Cucrema ynpasJienusi Harpesarteasimu UniHeat

B cucremax aBromaTH3anuu GU3NYECKUX M3MEPEHUI HA HUCCIIEI0BATENbCKUX
YCTaHOBKAX 4acTO BO3HUKAIOT 33/1a4M, CBA3aHHbIE C HATPEBOM (PU3NYECKHX 0OBEKTOB
1o 3aJlaHHOMY TpaduKy WIM MOAJEpKaHUEM 3aJaHHOW TeMIepaTypbl Pa3iIHYHBIX
00BEKTOB. 3/1€Ch OIMKCHIBACTCS CUCTEMA PETyJIUPOBAaHUS TEMIIEpaTyphl, YCHEIIHO
NpUMEHsieMas B psiJie aBBTOMAaTU3UPOBAHHBIX CUCTEM:

e BotneneHusx 4, 5, 19 BHUMDO r.Capos
e B JIAIL JIAP OUAU r./Jy6Ha
e B npoekte PHOS, CERN, IlIBelinapus

Kaxk npasuio:

v" HarpeB 00BHEKTOB TPOM3BOAUTCS TPH TIOMOIIM 3JIEKTPUUECKUX HarpeBaTesei
(Tarxoke MMEHYEMBIX JUIsl KPaTKOCTH medaMM) ¢ MoIHocThio oT 100 o 2500
BT, nutaembIx ot cetu nepemeHHoro Toka (~220B).

v Temreparypa HarpeBacMoro OOBEKTa M HArpeBaTelss KOHTPOJIUPYETCS IpH
MOMOIIM PE3UCTUBHOTO JaTYyMKa UM TEPMOIAPHI, MOAKIIOUEHHON K OJHOMY
13 U3MEPUTENIbHBIX KAHAJIOB.

v YnpaiieHHe HarpeBaresieM MPOU3BOIAUTCS C MOMOIIBIO TBEPIOTEIBHOIO Peie
WIM C IIOMOIIBIO CIIEUAIBHO Pa3pabOTaHHOrO AJIs ATUX LEJIed THPUCTOPHOTO
perynaropa MOIIHOCTH. TBepAOTENbHbIE pesie padoTalOT B KIIFOYEBOM PEKUME
1 OCYILIECTBIISIOT NMEPEKIIIOUEHHUE IIETIH TP HYJIEBOM TOKE, YTO 00eCIeUnBaeT
Bbicokoe KIIJ[ 1 HU3Kui ypoBEHb SIEKTPUUECKUX MTOMEX.

v Ha citygaii mpo6ost TBEpAOTEIBHOTO peiie MpeyCMaTpUBaeTCs 1y0IMpoBaHme
yIpaBJCHUs] C MOMOUIbIO OJOKUPYIOLIETO 3JEKTPOMArHUTHOTO KOHTAKTHOTO
pene, TOCIEIOBaTEeNIbHO BKIIOUEHHOTO B Lenb Harpy3kd. OOBIYHO 3TO
HOPMaJbHO-Pa30MKHYTOE peJie, KOTOpoe B paboyeM peXHME IOCTOSHHO
BKJIIOYEHO, YTOOBI MUHUMH3HPOBATH U3HOC KOHTAKTOB, OJHAKO IO CUTHAILY
OJIOKUPOBKH WJIM B Clyyae MOTEPH YIpaBieHUs (II0 CTOPOKEBOMY TaliMepy)
NPUHYIUTETBHO OTKIIOYaeT HarpeB. JTo olecrmeynBaeT 0e30MacHOCTb
CUCTEMBI B cllyyae mpoOosi TBEPAOTEILHOTO pesie Uil c00sl KOMITbIOTepa.

v' B rasoBbIX CHCTEMaxX KaHaJ HarpeBaTelisi MOKET OBITh TAKKE CBS3aH C
TAaTYMKOM JaBJICHUS, €CIU JIaBJieHHME 3aBUCUT OT HarpeBa mneuu. JlaTymk
JIaBJICHUS y4aCTBYET B BbIPAOOTKE CUTHaIA OJIOKUPOBKHU.

v' Perucrpanus © yhOpaBjJe€HHE JeJaeTcs [PH IOMOIINM  MPOMBIIIIEHHBIX
moayneit cepuu 7000 wim, pexe, MPU TOMOIIA MPOMBIILIEHHBIX
n3MepuTenbHbIX Kapt (Hanpumep, PCL-818, DIO-144).

v' ABTOMaTH3MPOBAHHBIE CHCTEMbI PabOTAIOT MO YIPABICHHEM IMPUKIIATHBIX
nporpamm, pa3paboTaHHbIX B UHCTpyMeHTaIbHOM mmakeTe CRW-DAQ.

