleHuns "----"
(cm. "Ouncnnen/OTonuTenbHbIA KOHTYP")

B gononHutenbHbIX perynaropax cMecutenei ¢ npuBoaom ¢
NOOKMIOYEHNEM Ha:

Perynatop koTna => nokasblBaeTcs HapyHasi TemnepaTypa u
Temneparypa kotna (cM. "ducnnewn/yctaHoska")

npubop obcnyxmnsaHns => nokaselBaeTcs dhakTnyeckas u He
nokasblBaeTCsi YCTaHOBIMEHHasi TemnepaTypa nomeLleHuns "----"
(cm. "Ouncnnen/OTonnTenbHbIA KOHTYP")

B cnyyae npo6nem cBsisau npu6opoB no Bus-inHe

[MpoBepuTb COeaUHUTENBHbIE kabenu: Bus-winHa n kabenu
OaTYNKOB JOIMKHbI ObITb NpoNoXeHbl OTAEeNIbHO, Ha
MakcnMmManbHOM yaaneHum ot kabenen nutaHus! MpoBepsieTcs,
He nepenyTtaHa N NoNApHOCTb.

MpoBepseTca HanpsXkeHne NUTaHWs WnHbL: Mexay "+" n "-"
BblBOAAMYW pa3zbeMa LUNHbI HanpsXXeHne AOMKHO ObiTb He
MeHbLue, yem 8V DC (pasbem IX, BeiBogbl 18+19). Ecnn
n3MepsaemMoe HanpsHKeHEe 3aHKEHO, HaAo NOAKMYUTL
AONOMHUTENBHOE BHELLHEE NUTaHWe.

Hacochbl He BbiknovaloTcs

I'IposepMTb noakn4yeHmne Hacoca => BuA NOOKMNOYEHUSA Ha
YpOBHE TeXHUKa B OTONUTENIbHOM KOHTYype
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YcTpaHeHue HencnpaBHOCTEN YacTb 5: Mpunoxexne

Hacochbl He BknovarTcs

HPOBepHeTCH yCTaHOBJ‘IeHHbIVI pexum oTonNeHnsa => OOIMKHO
ObITb YCTAHOBIIEHO 9 (TecTupyeTcs, BKIOYMB :‘)
HPOBepHeTCH yCTaHOBKa BpeMEeHU N NporpamMmbl OTOMMEeHnsa =>
MHTEepBarsbl OTONJIEHNA

I'Iposepvm; BMA NnepeknvyeHnd Hacoca:

CTtaHOapTHbIM BapuaHT => HapyxHas Temneparypa >
3aflaHHas Temnepartypa nomeLeHnsa?

"paHuLpbl OTONNEHUS => HapyxHas Temneparypa >
OENCTBYIOLLMX rPaHNL, OTOMNSEHNS?

OT Temnepatypbl NOMELLEHNS 3aBUCMMOE OTOMNeHne =>
Temnepartypa NoMeLLeHUsi > yCTaHOBMEHHas
Temnepatypa + 1K

Fopenka BbIKNMo4aeTcsi He BOBpeMsi

MpoBepsieTcs MUHMMarnbHas TemMnepaTypa KoTna 1 crnocob
orpaHu4yeHusl MMHUMarbHOW TeMnepaTypbl => 3alimTa oT
KOppo3un KoTna

Fopenka He BKo4YaeTcA

lMpoBepbTe 3agaHHylo TemnepaTtypy KoTna => 3agaHHasi
Temneparypa KoTfa JoJKHa npeBbllaTb TemMnepaTtypy KkoTna.
MpoBepsieTcs YyCTAHOBMEHHbINA PEXUM OTOMMNEHNS => [OMKHO
6biTb ycTaHoBneHo @ (TecTupyeTcs, BKIIOUMB )

Mpy HanuumMm conHeyvHoro konnekTopa: MNpoBepnTe GNOKMPOBKY
ropenku (BoB)
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TexHU4YeckKkune gaHHble

TexHuU4Yeckue OaHHbIe

HanpseHnne nutaHusa cornacHo IEC 38

230 B nepem.Toka + 10%

MoTpebnsiemas MOLLHOCTb

Makcumym 8 BT

Harpyska KOHTaKkToB perne

250 B nepem.Toka 2 (2) A

Harpy3ska koHTakToB Triac (A12)

250 B nepem.toka 1 (1) A

MakcumanbHbI TOK Ha knemme L1' 6,3A

CteneHb 3awmTtbl cornacHo EN 60529 IP 40

Knacc 6e3onacHocTtu Il kK EN 60730 11, TONHOCTLIO N30NMPOBaAHO
Peseps aHepruv ans yacos > 10y

[onyctnmas TemnepaTtypa oKpyxatoLemn Ot0p050°C

cpenbl Npu paboTe

[JonycTumas TemnepaTypa okpyxatoLeit
cpefbl Npu XpaHeHUn

O1-20p0060 °C

ConpoTuBrieHne gatymka
MorpeLuHocTb, Q
MorpeluHoCTL TEMNEpaTypbl

MorpeluHocTb, Q
MorpeluHoCTL TEMNEpaTypbl

NTC 5 kQ (AF,KF,SPF,VF)
+/-1% npu 25°C
+/- 0,2K npun 25°C

PTC 1010Q (AFS,KFS,SPFS,VFAS)
+/-1% npu 25°C
+/- 1,3K npn 25°C

OaTtunk PT1000 ¢ 1 kQ
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Ha HencnpaBsHOCTU, CBA3aHHbIE C HEMPaBUITbHbIM yrpaBieHnem

NI MOHTaXOoM, rapaHTua He pacnpocTpaHAaeTCcA.



