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HacTosilee pyKoBOACTBO MO 3KCMyaTauumn pacnpocTpaHseTcs Ha 6/10Ku perynnpoBaHust Tem-
nepaTypbl NOrpy>XxHble LMPKynsumMoHHble M51 cepun MACTEP (aanee no Tekcty — 610Ku perynmposa-
HUS1) U COAEPXMUT CBeAEHMS, HEObXoaMMbIE A1 M3YUYEHNS U NPAaBUIbHON TEXHUYECKON 3KCMnyaTaumm
6noka perynupoBaHus.

K paboTte ¢ 6nokammn perynmpoBaHus AOMYCKAOTCA NnLa, U3yYMBLUME HACTOsLLEE PYKOBOACTBO
Mo 3KCnyaTauun, MMerLme HeobxoamMyro NpodeccnoHanbHY0 NOAroTOBKY U 06y4eHHble NpaBunam
TexHuKn 6e3onacHOCTM Npu paboTe C 3NeKTpoyCTaHOBKaMU.

M3roToBUTENb OCTABNSIET 33 CO60M NPaBO BHOCUTb B KOHCTPYKLIMIO U CXEMY 610KOB perynmpo-
BaHWUS U3MEHEHWS], HE BNUAIOLLIME HA UX TEXHUUECKME XapaKTEPUCTUKKM, 6e3 KOpPEKLMM 3KChnyaTauu-
OHHOW [IOKYMEHTaLMMK,

V' Jtwya OpraHu3aLmm, UCrofb3yIoUME B7I0KU PEry/IMPOBaHNS, HECYT OTBETCTBEHHOCTb 33 pPa3pa-
60TKY COOTBETCTBYIOLMX MED 6E30MacHOCTH.

1 ONMUCAHUE U PABOTA BJIOKOB PErvyJInPOBAHUSA

1.1 HasHauyeHue

1.1.1 bnoku perynuposaHus M51 npegHasHadeHbl ans paboTbl B COCTaBE XMAKOCTHLIX TEPMO-
CTaTOB WM MOIYT UCMO/Ib30BaTbCA B KAYeCTBE MOrpy>XHbIX TEPMOCTATOB. broku perynuposaHma M51
CNOCO6HbI NOAAEPXKUBATL TEMMNepaTypy TENMOHOCUTENS BO BHELLUHUX NOTPEOUTENSX 3aKpbITOrO TMNa.

1.1.2 Bnoku perynnpoBaHus TemnepaTypbl M51 MOryT BbinyckaTbCst pa3HbIX MOANUKALIMIA, KO-
TOpblE Pa3/INyaloTCs:

*  [AMana3oHOM perynvMpoBaHusa TEMMNeEPaTypbl;

*  MpOV3BOAMTENBHOCTHIO Hacoca (MOLLHOCTD);

*  Ha/M4yMeM BCTPOEHHOro Tenn006MeHHNKa;

* rabapuTHbIMM pa3mepamu, Maccomn.

McnonHeHust 6110KOB perynvMpoBaHUS OT/IMYAOTCA MaTepMasioM Hacoca M HalMYMeM Moaynst
yrpaBneHusl XON0ANIbHON MaLLUHOW:

e 1 — yka3biBaeT Ha MaTepuan Hacoca M UCMosb3yeTcs TONbKO ANns 6/10KOB perynnpoBaHust
C NMACTUKOBbLIM HacocoM. [nsi 6/10KOB C HACOCOM M3 HEPXKABEIOLIEN CTanu 3Ta No3uuust
OCTaeTCs NyCcTou;

e X — yKa3blBaeT Ha BO3MOXHOCTb paboTbl 6510KOB perynmpoBaHusl B COCTaBe TEPMOCTATOB
C yrnpaBnsieMo XONoANIbHOM MaLMHON. [Ans 6110KOB, HE NpeiHa3HAYEHHbIX A8 ynpaBne-
HMS1 XONOAMNBbHOW MALLMHOW, NO3ULIMSI TaKXKe OCTaeTcs MyCcToM.

1.1.3 BIOKM perynmMpoBaHusi YCTOMYMBbLI K BO3AENCTBUIO KIIMMATUYEeCKMX (hakTOpOoB A1t UCMOoS-
HeHust YXJ1 4.2 TOCT 15150 co cneayowmMm yTOYHEHUSAMM YCIOBUIA SKCMyaTaumm:

* TeMmrepaTypa OKPY>XatoWero BO3AYXA, CC. ... siisenners e s s e en s e ens ot 10 go 35

* OTHOCUTENbHAs BNAXHOCTb Bo3ayxa npu TeMnepatype 25 °C, %0 .cviiiiiiiiiiniienns fo 80

1.1.4 bnoku perynupoBaHusi M51 He SBNSOTCS CPeACTBaMM M3MEPEHUIA.