B kadectBe meTonma IS PETYIMPOBAHMS MOIIHOCTH TE€Yeld BBIOpAH METON
IIHMPOTHO-UMITYJIbCHOM MOAYJSINUH C NEepuoaoM 2...5 cekyHa. B atom mertone
peryaupoBaHUsl HarpeBaTelb padoTaeT B KIIOYEBOM PEXKHUME U YIPABISIETCS
JIOTHYECKUM CHUTHAJIOM ‘‘BKITFOUUTH/BBIKIIOUUATE”, KOTOPBIA MpEICTaBiIsieT u3 cebs
MEaHJIp C TIOCTOSTHHBIM TIEPHOJIOM U TIEPEMEHHOU CKBaXHOCTHIO. [10 CKBaKHOCTBIO
3/1eCh TIOHMMAETCsl OTHOIICHHE (B MPOLIEHTAaX) JUTUTEILHOCTH COCTOSIHUS “‘BKITIOYECH
K JUTUTENBHOCTU Tieprona Moayisiiuu (Pucynox 1). pyrumu ciioBamM#, CKBaKHOCTD
ONpeNesieT CPEIHIOI0 MOIIHOCTh (YCPEIHEHHOI0 3a MEPHOJ]) MO OTHOILIEHUIO K
MaKCUMaJIbHOW (ITOCTOSTHHO BKJIFOUEHHBIM HarpeBaTeb).
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Pucynok 1

JlonycTuMOCTh BBIOPAaHHOTO METOJAa PEryJIMpOBaHUS CBSI3aHA C TEM, 4YTO
O00BEKTHI C YKa3aHHBIMU MOIITHOCTSIMH JIOCTaTOYHO MAaCCUBHBI M MO3TOMY 00JaJaroT
00Jb11101 MHEepLUEH. XapakTepHOe BpeMsl peakLi IPU HarpeBe COCTaBIISAET JJIs ATUX
00BEKTOB MUHYTBI WJIM Yachl, YTO Ha 1-2 mopsika MpeBbIIIAECT MEPUOJT MOIYIISALUH.
[TorTomy Bce kosiebaHusi TeMIlepaTyphbl, CBsI3aHHBIE C MeaHIpPOM, 3S()PEeKTHBHO
UHTETPUPYIOTCS M Ha HaOMI0JaeMoil TeMmepaType OO0beKTa MPaKTUYECKH He
HpOosIBISIOTCA. B cilyyae MamoMHEPIMOHHBIX HarpeBaeMbIX OOBEKTOB, KOTAa MEPUOT
MeaHJpa COIOCTaBUM C BPEMEHEM pEaKLUU HarpeBaeMoro O0bEeKTa, 3TOT METOJ
CTAaHOBUTCS HEIOINYCTUMBIM M3-32 TOTO, YTO MeaHAp OyAeT MpOsSBIATHCA B BHJIE
KoJIeOaHull TeMnepaTypbl 00bEKTa.

pyroe ycioBue NPUMEHUMOCTH JaHHOW CHUCTEMbl — JOMYCTUMOCTb
KPaTKOBPEMEHHOM (HECKOJIBKO CEKyHJ) II0Jaud Ha HarpeBaTENIbHBIA AJIEMEHT
(mampumep, cnupaiip) nojgHoM wmouHOcTH (~220 B). Ortor dakt HEoOXoaumo
YUUTBIBATh [IPU CO3/1aHUU HArPEBATEIbHBIX JJIEMEHTOB.

Cucrema yrnpaBiieHHs HarpeBOM UMEET TaKue MPEUMYILECTBa:

v' Manoe mnorpebiaenne 1o MomHocTd u Bhicokui KIIJ[ perymstopa

MOIIIHOCTH. DTO CBS3aHO C TEM, YTO YIPABJSAIOLIAS JIEKTPOHHUKA paboTaer
B KJIIOUEBOM PEXUME.

v' HeGonbmioe ymcno Kabened. [l ympaBieHus HarpeBaTelsiMU IIpH
IPUMEHEHUN W3MEPUTENbHbIX Moayield cepuun 7000 g cBa3u ©
YIPaBIISIOUMM KOMITbIOTEpOM Tpebyercs 2-x mpoBoaHast auHus RS485, a
BCE OCTaJbHbIE KaOesibHbIe paOOThl UMEIOT JIOKAIBHBIA XapakTep (BOJIM3U
pa3MeIIeHus HarpeBarTenei).

v BO3MOKHOCTh ~ JUCTAHIIAOHHOTO  YIPABICHHS  OONBIIMM  YHCIOM

HarpeBareleu.

v B0O3MOXXHOCTB KpPYIJIOCYTOYHOI'O MOAJEPIKAHUS TEMIIEPATYPBI
IPOU3BOJIBHO JJINTEIBHOE BpeMsl, HE TpeOysl MOCTOSHHOTO MPUCYTCTBUS
IIEpCOHAA.