1.2 TexHUYeCKMe XapaKTEepUCTUKH

1.2.1 Inana3oH yCTaHOBKW perynmpyemMor Temnepatypsl, °C:

LT 1 oT MuHyc 30 go 200
e M51.2, M5 .3 e oT MuHyc 100 go 150
L 1 0 7 oT MuHyc 50 go 200
1.2.2 [IMCKPETHOCTb YCTaHOBKWN PerynmpyeMont TeMNEPATYPbl, OC...ccvuvverrerrriierrennnieeseennnns 0.01
1.2.3 UeHa eanHunubl Mnagwero paspsaa uHamkatopa TeMnepatypbl, °C ...ivieeiniennnns 0.01
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1.2.4 MakcumanbHoe AaBfieHne HarHeTaHus Hacoca, 6ap:
* ans 610KOB perynMpoBaHusi C HACOCOM M3 HEPXXaBeoLEeN CTanu:

O M50 T e 0.18

0 M51.2, M51.3 Lttt 0.32
* [N 6N1OKOB pPerynnpoBaHns C NiacTMKOBbIM HAaCOCOM:

O M5L.3 0t 0.74

1.2.5 MakcvMManbHasi NpoM3BOANTENIbHOCTb HAcoca, J1/MUH:
e N5 6/10KOB PEryMpoBaHMs C HACOCOM M3 HEPXKABEIOLLIEN CTasN:

LT 1 0 PSPPSR PPPPPP 8

LT 13 0 1 0 PR PPPPRR 10
e ans 6710K0B perynmpoBaHust C N1aCTUKOBLIM HAaCOCOM:

LT 115 5C 7 1 S PP PPPPPPPRRPPPPIN 18
1.2.6 NabapuTHble pa3mepbl, MM, He 6onee:
L 1 PP 130x245x355
L 1 PP 130x235%425
L 1 G T PP UPPPPTRRPPPIN 130x220x420
R A T Tolor= TR T A TS 1 (< 6
1.2.8 BpeMsi HEMPEPLIBHOM PAOOTBI, Yuuuireerruuereerrnniereernnseseessnssessessnneessesnnnns He orpaHuMyeHo
1.2.9 CPEAHNI CPOK CITYIKODBIL, JIET ervrruuuieeeeeerrerrsnnnsiseeseeeeeesssnssseeeeeseerssssnnnreeesereerssnnnnns 7
1.2.10 CpeaHSAst HAPAOOTKA HA OTKA3, Y 1eeeevruurrrrrennnsrerrnnnssssemennssssmnnnsssssmnnnsssessnnnsssenees 10000

1.2.11 MNMuTaHue 6510KOB perynmpoBaHusl OCyLLECTBASIETCS OT CETU NepeMeHHOro Toka, COOTBET-

crtBytoLlern TpeboBaHuaM FOCT 32144, co cneayowmnMm yTOUHEHUAMM:

®  HAMPSKEHUNE, B..oeririiiiiiii i e s s s s s e s s e s e s e e a s e s ennsansennns 23023
L = [y o 2 = A N PP 50+1
1.2.12 MakcumManbHast noTpebnseMast MOWHOCTb, KBT, HE B0MEE......cccvvvvvivievniivenec e, 2.5

1.2.13 Cucrema 6e3onacHocTn 610KOB perynnpoBaHms UMeET 3BYKOBYHO CUrHaNn3aumio, CBETO-

BYIO MHOAMKALMIO U BKJTIOYAET.

* CUCTEMYy AMArHOCTMKM HEUCTPABHOCTEN CXEMbl YMPAB/IEHUS;

* CUCTEMY KOHTPOJIS UCMPaBHOCTU AaTyMKa TeMrepaTypbl;

* perynvpyemyto 3aluTy OT NeperpeBaHust TENIOHOCUTENS;

* 3alWTy OT HMU3KOrO YPOBHS TEMIOHOCUTENSI B BaHHE TEPMOCTaTa;

 3alUWTy OT NeperpeBaHnsl 3NEeKTPOABUraTeNs HAcoca;

* 3awWwuTy OT Npob0osi U 0bpbIBa HarpeBaTenst UM yNpaBAsoWEro CUI0BOMO 3/IEMEHTA.

1.2.14 BCTPOEHHBIN AATUMK TEMMEPATYPD c.eeeeeerrunuusseesssrerrssnsssaseessssssssssssssseesssseeennns Pt1000
1.2.15 PaspelueHne rpamnyeckoro XMaKOKpUCTaINIMYeCKOro MHANKAToOpPa, TOYEK......... 128x32
1.2.16 Mo TpeboBaHusM 6e3onacHOCTM 6M10KM perynmpoBaHus yYAOBNETBOPSOT TpeboBaHMAM

MoCT 12.2.007.0.

1.2.17 Mo cnocoby 3awmTbl OT NOPAXKEHUS NEKTPUYECKMM TOKOM B/10KN perynmpoBaHus OTHO-

cATCa K knaccy L

1 CpeaHuii cpok cnyx6bl paccunTaH ucxoas u3 40-4acoBoli paboueit Heaenu.
5
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1.3 CoctaB 6/10KOB perynmpoBaHus

1.3.1 KoMnnekT noctaBku 610KOB perynmpoBaHust M51 COOTBETCTBYET NEPEYHIO, YKa3aHHOMY
B Tabnuue 1.

Tabnuua 1
HavmMeHoBaHve Konuyectso
1 Bnok perynupoBaHus 1
2 BWHT gns KpenneHust Ha BaHHe 2
3 LWnaHr-nepeMblyka 1
4 XomyT 2
5 PykoBoacTBo no akcrnyataumm TKJILW 3.222.009-51 P5 1

1.3.2 MNpu 1cnonb3oBaHUM H6/10KOB perynMpoBaHNs AOMOHUTENIbHO MOryT NOTpeboBaThCs:

e uHTepdeic RS-232 unn RS-485;

*  ranbBaHWMYECKN U30/IMPOBaHHbIN MHTEpdeic RS-485U;

e BHELWHWI JaTYnK TemnepaTypbl BT-[ Ans naMepeHus 1 peryinpoBaHus TemnepaTypbl Ten-
JTIOHOCUTENS BO BHELLHMX NOTPEBUTENSIX.