Bo3moxHOCTE 3a71aHKs TPOU3BOJIBHOTO Tpaduka HarpeBa neven.
[lonnepxanue teMieparypbl ¢ TOYHOCTBIO OKOJIO | rpagyca B IIMPOKOM
UHTEpBaJIe TEMIIEPATyp.

v CpaBHHUTEIbHO  HEBBICOKas CTOMMOCTH B  pacyere Ha  KaHal
perynupoBaHus. OTO CBSI3aHO C T€M, 4YTO JJis YIPABICHUS MOKHO
UCIIOJIb30BaTh JICIIEBbIe IU(POBBIC KaHAJbl, HAapUMep, Ha OXuUH 16-
paspsAnHbIi  M(PPOBOM MOIYJIH MOXHO TOAKIIOYUTE & win 16
HarpeBaresneld (B 3aBUCHUMOCTH OT TOIO, HCHOJB3YeTCSl JM pereiHas
0JIOKMpOBKa /7151 00ecrieueHus: 0TKa30yCTOWYUBOCTU CUCTEMBI).
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v’ Peryssrop MOLIHOCTH HE CO3/IaeT IMOMEX IO CETH, TaK KakK MePeKTI0UeHIE
TBEPAOTENILHOTO peJie UJIET Npu HyjleBoM Toke cetu 50 I'm.

v’ TlpuMeHeHHe MPOrpaMMHBIX OJIOKMPOBOK B COUETAHHU C MOJYJISIMH CEPHU
7000 co BCTPOEHHBIM CTOPOKEBHIM TaMEpPOM TIO3BOJIIOT CO3/1aBATh
BBICOKOHAIE)KHBIE CHUCTEMBI PETYIUPOBAHUS JUISI ONACHBIX YCTAaHOBOK.

Ocoboe BHUMaHUE CIEIYeT YyJIEIUTh HAAEKHOCTH W aBapHUHOU
3alUIIEHHOCTH HarpeBaTelbHBIX CHUCTEM, IMpeIHAa3HAYeHHBIX ISl OMACHBIX PadoT.
OTH CHUCTEMBI HA B KOEM CJIy4ae HE JIOJDKHBI JIOIYCKaTh MeperpeB 0OBEKTOB BHIIIE
KPUTHUECKOTO YPOBHS, a B psjie CIy4yaeB Takke OJIOKUPOBATh HarpeBareib I10
MIPEBBIIICHUIO JaBJICHUS, YPOBHS pajUallviu U T.1I.

BricokoHaexHbIE CUCTEMBI JOJDKHBI CO37aBaThCcsl Ha Moy isax 7000 cepuu u
COJIEpIKaTh peleitHy o 0JI0KHPOBKY. [IpeycMOTpeHBI ClIeyIOIINe CTETICHH 3aIlUThI:

v' CucreMa 3aimuineHa oT c0os WM “3aBUCAaHHUsS’ KOMIILIOTEpPA, TaK Kak
monynu 7000 cepuMm HMMEIOT CTOpPOKEBOM TaiiMep, KOTOPBIM IIpU
NpeKpalleHu TMOCTYIUIGHUS KOMaHJA OT KOMIIBIOTEpa aBTOMATHUYECKU
BBIKJIFOYAET HArpEBaTEIb U BKIIIOUAET PEIEHHYI0 OJIOKUPOBKY.

v/ Cucrema 3alMIieHa OT Pa3pbiBa CBS3M KOMIIBIOTEPA W M3MEPHUTENBHBIX
MOJYJEH MpOrpaMMHO (CO CTOPOHBI KOMIBIOTEpA) U ammapaTtHo (3a CUeT
CTOpOKEBOTO Taiimepa B Moayisx cepuu 7000).

v/ Cucrema 3allydIIeHa OT MPo0Oos TBEPAOTEIBHBIX PEJe 3a CYET HaJIMYUsL
TyOIUPYIOIIEH pereitHOM OJOKUPOBKH.

v' TlpenycMoTpeHa GIOKHPOBKA MO TPEBBIIIEHHIO TEMIIEPATYPHI, JIABJICHUS U
0 CTOPOXY (KOTOpBIA cpabaThiBaeT MpHU MPEKPAIIeHUU MOCTYIIICHUS
JaHHBIX OT M3MEpUTEIbHBIX Moayiel). Bo3moxna u Ooisiee cliokHas
OJIOKMPOBKA BHEIIHUM CUTHAJIOM (HampuMep, Mo JaTYuKaM paraiun).

Takum oOpa3oM, cuctema MOXeT (IpU COOJMIOJEHUM psAa YCIOBHUI)
9KCITyaTUPOBAaThCS B YCTAaHOBKAX, TPEOYIOMIMX TOBBIIMIEHHOW HAJAEKHOCTU H
ABAPHITHOM 3aILUTBHI.