1.4 YCTpOMCTBO M NpuHLUMN paboThbl

1.4.1 BHewHu Bua 6nokoB perynupoBaHusi M51 noka3aH Ha pucyHke 1: M51.1 (cnesa),
M51.3X (cnpaBa). BHelwHuiA BUA 610KOB peryniMpoBaHns OT/IMYAETCs B 3aBUCMMOCTU OT MoandUKa-
UMM 1 ucnonHexms (1.1.2):
e ONOKM perynnMpoBaHns, OCHALLEHHbIE MOAY/EM YMNPaBIEHUS XONOAMSIBHOW MaLLUMHOW,
UMeloT pasbeM 1;

*  BHELUHWI BUA HacoCa M3 HEpPXXaBEKOLLEN CTanm nokasaH Ha NnpuMepe 6710ka peryMpoBaHus
M51.1 (cneBa), BHEWHM BWA NAACTMKOBOrO LMPKYNSIUMOHHOrO Hacoca — M51.34X
(cnpaea);

e 6NnOKM perynnpoBaHusl, OCHALLEHHbIE OXNAXXAAKWMM TenN00bMeHHNKOM 13, nMeloT WTy-

uepsbl 8 AN NOAKMIOYEHNS K BOAONPOBOAY WM BHELLUHEMY OXNafUTesHo.
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PucyHok 1 — YcTporicTto 6n0koB perynupoBanust M51.1 (cnesa), M51.34X (cnpaBa)

pasbeM MOAyNs yrpaBieHUsl X0N0AUNbHON MaLlu-
HOW;

pa3beM MHTepdeinca RS-485 unm RS-232 (onums);
nmueBas naHenb, COAEPXWUT OpraHbl yrnpasieHus
N nHAMKaUWW;

aBTOMaTU4eckue NpeaoxpaHnTenu;

pa3bem USB;

wtyuep (avametpoM 12 MM) ANns NOAKIKOYEHMS
BHewHero noTpebutens (BO3BpaT TeMNJIOHOCU-
Tens);
wTyuep (auameTpoM 12 MM) Ans MNOAKMOYEHUS
BHewHero noTtpebutens (nogada TensoOHOCU-
Tens);

8-

9 -

10 -

11 -
12 -
13 -
14 -

wryuepbl (aAvametpoM 12 MM) ans
NOAK/IOYEHNST OXNaxaatowero Tenno-
obMeHHMKa K BOAOMPOBOAY;

BUHTbI AN KpenneHust 6roka perynu-
POBaHWSl Ha BaHHE;

MOMIaBoOK AaTyMKa YPOBHS! TEM/TIOHOCK-
Tens;

LIMPKYNSILMOHHbBIN HACOC;
3NEKTPUYECKUIA HarpeBaTeb;
OXNIAKAAIOLLMIA TENSTO0OMEHHNK;
BCTPOEHHbI AaTUMK TEMMEPATYPbI.

1.4.2 PaboTta 6110K0B perynnpoBaHusa 3ak/ltoMaeTcs B MOAAEPXKaHUWM 3alaHHOM TeMnepaTypbl
TENIOHOCUTENS, UMPKY/IMPYIOLLErO B BaHHE TEPMOCTaTa, a TakxKe, BO BHELUHEM NoTpebutene B cinyyae
ero nogknoyeHuns. Linpkynaumio TennoHocutens obecneumsaeT Hacoc 11 (pucyHok 1). MNogaya Tenno-
HOCUTENS K BHEWHEeMY noTpebuTento Npon3BoanTCs Yepes WwTylep 7, a BO3BpaT B BaHHY TepMocTaTa
— yepe3 wrtyuep 6.
1.4.3 TemnepaTtypa TenI0HOCUTENSA Ha BbIXOAe Hacoca 11 namepsercs Aatynmkom 14, npeacras-
nsowmMmM cobon NNaTMHOBLI TEPMOMETP COMPOTUBIIEHMS. DNEKTPOHHAs CXeMa ynpaBfeHnst CpaBHU-
BAET M3MEPEHHOE 3HayeHue C 3alaHHbIM U BbIYUCNSET HeobxoanMoe 3HavyeHue MOLLHOCTM HarpeBa-
Tens 12 Takum obpasoMm, 4Tobbl TeMnepaTypa TEMIOHOCUTENS COOTBETCTBOBANa 3aAaHHOM. Bbluncne-
HME MOXET MNPOBOAUTLCA KakK MO NpOMNOpUMOHanbHO—MHTErpanbHo—And@epeHunansHoOMy 3a-
koHy (IMNA) ¢ npeasapuTenbHO YCTAHOBNEHHBIMU KO3hMhUUNEHTaMM peryiMpoBaHns, Tak U NOSIHOCTbIO
aBTOMATMYECKN — C CAMOHACTPOMKOW B npouecce paboThl.
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1.4.4 CHmxeHMe TeMnepaTypbl TENIOHOCUTENS B TEPMOCTaTax, OCHALLEHHbIX XONOANTbHON Ma-
LMHOM, obecneyrBaeTcs MoAyneM yrnpaBreHuns B 610kax perynnpoBanmsi. B 3aBMCMMOCTM OT 3aaHHbIX
napameTpoB (YCTaBKM TeMNEepaTypbl N CKOPOCTU ee U3MEHEHNS) U (haKTUYECKOM TeMnepaTypbl Ten-
NOHOCUTENSA, SNIEKTPOHHAs cxeMa 6/10KOB perynmpoBaHust opMupyeT KOMaHabl AN YNpaBieHns MoLL-
HOCTbIO XONOAWNBbHON MalnHbl. [Nepeaada KOMaHA OCYLLEeCTBNSIETCS Yepe3 uHTepdeic B pasbeme 1.
Tak gocTturaeTtcs HeobxoanMMas TOYHOCTb NOAAEPKAHMS TeMMNepaTypbl TEMOHOCUTENS NPU MUHUMATb-
HOM 3HepronoTpedbneHun.