HarpeBarenbHble cucTteMbl pa0OTalOT TOJ  YIOPaBICHHEM IPOrPaMM,
BeinosiHeHHBIX B makere CRW-DAQ. 3nece ommcansl MHTEp(EHCHBIE 3IIEMEHTHI,
yepe3 KOTOpbIE MOJIB30BaTENb YIPABIIsET HAarpeBaTESIMH M HACTPOUKON OIOKHPOBOK.
JInst 9Toit nenu cymectByet aBe MEeMocxeMsl: “KOHTPOJIb ” u “HACTPOMKA .

KOHTPOJIb HATPEBATEJIEMA UNIHEAT

OTa MHEMOCXeMa COACPXKHUT OCHOBHOM uHTepdelc A  yhnpaBieHHS
HarpeBaTelsIMi ycTaHOBKU. Haznauenue mHemocxembl (PucyHok 2) — Bu3yasibHOE
NPEJCTaBICHUE COCTOSIHUS HarpeBaTelled M MX OCHOBHBIX IapaMeTpoB, a TaKkKe
JOCTYM K QYHKIUSAM:

e BxitoyeHMsI/BBIKIIIOUEHHUS HATPEBA,

e 3amanus TpeOyemMoi TeMnepaTyphl CTa0MIN3AINH,

e 3aiaHusg HOMEpa TepMOIMAphl, [0 KOTOPO KOHTPOIUPYETCS TEMIIepaTypa,

e Briosa muemocxembl “HACTPOMKA ” JUIL  IETallbHOW HACTPOMKH

napaMeTpoB CTAOMIN3ALNN U OTOKUPOBKH.
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Pucynoxk 2

MuemocxemMa Jaer BO3MOXHOCTb ymopaBienus 8, 16, 24 wumm 32

HarpeBareslsiMU (B 3aBUCUMOCTH OT KoH¢urypanuu). Ha nanHHOM pHCyHKe ais
npuMepa u300pakeHa MHEMOCXeMa TIaHeJIM yIpaBiieHus Ha 8 HarpeBareseit. Kaxprii
HarpeBarellb UMEeT WHAMBHUIYalbHbIE napaMeTpsl. Jlanee OyaeT roBOPUTHCS MPOCTO
0 HarpeBareJe (WM MeYH), OIyCKas MOsSICHeHUE "¢ JaHHBIM HOMEpoM".

I[.TISI BRJIIYCHUSA HArpeBaTe/is Ha/10 BBIIMMOJHUTD CJICAYIOIIUE JedcTBHUA:

3amate TpeOyemyro TemmepaTypy craOwim3anuu HarpeBarenss B mone T>.
Cucrema OyIeT CTPEMUTBCS yIEpKaTh TEMIIEPATYpy OKOJIO TeMIIepaTyphbl
crabmim3anuu (C HeOOIbITMMH KOJICOAHUSMH ).

[TpoBepuTh ¥ MPU HEOOXOAUMOCTH M3MEHHTH HOMEP TEPMOTAPhI, UCIOIb3YeMOM
JUISE KOHTPOJISL TeMIepaTypsl HarpeBatelss B moine Ty, Tekymias Temmeparypa
KOHTPOJILHOTO JIaTYMKa HarpeBaTels 0ToOpaxaetcs B moie T<.

[IpoBepuTh MapamMeTpsl CKBAKHOCTH M OJOKUPOBKH HA)KaTUEM Ha KHOIKY BBI30Ba

HACTPOWKHU HarpeBaTesei “, [on] W HEAT-1 ”. IlonpoOHEe cMOTpHU TeMy
“HACTPOUKA ”
Ha’xaTh KHOIIKY BKIIFOUEHHUSI HarpeBaTes Knonka "yrammaercs"

IIpu paGore HarpeBaTeJisi AeHCTBYIOT TAKHE COIJIALLICHHUSA:
KpacHpiil 11BeT rOBOPUT O BKJIIOUYEHUM HArpeBa IpU TEMIIEPATYPE HUKE

TEeMITepaTyphl CTaOMIN3AIIN
[Ipu mpeBbIlICHUH TEeMIIEpaTypbl CTaOWIM3AlMM KPacHBIA I1IBET TacHET W

HarpeB BBIKJIIOYAETCs
B HOpManbHOM COCTOSIHMM MHIMKATOp HarpeBa To FacHET, TO 3aropaercs, Tak
KaK TeKyllasi TeMIepaTypa KojebaeTcsi BOKpYT TeMIEpaTypbl CTaOMIN3aIHH.