CHWXeHne TeMnepaTypbl TENIOHOCUTENS B TEpMOCTaTax 6e3 xonoanbHOM MalMHbl obecneyu-
BAETCS C NMOMOLLbIO BHELUHEro OXnaauTens, NOAKIOYEHHOroO K LWTyLepaM OxIaXkaaroLwero Tennoob-
MeHHMKa 13 6510Ka perynmpoBaHus.

1.4.5 MNpwn paboTe ¢ BHewWHUM NoTpebuTeneM npomMsBecTy ero NoakyeHue K Wwryuepam 6 n 7
C NOMOLLIO TEMION30/IMPOBAHHbIX LLJIAHIOB.

! 15 paboTs! 6E3 BHELIHEO MOTPEOUTESS LUTYLIEDLI 6 1 7 COEAMHUTL MEXLY COOOV KOPOTKUM IMOKUM
LLI/IGHIOM.

1.4.6 Cuctema 6e3onacHOCTM 6/10KOB perynMpoBaHvMs aBTOMATMYECKU OTKIIOYaeT ABuraTtenb
Hacoca W HarpeBaTenb 12 npu cpabaTbiBaHuy ntoboin 13 3awmTt (1.2.13). B atoM cnyyae pasgaetcs
3BYKOBOW CUrHar, 3aropaetcst MHavkaTop 17 (pucyHok 2) u Ha aucnnen 15 BbiBoanTcs MHAOpPMaums o
NPUYNHE HEUCNPABHOCTW.

1.4.7 BCTpoeHHble 3/1eKTPOHHbIE Yackl MO3BOAIT 3a4aBaTh BPEMS BK/IKOUYEHUS N BbIK/TIOYEHUS
6110K0B perynupoBaHus. 3Ta MyHKUNS 0COBEeHHO Nose3Ha npu aKcnayaTauumn TepMocTaToB C ANUTeNb-
HbIM BPEMEHEM BbIX0Aa Ha paboumin pexxmm.

1.4.8 B npouecce paboTbl 6110K0B perynmpoBaHust Ha aucnnee 15 otobpaxatoTcs TemnepaTypa
TENIOHOCUTENS, 3Ha4YeHne YCTaBku (3afaHne), MOLLHOCTb HarpeBa, Tekyluee BpeMsi U AOMNONHUTENb-
Hasi cnyxebHas MHdopMaums. Hactpoika pexxmmoB paboThl 6/10KOB peryiMpoBaHns OCYLLECTBSETCS
C MOMOLLIbIO OPraHOB YNPaB/IEHUS], PACMOSIOXKEHHBIX Ha JIMLIEBON NaHENN.

Ha pucyHke 2 nokasaHa nuueBas naHenb 6/10KOB perynMpoBaHusi.

15 - XMAKOKPUCTANIMYECKUIA ANCTINEN;

/E 16 - nnMKTOrpamMmbl, 0603HavawWwme Ha3HavyeHne
(PYHKLMOHANBHBIX KHOMOK 19;

19 17 -vHaukaTtop cpabatbiBaHus cucteMbl 6e3onac-

L — HoCTU (KpacHoro ugeta);
21 18 -uHankaTtop crabunuzaummn TemnepaTypbl Ten-
g noHocuTens (3eneHoro useta);

24 19 - pyHKUMOHANbHbLIE KHOMKK, WX Ha3HayeHue

I onpegenseTrca nukrorpammamu 16. lpu oT-
CYTCTBUW MUKTOrPaMM — 3TO KHOMKK ANs ne-
peMeLleHns yKasaTenss U U3MeHeHus 3Hade-
HWI NapaMeTpoB;

20 - KHOMKa OTMEHbI TEKYLLEro AeNUCTBUS;

21 - KHoOMKa NOATBEPXKAEHUS TEKYLLUErO AENCTBUS;

22 -ycTaHoOBKa TeMnepaTypbl cpabaTbiBaHus 3a-

TERMEX

& ) LMTbI OT NeperpeBaHns TENJIOHOCUTENS;
\S =/
23 -pa3beM AN NOAK/IYEHNS BHELIHEro AaTyumKa
PucyHok 2 — Jlnuesas naHenb TemnepaTypsl;

24 - KHOMKa BK/OYEHMSI 6/TOKOB perympoBaHus.



Bnoku perynnpoBaHus TeMnepaTtypbl NOrPYXHble LMPKYNSLUMoHHble M51 cepun MACTEP PykoBoacTBO Mo akcrnyataumm v1.2

1.5 MapkupoBka

1.5.1 MapKk1MpoBOYHas HaKMelKa, PacrosioXXeHHas Ha 3afHel naHenun 611I0KOB perynmMpoBaHus,
COLEPXKMT:

TOBapHbI 3HaK NPeanpUATUS-U3roTOBUTENS;

HaMMeHoBaHWe 1 0603HayYeHne 610Ka peryiMpoBaHus;

3aBO/ACKOW HOMep;

€AVHbIA 3HaK obpalleHVsi MPOAYKUMM HA PbIHKE FOCYyAapCTB — UYJIEHOB TaMOXEHHOro
COl03a;

AaHHblE O HOMMHASIbHbIX 3HAYEHUSIX HaMPSHKEHWUS, YacTOTbl NMUTaHUS U NOTPebnsemMoln MoLl-
HOCTW;

AaTy U3roTOB/EHMS.