IIpu cpabarpiBaHuM OJOKMPOBKH (IO TeMIeparype, HaBICHUIO WU
BHEUIHEMY CHUTHaJly) M300pakeHHe HarpeBaTess MepeuepKUBAETCs KPAaCHBIM

MNEPEKPECTUEM niIn B 3aBHCUMOCTH OT TOro — BKIKYCH

HarpeBaTellb WK HET, a TakkKe nHauKatop bJIK. B cranosures KpPacHBIM.
Kpacueiii 1Ber wuHaukatopa YIIP. B noxaspsaer HETIOCPEACTBEHHOE
BKJIIOUEHUE HarpeBa (TBEpAOTEIBHOIO PEJie) B 3aBUCUMOCTH OT HMITYJIbCOB
CKBRXHOCTH. MmuraHue HHIUKaTOpa TOBOPUT O HOPMalbHOM pabote
yIIpaBJICHUSL.



151 BBIKJIIOYEHHUSI HATPeBaTeJIsl HA10:
e Haxarp "yromneHHyro" KHONKY BKJIIOUEHHUS HarpeBaTens. [Ipu aToM KHOmKa

B03BpaH_IaCTC}I B UCXOAHOEC€ COCTOAHHUC
HACTPOMKA HATPEBATEJIEM UNIHEAT

Muemocxema HacTpoiiku HarpeBateneit (PucyHok 3) cuyxut mis Oosee
JeTaJIbHOM HACTPOMKHM I1IapaMETpPOB JAHHOIO Harpesarensd. B omiuume oOT
MHEMOCXEMBbI KOHTPOJISl Harpeparesel, Ha KOTOPOH OTOOpa)kaeTcsi COCTOSTHUE cpas3y
BCEX TeYeil U KOTopas B HOPMaJIbHOM COCTOSIHUM OOBIYHO OTOOpa)kaeTcsl Ha SKpaHe,
MHEMOCXEMa  HACTpPOMKM  HArpeBaTeledl  IOKAa3bIBA€T  COCTOSIHUE  PEIKO
pelaKkTUpyeMbIX TMapaMeTpoOB JAaHHOTO (BBIOPAHHOTO) HarpeBareis, Ha KOTOPOM

Ha)kaTa KHOIIKa “, . 1581071 HEAT-1 ”. B HOpMajabHOM COCTOSHMM 3Ta
MHEMOCXEeMa CKpbITa U HE BUAHA Ha 3KpaHe. OHa MOSABISETCS TOJIBKO IO BBI3OBY M3
JI1ajiora KOHTPOJIS HarpeBaTeIIeh.

+++_ HACTPOWKA_HATPEBATENEH_UNIHEAT_***

BRI, HArPEBSTENA: HEAT-1 Hacrpolirza CERBAEHOCTH:

BRorMpoBFas: INI: _
o T Ty [GE T TEXYINAA TEeMISpPaATYPa.
|33““Cb|“Te““E| T, et TC - TeMOepaTypa cTabUIMSaLMNA.
P> 1600 T —— ATy /_Q2 ATEBE — KOpPMICR TEeMOSpaTypPH JSTXOrO NOJOTPEEBEA.
P« 10 CK53§HDCTM /‘*Ql ATH — XOpMIOOp TeMISpaTypPH MeIISHHOTO HATpEeBEa.
L £ -
pmg SlMP'] | 1 HATPEBATENA +
ETEMHEPaTyPa: T: 0 Ecmm T<Tc-aTH, BELAaeTCA CKEaXHOCTE Q1 (ananrﬂ_—m}j HaTpeEs) .
T 2 Ecmm To-aTH<T<Tc, BHOAaeTCHA CKEaXHOCTE (2 (MenjeHHEI HaIpEE) .

T> 1600 £ EcmaM Te<T<Tc+aATB, BHOASTCHE CXEaxXHOCTE Q3 (JIeTxMil OOOOTpeE) -

T« 20 aly 5 Ecau T>Tc+ATe, BHOaeTcs cxEaxHocTe 0 (Harpe: =SHHIDUASTCHA) .
Ty SIMTT | 1

| Q3 0 BliorkMpoBEAa:
:{I]Taimep, cen: 0z 20
T> - BAOKMpOEBKa IO TeMOepaType .
WDT' 5| 01 50 P> — BIOXKMpOEKa OO NAaBISHMD .
WDT (Watch Dog Timer) - CTopo®eE0il TaiMep .
3BHK |I'I|JuMeHu1h | | OTMeHa |
| [easBaq menepanyps CnaSwaIlEauyuu. spag.
PucyHnok 3

B nmepByro ouepenp cienyeT ydecTb, YTO BCE HM3MEHEHHMS I[1apaMETpOB B
mMHemocxeMe kpome kHomkH ‘M 3BYK” BO3BIMEIOT JEHCTBHE TONBKO MOCIE HAKATHUS