1.5.2 Ha TpaHCNOpTHYKO Tapy HaHeCeHbl OCHOBHblE W AOMOSHUTESNbHbIE MH(OPMALMOHHbIE
HaAnuMcK, MaHUNynsumoHHble 3Hakn «XPYTKOE. OCTOPOXXHO», «BEPEYb OT BJIAIM» B COOTBETCTBUM
c FOCT 14192.

1.6 YnakoBka

1.6.1 B kopobKy 13 rodpvpoBaHHOr0 KapTOHA, M3rOTOBSIEHHYIO MO 4YepTexaM npeanpusaTus,
YNOXeHbl KOMMIEKTYIOLWME B COOTBETCTBUN C NepeYHeM, yKa3aHHbIM B Tabnumue 1.

1.6.2 B ynakoBOYHOM NUCTe yKa3aHbl cieayolme cBegeHns:

HauMeHoBaHWe 1 aapec NpeanpuUsaTUS-U3roToBUTENS;
HavMeHoBaHue, 0603HayeHne 1 HoMep 6510Ka perynMpoBaHns;
KOMMNNEKTHOCTb 6110Kka perynnpoBaHuns;

[aTa YrnakoBKu;

NOANUCH YNAKOBLUMKA M NeYaTb NpeanpusTUS-M3roToBUTENS.

2 UCNOJ1Ib3OBAHMUE MO HASHAYEHUIO

2.1 dkcnnyaTtauuoHHbIEe OrpaHUYeHus

2.1.1 MNpw ncnonb3oBaHuM 6/10KOB perynMpoBaHus cnegyeT NpMHUMaTh BO BHUMaHWe cneayto-
LLMe 3KCMyaTauMOHHbIE OrpaHNYEHNS:

610KM peErynnMpoBaHns HENb3st UCMOJb30BaTb BO B3PbIBOOMACHbLIX MOMELLEHUSIX;

610KV PErynMpoBaHUS HE UMEIOT CreLManbHOM 3alMThl OT BRaru 1 nbiiv, CNeaoBaTeNbHO,
HE JOMKHbI UCMOJb30BaTLCA B Mbl/IbHBLIX MW BNAXHbIX MOMELLEHUNAX;

610KM pErynMpoBaHna A0/MKHbI MOAKIIOYATLCS TOMbKO K 3EKTPUYECKON CETU C 3a3eMne-
HUEM.

2.1.2 TpebyeTca NonHOe OTKIOYEHNE OT 3NEKTPONUTAHUS B Cleayowmnx cy4vasx:

HeobxoaMMo n3beraTb Nt060oN 0NacHOCTW, CBSI3aHHOM C UCMOIb30BaHUEM U3AENNNA;
NPOBOANTCA TEXHMYECKOE 06CNYXXMBaHME BIOKOB peryiMpoBaHus;
MAET NOArOTOBKA K PEMOHTY CneunanncTamu.

V' Nonroe orkmouerne ozHavaer: suka ceresoro kabens BbIHYTa U3 3/IEKTPUYECKOU PO3ETK.

2.2 NMoaroroBkKa K UCMNOJZIb30OBaHUIO

2.2.1 YcTaHoBUTb 610K PErynnpoBaHusl Ha BaHHE Tak, KaK yKa3aHO B PYKOBOZCTBE MO 3KCy-
aTauum TepMoCTaTa M 3aKpenuTb BUHTaMM U3 KOMMAEKTa NOCTaBKM.

2.2.2 Ana noaaepxxaHusi TeMnepaTypbl TEN/IOHOCUTENSI B BAaHHE TEPMOCTaTa COeANHUTD LUNaH-
FOM-NEpPEMbIYKON U3 KOMMJIEKTa MOCTaBKWM BXOAHOW 7 M BbIXOAHOM 6 wWTyuepbl (pUcyHOK 1) Hacoca
610Ka perynmpoBaHus. 3aKpenuTb LUIAHT-NEPEMbIYKY Ha LUTYLepax, UCMob3ysl XOMYTbl U3 KOMMJIEKTa
NOCTaBKM TepMOCTaTa.
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2.2.3 Ans nopaaepxxaHus TemnepaTypbl TENJIOHOCUTENSI BO BHELIHEM NoTpebuTene 3akpbiToro
TN UCMONb30BaTb COEAMHUTENbHbIE LWAAHMM (B KOMMMEKT MOCTaBKW He BXOAST), KOHLbl KOTOPbIX
HaZEXHO 3aKpenuTb XOMyTaMU Ha LWTyuepax 60ka perynnmpoBaHus U BHELIHErO noTpebuTens.

2.2.4 ina nopaep>xaHus TemnepaTypbl TENOHOCUMTENS, 6IM3KOM K OKpYXKatoLLen TeMnepaType
(B TepMocTaTax 6€3 X0N0AMbHOM MalUWHbI), NOAKIYMTb AONONHUTENBHOE OXIAXKAEHME K WITYyLepaM
TennoobMeHHuKa 13 (pMCyHOK 1) Npy NOMOLUM WIAHIOB (B KOMMAEKT NOCTaBKM He BXOAAT).

2.2.5 MNoaknounTb ceTeBor kabenb 6/10ka peryiMpoBaHns K PO3ETKE 3/IEKTPONUTaHUS.

2.3 BKJ/1roueHue M BbiKJIloYeHune

2.3.1 MNocne noakntoyeHns ceTeBOro kabens K aneKTpuyeckon cetu 650K perynnpoBaHus ne-
PEXOOUT B PEXWUM OXuaaHusl. MoAKIOUYEHME CONPOBOXAAETCS KPaTKOBPEMEHHOM MOACBETKOW AWC-
nnes 15 (pucyHok 2).