MpUMEHUTEL
KHOIIKM TOATBEPKIACHUS : ”. Ilpm sTom pasgaercd 3BYK IIEIYKAa U

MHCMOCXCMaA 3aKPbIBACTCA. I[J'I}I €€ BBI30Ba CHOBA HAJ0 HaXXaTh KHOIIKY “, . nin

HEAT-1 . B mHemocxeme “KOHTPOJIb .
B MHEMoOCXxeMe UMEI0TCs YMCIIOBBIE MMOJIs BBOJIAa M KHOMKH ¢ dukcanueit. [1pu

Ha)KaTUX JIEBOM KHOIIKOM MEIIIHN Ha AKTUBHYIO KHOIIKY OHa MNEPCBOJUTCA B
IaCCUBHOEC COCTOSIHUC ., B KOTOPOM OCTAcTCA A0 CICAYIOIICTO HaXXKaTH. TouHO Tak
K€ InmaCcCHBHas KHOIIKa ., HaXaTUEM MBIIINU MIEPEBOAUTCA B aKTUBHOC COCTOSTHHUC .

Knonkoi Xk Bxi. ” MOXHO MEpeBECTH NeYb B MACCMBHOE WM AKTHBHOE
COCTOsSIHME. B MacCMBHOM COCTOSIHUM I1€4Yb BBIKJIIOYEHA, HE pearupyeT HU Ha KaKue
CUTHAJIBI M HaXKaTHsI KpOME KHOIKHU BbI30BA HACTPOMKHU MEYH U KHOIKU aKTUBU3AIUU
neun. [TacCUBHBIN peKUM Tedn ObUT CIeTaH JJI CUCTEM, B KOTOPBIX YHCIIO Me4Yei He
paBHo 8, 16, 24 wm 32 — “numHue” Ne4Yd MPOCTO HAXOAATCA B MACCHBHOM
cocrossHuu. Kpome TOro, HarpeBareily MOTYT OBITh IEPEBEJACHBI B IACCUBHOE
COCTOSIHHE ISl PEAOTBPAILICHHUS CIIy4aiiHOTO BKIIFOUEHHS PU OMACHBIX paboTax.



Knomkoii “/# 3ByK” MO>XHO BKJIIOYATh U BBIKJIFOYATh 3BYKOBBIC COOOIIECHS O
omokupoBke u 00pwiBe MuHUU. CocrosiHue K mun [ o3HavaeT, 4TO 3BYK BBIKIIOYEH
WIM BKJIIOYEH. B oTiMuyme OT Apyrux KHOIOK, BHIKIIOUYEHHE 3ByKa HE Tpedyer
MOJITBEPKICHUSI.

HacTpoiika CKBa:KHOCTH.

Jlyist xoportieit paboThl CHCTEMBI CTAOMIN3AIMN HY)KHA HACTPOMKA MMapaMeTPOB
CKBaKHOCTU. B 1aHHOWN cucTeme yrmpaBjeHHe TeMmIepaTypoil HarpeBaTesiell UIeT 3a
CYET MIMPOTHO-UMITYJIBCHON MOAYJSIMU C MEPEMEHHON CKBaXXHOCTHIO. CKBaXKHOCTH
Mensercs oT 0 mo 100 mporeHTOB W O3HA4YaeT MPOCTO JOJI0 (MO0 BPEMEHH)
JIOTHYECKOI'0 COCTOSsIHUS "BKIItOUeH" 3a mepuoa monyiasauuu. Hanpumep, ckBaXHOCTh
20% npu mepuojie 5 CeKyHJ O3HA4yaeT, YTO HarpeBaTelb | CEeKyHIy BKJIOYEH, a 4
CEeKYHJbl OTKJIIOYEH. MOXHO TakKe CKa3aTh, YTO CKBaXHOCTb - 3TO MOIIHOCTH B
JOJIIX MakcUMaibHOHM (eciu nmpuHATh 32 100% MOIIHOCTH MOCTOSHHO BKJIFOYCHHOM
reun). B oxue Hamo 3a1ath MO AT sepx, AT, Q1, Q2, Q3.

AJropuT™M padoTHhI peryasarTopa:

IIycte
T - Tekyias Temieparypa.
T, - TemriepaTypa cTaOHIN3AIINH.
AT epx — BEpXHHIA TOPOT TEMIIEPATYPHI.
AT \yyxn — HIDKHHI TOPOT TEMIIEPATYPHI.

v Eciu T<TATuuxu, TO BbIZAETCA CKBa)HOCTL Q1. D10 claenano ajs ObICTPOro
"rpy0boro" BBIXOJa K TEMIIepaType CTa0MIN3aIIHH.

v EcmM TeATuun<T<T., TO Bblgaercs cKBaxHocTh Q2. D10 crenaHo aus Ooiee
MEJIEHHOTO TOAO0TpeBa BOJM3M TEMIIEpAaTypbl CTAOWIM3AIMH ISl OCJIA0ICHUS
aMIUIUTY bl "KauaHUs" BOKPYT TEMIEpaTyphl CTaOMIN3ALINN.

v Eciu T<T<TA+ATgepy, TO BbIIAETCA CKBaXHOCTL Q3. DTO cienaHo st JErKOro
MOJIOTpeBa BOJHM3M TEMIEpPaTyphl CTAOWIM3AIMH I OCJIA0JICHUS aMILTUTYIbI
"kadaHus" BOKPYT TeMIIEpaTypbl CTAOMITH3AIIUH.

v' Eciau T>T+ATsepx, TO BHIIAETCS CKBAXHOCTH 0 (HATPEB BBIKIIIOYAETCH).

Kak Bb1OpaTh napamerpsi ?

Jnst kaxaol (IMOCTOSIHHOM) CKBaXKHOCTH Q. MaKCHUMallbHBIM HArpeB Ie4Yu
oyner mpoucxoauth g0 TemrepaTtypbl T~=T(Q.). COOTBETCTBEHHO, KaXIOU
temriepatype crabunmzanun T. coorBeTcTByeT CKBaXXHOCTh Qc(Te), mpu KoTopoit
TEeMIIepaTypa 3a JJIUTEIHHOE BpeMsl aCHMITOTHUYECKH MPUOIMKaeTcs K 3a1aHHol T.

Tax ObUT0 OBI IPU CTAIIMOHAPHBIX YCIOBUSX:

v IOCTOSIHHOE HAIPSKEHUE B CETU

v IOCTOSIHHAs TEMIIEPATypa OKPYKAIOIIEH CPeIbl

v IOCTOSIHHBIE YCIOBHUS TEILIOOTBOAA

Ho Ttak kak 3TH yClIOBUS HEMOCTOSHHBI, TEMIIepaTypa IMpU TMOCTOSHHOMN
ckBakHOCTH Q Oynet kosiebarbes okoiio 3HaueHus T(Q).

3nauenus Q1,Q2,Q3 s  TemmepaTypsl crabunmzauuu  T. JTOJKHBI
YIOBJIETBOPSIThH YCIIOBUSIM:

0<Q3<Q(T)<Q2=<Q1<100 %



I[pyrI/IMI/I CJIOBaMH, Q3 3aBCIOMO JOOJDKHO HE XBaTaTb I YACPIKAHUA

temnepaTypsl Boie T, a Q2 3aBemomo noiskHa Harpesarh Bbie T.. Hamo taxke
YYHUTBIBATH, YTO:

DAl

v Tpubmmxenne Q2,Q3 k Q(T.) ymenbmaer ammmmryny koneGanuii BOKpYr

T, HO yXymaer ycTOWYMBOCTH 1O OTHONIEHHUIO K W3MEHEHHWIO BHEIIHHX
napamMeTpoB (HANpPsDKEHUS! CETH MITH YCIIOBHM OXJTaXKICHUS).

v’ Tlosbimenne Q1 BeET K YCKOPEHHIO MPEIBAPUTEIHLHOTO HArpeBa, HO TAKKE
MO>KET BBI3BATh IIEPETPEB €YU 3a CUET €€ UHEPLHUOHHOCTH. /[ ycTpaHeHus
neperpeBa BBOIUTCA ATuwxu, TO €CTh HE JIOCTUTAs TEMIIEPATypHI
CTaOMIIN3alUK, 3apaHee CHUKAeM MOIIHOCTb.

v’ Jlnsa Hame:kHOW 3ammThl OT neperpeBa BBOAUTCS ATy, NPH MPEBBINICHAN
KOTOpOTO T1eyb BIKiIIo4aeTcsi coBceM (Q=0).

Hacrtpojika 0,10KHpOBKH.

B nporpamme npenycmMoTpeHna G10KHpOBKa HarpeBaTesnei:

[lo mpeBblIeHUIO AaBiIeHUs. OTa OJIOKUPOBKA CpabaThIBAET, €CIAM 3HAYCHUE
naBieHus (otrobpaxaemoe B nojie “P<”) mo matyuky, HoMep KOTOPOTo BBOJUTCS B
nosge “Py” mpeBbIIAET KPUTHUYECKOE 3HAYEHHE, BBOAMMOE B Imone “P>".
BbnokupoBka 1o JaBIeHUIO MOXET ObITh OTKIIIOYEHA KHONKOW X HampoTUB mouis
“P>7.