2.3.2 B pexuMe oxunaaHusi Bce YCTPOMCTBa 6/10Ka peryiMpoBaHns, KpOMe BCTPOEHHbIX YacoB,
HaxoAsTCS B BbIK/IIOYEHHOM COCTOSAHWMU. BoK He pearnpyeT Ha opraHbl ynpasieHus, 3a UCKI0YEHNEM
KHOMKWU BKJIIOYEeHUS 24.

>0.5¢ 2.3.3 [Insi nepeBoaa 6510ka perynMpoBaHusi U3 pexxumMa 0XuaaHusi B pabounin pe-
XWM HaXxaTb KHOMKY BKOYEHUS 24 1 yAepXunBaTb €e B HAaXaTOM COCTOSHUN HE MeHee
NOJTIOBUHbI CEKYHAbI.

2.3.4 Pabota 6noka perynnpoBaHUsi HAYMHAETCA C CaMOAMarHocTuku. Mo 3aeeplieHun npo-
BEPKM UCNPABHOCTM COCTaBHbIX YacTel Ha AUCMNNEN BbIBOAUTCA COObLieHne C pe3ynbTaToM AuarHo-
CTMKM, W BbIMOSHSAETCS NOCNEeA0BaTENbHOCTb AEMCTBMIA, ONMCaHHas B Tabnuue 2.

Tabnuua 2
PesynbTaT camoanarHOCTUKu CoobLeHne Mocneayolwme AencTems
* 1opAaeTcst KOPOTKMI 3BYKOBOW CUrHan;
Bce cucTteMbl MCnpasHbI, * BK/IOYAETCA HAcoC W YynpasneHue
OLWMBKM NpU TECTUPOBAHUN He “recr............ OK' HarpesaTenem;
0bHapy>XeHbl * 610K perynnpoBaHus NepexoauT B pa-

604U peXxxuM.
* MOAAETCS NPOTSKHbLIA 3BYKOBOW CWUTr-

OCHOBHbIE CUCTEMbI UC-

“recr...Heucripas- Han;
npaBHbl, HO NpW TeCTUpOBa- "
HOCTb * BK/IOYAETCA HACOC W YynpasneHue
HUM OBHapy>eHbl OWnOKK B
Hanpumep: HarpesaTeneM;

paboTe BcnoMoraTenbHbIX

YCTPOVCTE “recr...6arapes cesid’ | © 6NOK perynnupoBaHUs NepexoauT B pa-

604U peXxxuM.
* MOAAETCS NPOTSKHbLIA 3BYKOBOW CWUTr-

Han;
O6Hapy>xeHa HencnpaBHOCTb !
B pa6%Yre OCHOBHbIXF;/3J'IOB nnm “recr. XX’ * Pabora Hacoca 1 HarpesaTensi broku-
............ DYIOTCS:;

cucteMbl 6e30nacHoCTU N
* Ha Aucnnewn BbIBOAUTCS COobLUeHUe C

OnncaHeM HeENCNpaBHOCTU.

2.3.5 BblkntoueHre 610Kka perynMpoBaHisa aHaNorMyHO BKIKOYEHWUIO: HaXaTb M yAEPXMBaTb He
MeHee MOJIOBMHbI CEKYHAbI KHOMKY 24,

2.3.6 NS perynupoBKN SipKOCTM MOACBETKM UM KOHTpacTa aucnnes HaxaTtb KHornky 20 (X),
BblbpaTb M3MeHsIEMbIN napamMeTp KHOMKaMun (4 ) n (¥ ) 1 yCTaHOBUTb €ro 3HayeHune kHorkamm (4 )
n (P ). 3admKcMpoBaTb M3MEHeHNE HaxaTneM kHonku 21 (<) (pucyHok 2).

10
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2.4 Pe)xxumMbl paboTbl

2.4.1 MNocne 3aBepLUeHNs camMoAMarHoCTUKM 610K perynvMpoBaHusi nepexoanT B pabounin pe-
XWUM. B 3TOM pexxunmMe Hacoc BKIIKOYEH M MPOUCXOAMT yrpaBiieHne MOLHOCTbIO HarpesaTens Ans noj-
AEPXXaHUS 3alaHHOM TeMnepaTypbl TENIOHOCUTENS.

2.4.2 ins nepBOro 3anycka, Mbo Ans 3anycka nocne 3aMmeHbl TEeNJIOHOCUTENS, NpeayCMOTpeH
CEPBUCHBIV PEXMM MPOoKayKky 6e3 BKIOUYEHNS HarpeBaTens. B 3ToM pexxuMe BKIlOUYEHME Hacoca yepe-
LYETCS C ero BblKNoYeHMeM. JnnTenbHOCTb BKAYeHns coctasnseT 10 ¢, BbikaoyeHns — 15 c.

2.4.3 [Ina yCTaHOBKM pexmnMa NpoKayky M3 MEH0 HacTponku (2.13):

* HaXaTusMM KHOMOK (4 ) n (¥ ) yCTaHOBUTb YKasaTeslb NPOTMB NMyHKTa “Tlpokauka”;

* HaxaTueM KHonku ( P ) yctaHoBuTb “Tpokayka: Bkn” ans BkaoyeHns 6n1oka perynmpoBaHmust

B pexume rnpokadkn nnu “fpokaydka: Bolkn” ans BbIKIOYEHUS pexuma.

2.5 Bepcus MO u 3aBoackoi HOMep

2.5.1 Mocne BKNOYeHUs 6110Ka peryiMpoBaHuns, B NPOLIECCE CAMOAMArHOCTUKM Ha AWUCNIIEN Bbl-
BOAMTCS HOMEP BEPCMM BCTPOEHHOIrO MPOrpaMMHOr0 obecneyeHns U 3aBOACKON HOMEp, KaK NMoka3aHo
Ha pUCyHke 3.

HaumMeHoBaHue M0

TEPM3KC TOMCK

g 3aB.N? 12345678
vli.2.1 - 2.

TeCT.../... OK

Bepcusg 10 /

PucyHok 3 — Bepcus MO 1 3aBoacKolr HoMep

F CnyxebHasa nHpopMaLms

2.6 incnnen B paboueM pexxume

2.6.1 Bnok perynvMpoBaHusi MOXET yrpaBasTb TEMMNEPATYPON TEMSIOHOCUTENSI B OAHOM U3 ABYX

PEXMMOB:
* B peXuMe peryMpoBaHusi Nno yCTaBKe;
* B pEXMME perynmpoBaHusi No Nporpamme.

2.6.2 CocTosiHME ancnnes B peXxXnuMe peryiMpoBaHus no yCTaBKe MoKa3aHo Ha pUCyHke 4.

TEMNEpaTypa WHAWKaTOPR ynpaBneda KWHAWKaTop BKAKOYeHWA UK
TENNCHOCUTENA  OT BHELWHEND AdTYIMKA BbIKMOYEHWA N0 BPEMEHK

A y A
MHAMKATOP ) Eng 13:25_|_TEKYLIEE BpeMA
MOLLHOCTI . 1 00.00\ ycTaska
| I S IS SR e

334aHWe 2alnTa Yackl  MeHK
MUKTOrPaMMBl (hYHKLMOHANBHBIX KHOMOK

[ TTITT

PucyHok 4 — [lucnnei B pexxuMe peryinpoBaHus No ycTaBKe

11



Bnoku perynnpoBaHus TeMnepaTtypbl NOrPYXHble LMPKYNSLUMoHHble M51 cepun MACTEP PykoBoacTBO Mo akcrnyataumm v1.2

2.6.3 CocTosiHME ancnnes B peXuMe peryivmpoBaHus no nporpaMmme rnokasaHo Ha puUcyHke 5.

TeMnepaTypa MHAOWKATOP YNPaBAeHU  MHAWKATOP BKAKOYEHUS WK
TENIOHOCUTENA  OT BHELLUHEro AaT4MKa BbIKMOYEHMA NO BPEMEHU
WHOUKAaTOpP

S, y A i
4 Exei 3 25\\n0pﬂnmsblﬁ HOMep,
MOLLHOCTH 1 00 00\\BpeM5| 40 OKOHYaHWS,
Harpesa fmrees ~ =g\ 1 TeMnEpaTypa
N SE Wl By L eneanme

334aHMe 2alnTa  Yackl  MeHK
MUKTOrPaMMbl PYHKLMOHANBHBIX KHOMOK

nni

PucyHok 5 — iucnneit B peXxuMe perynmpoBaHusi No nporpamMmme

2.7 YcTaHOBKa TeMrnepaTypbl perysimpoBaHus

t=
2.7.1 Ans BXoA@ B PEXWM YCTAHOBKM TeMMepaTypbl PEryMpoBaHUS CIYXWUT
(YHKUMOHanNbHasi KHOMKa «3afiaHne» — 3To KHomka ( 4 ) Mpv NOsIBNEHUM Ha aucniee

COOTBETCTBYIOLLEN NMUKTOrPaMMbl.

2.7.2 Bo BCTpoeHHOM NaMsiTh 6110Kka perynnpoBaHnst XpaHsATCs 3HaueHus1 3-X YCTaBOK TeMnepa-
Typbl M NporpamMMa, cocrosias ns 10-Tv TeMmnepaTypHO-BpeMeHHbIX OTpe3koB. PaboTta 6noka perynum-
poOBaHuWs Mo rnporpamMMe onuncaHa B 2.20.

2.7.3 YcTaBKa, Nno KOTOpOW BbINOMHSAETCS perynnMpoBaHMe TEMNEpaTypbl, Ha3blBAETCA TEKYLLEN.
B kauecTBe TekyLlein MOXeT 6bITb BbibpaHa Ntobas 13 Tpex yCTaBoK. 3HaUYEHME KaXXaol YCTaBKU MOXKET
6bITb YCTAHOBMIEHO HE3ABMCMMO OT 3HAYEHWUW APYrMX YCTaBOK.

2.7.4 QnanasoH U3MeHeHMs1 3HaYeHWI YCTaBOK 3aBMUCUT OT TuMa TepMocTaTa, B COCTAaBE KOTO-
poro ncnonb3yetcs 610K perynnposaHms (CM. pyKOBOACTBO MO 3KCrlyaTaumMm TepMoctaTa) 1 BblbpaH-
HOro TennoHocutens. Beibop TennoHocuTens onvcaH B 2.14.

2.7.5 Ecnu B Te4eHne NpoaoHKUTENIbHOrO BpEMEHU HE MPOM3BOANTL MAaHUNYNALMIA C KHOMKaMu,
610K perynmpoBaHns BEPHETCS B paboumnii pexxmm.