ITo mpeBbienun Bpemenu oxkuaanusi cropoxa WDT (WatchDogTimer). Ota
OJIOKMpOBKa cpabaThIBacT, €CJIM B TCUECHUE BPEMEHH, BBOAUMOro B mosie “WDT”
OTCYTCTBYIOT JaHHBIE OT JaTYMKOB TEMIEpaTypbl WM JAaBleHHA. Takoe
BO3MOKHO, HAITpUMeEp, Mpu paspbie cBsi3u RS-485 mexny moaymsimu cepun 7000

U KOMIbIOTEpOM. biiokupoBka 1o TaiiMepy MOKeT ObITh OTKJIIOUEHA KHOIKOMN
HanpoTus noius “WDT”.

[To mpeBsllIeHNIO TeMnepaTypbl. JTa OJOKMpPOBKa cpabaThIBAET, €CJIM 3HAYEHUE
temreparypsl (otrobpakaemoe B moine “T<” muemocxemsl “KOHTPOJIb ) mo
JIATYUKY, HOMEP KOTOPOro BBOAUTCS B noJjie “Tepm-pa’ npeBbIIacT KpUTHUECKOE
3Ha4YeHue, BBogumoe B mose “T>". BrokupoBka mo TemmepaTrype MOXKET ObITh

OTKJIOUeHa KHonko! 2 Hanpotus nosg “T>".

[To BHemHe# OmokupoBKe. OTa OJOKHPOBKA 3aBHUCUT OT KOHKPETHOU
U3MEPUTENILHOW CHUCTEMBI M MOXET BKIIOYAaTh 00Jee CIO0XHYIO JIOTUKY
ONOKMPOBOK. BHemiHss OJOKMPOBKA JOJDKHA LIETHMKOM YIPABISTHCS APYTUM
IPOrpaMMHBIM MOAYJIEM U 3]I€Ch HE OIUCHIBAETCS.

Taxum o0pa3om, Hajno:
Brectu naBnenue 6J10KUpOBKH B moje P>
BBectu HOMep faTunKa AaBieHUsT OJOKHPOBKH B moJie “Py,”.
YcTaHOBUTE BpeMsl CTOPOKEBOTO TaliMepa (B cekyHaax) B moje “WDT”.
BBectu remnepatypy 610kupoBKH B mone “T>".
KHonkamu cnpaBa oT GJIOKMPOBOK AaBICHMs, TaliMepa U TEMIIEpaTypsl BbIOpaTh

HCITOJIb3yEeMbIC ( - OJTIOKMPOBKA paspeleHa, [x]_ OJIOKMPOBKA 3aIPEIICHA).

[Ipu BOSHUKHOBEHHH OJIOKMPOBKHU MIPOUCXOAHT CICIYIOIICE:

CoOpacwiBaercst B (0 curHan yrpaBlieHHsl HarpeBateis (TBEPIOTEIBHOE peJe
OTKJIFOYAETCS1).

Bbimaercst curHan  OJOKMPOBKH, KOTOPBIH HCIIONB3YeTCS I BKIFOYCHUS
peneliHoi OJOKHPOBKY (€CIIM OHA UMEETCS).



3. Kaxnapie 30 cexkyHI BBIIA€TCS 3BYKOBOE COOOIICHHE O OJIOKMPOBKE IS
MIPUBJICUCHUS] BHUMAHUS OIlepaTopa.

4. Tleuyb oToOpakaeTcsi B OJIOKUPOBAHHOM COCTOSTHHU @
[Tocme ycTpaHeHMs NpPUYMH, BBI3BABHIMX OJOKHUPOBKY, I€Yh BO3BpAIIAeTCs B
HOPMAaJIbHBIN pPeXUM PabOTHI.

IpuanuunuanbHas cxema kanasua Harpesareiast UniHeat:

Ha pucynke 4 wuzoOpaxkeHa mNpUHIMNHAIBHAS CXeMa KaHajga Harpena
UniHeat. Omna BkIIOYaeT TBEPAOTENBHOE PEJiE, BKIOYAEMOE 10 CUTHAJIY MeaHapa
GATE u HOpManabHO-Pa30OMKHYTOE 3JEKTPOMArHUTHOE peje, BKII0YaeMOe 10
uHBepcHOMYy curHaiy OnokupoBkn BLK. TsepnorenbHoe pene oOecnieunBaet
peryivpoBaHue TEMIEpaTypbl, a pese OJOKUPOBKM — O€30MacHOCTh padOThHl B
ciydae mpo0osi TBEPJOTEIBHOTO peie, OJIOKUPOBKHU IO MPEBBIIICHUIO TEMIIEPATyPhI
WIM JIaBJICHHs, 10 BHENIHEH OJOKUpPOBKE WM 10 CTOPOKEBOMY TanWMmepy.
PerynupoBanue ocyuiectisieTcst no aatuuky temmneparypbl T, a O1okupoBka - 10
naturkaMu temriepatypbl T, naBnenus P u BHemHe# 6iokupoBku E.

/ Solid state relay
<
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