2.7.6 MNpoueaypa Bbi6opa M N3MEHEHUSI 3HAUYEHMS! BbIBPAHHOM YCTaBKM NPOUINIOCTPUMPOBAHa Ha
puUCyHKe 6.

yKasaTenb Ha 3HauYeHue TeKyLLen n3MeHsemas

TeKYLLYIO yCTaBKy yCTaBKM umdpa

1=10.00°C

1 =10.00°C .
b=2500C | 4000 | I 222395 | 40.00
NPOrPAMMA NPOMPAMMA A

nepeMeLLeEHNE yKasaTens M3MEHEHWUE 3HAYEHUA
+ﬁ —

/<= U3MEHEeHVe No3nLMU =  \

PucyHok 6 — M3MeHeHne 3Ha4YeHns YCTaBKM TeMrnepaTypbl

2.7.7 Ons Bbibopa YCTaBKM B Ka4ecTBe TeKyLlen KHonkamu (4 ) n (' ) noaBeCTU K HeWN yKa3a-
TeNb. 3HaYeHNe OTMEYEHHON yKa3aTesleM YCTaBKM AyOnnpyeTcs KpynHbIMU UndpamMu B NpaBoi YacTu
avcnnes. [ns noaTBepXaeHus Bblbopa OTMEYEHHOM YCTaBKM HaxaTb KHonky 21 (+1). Ans oTMeHbI

Bbl6opa HaxxaTb kHonky 20 (X ) (pucyHok 2).
12
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2.7.8 AN W3MEHEHUS UYWUCIIEHHOrO 3HAYeHWs OTMEYEHHOM YyKa3aTeNneM YCTaBKM HaXaTb
kHonky ( P ). Ha pamke, obpamnsilollen 3HaYeHNE YCTaBKM B NMPaBOM 4acTu AMCnies, nosssaTcs “3a-
Ceykmn”, yKasblBaloLwme Ha M3MEHSIEMYIO NMO3NLMIO B YUCSIEHHOM 3HayeHunu. Lindpa B oTMeueHHon no-
3uumm MuraeT. Haxatusamm kHonok (4 ) u () ycTaHoBUTb Tpebyemyto Lndpy B OTMEUYEHHOMN MO3u-
ummn. Ecnm yaepmBaTb KHOMKY HaXkaTOWM, 3Ha4YeHMe yCTaBKM OyaeT n3MeHATbCS HenpepbiBHO. Haxa-
™maMm kHorok (4 ) n ( » ) nepemMecTUTb OTMETKY M3MEHSieMON No3uumn. [UCKPETHOCTb U3MEHEHMSI
3HaAYEHUs1 YCTaBKN 3aBUCUT OT MOOXKEHMSI U3MEHSIEMOM NO3ULMK: €CNIM OTMEYEHA NO3NLUMNS AECSTKOB,
TO NPV €4MHUYHOM HaXkaTuu KHOMKK (4 ) unun (¥ ) 3HaveHune yctasku nameHntcs Ha 10 °C. Ecnm oT-
MeYeHa No3numns AecaTbiX A0NEN, TO 3HaYeHMe YCTaBkn n3mMeHuTcs Ha 0.1 °C cooTBETCTBEHHO. 3aKOH-
YUTb BBOA HOBOIO 3HAYEHUSI YCTaBKM HaxkaTueM KHonku 21 («'). [ins Bo3BpaTa K 3HAYEHWUIO YCTaBKM
[0 ee U3MEHeHMs1 HaxaTb KHomMKy 20 (X ) (pucyHok 2).

MpuMep naMeHeHns 3HadeHus 3-e yctaBkm ¢ 40 °C Ha 150 °C nokasaH Ha puUCyHke 7.

AR o
»i:= 1000 | 40.00
[POrPAMMA L—=A

40.00| 50.00 | O

t1=10.00°C

050.00 150.00| ——p1:25385¢ [150.00

[IPOrPAMMA

g
w2 18.00¢ | 40.00

[TPOrPAMMA

PucyHok 7 — lNpuMep n3MeHeHns yCTaBKU TemMnepaTypbl

2.8 YnpaBnieHue 3almMTaMm
(=)
2.8.1 [ina BXxoAa B peXuM YnNpaBieHWUs 3alumMTaMu CY>XUT PyHKUMOHANIbHas
KHOMKa «3alluTa» — 3TO KHOMKa (4 ) npu NOSIBNEHUN Ha AWUCTNIEE COOTBETCTBYHIOLLEN
NMUKTOrpaMMbl.

2.8.2 CucTeMa 3alumT SIBNSETCS COCTaBHOM YacTbio CMCTEMbI 6e30MacHOCTM 6/10Ka perynmpoBa-
Hus. KpaTkue Ha3BaHWsa M Ha3HaYeHMe ee COCTaBHbIX YacTel NpvBeaeHbl B Tabnmue 3.

Tabnuua 3
Ha3zBaHue Ha3zHaueHune
CTODOX KOHTpO/nb NpeBbILeHNs TeMnepaTypbl TEMNIOHOCUTENS HaZ YCTAHOB/IEHHbIM 3HaYe-
P HUEM
YpoBeHb KOHTPO/Ib YPOBHSA TENIOHOCUTENSA B BaHHE TepMoCcTaTa
Hacoc KoHTponb TemMnepaTypbl ABUraTens Hacoca
TOHbI KOHTPONb MCNPaBHOCTM HarpeBaTenen U CXeMbl YNPaBAEHUS UMY

2.8.3 Bxoa B pexuM ynpaBneHus 3alumTaMym NpoucxoauT aBTOMAaTUYecku npu cpabaTbiBaHUM
XOT$i 6bl OZIHOW M3 3aLLUT.

2.8.4 Npw cpabaTbiBaHUM 3aWMTbI pa3AaeTcs 3BYKOBOW CUIHa U 3aropaeTcst KpacHbIM UHANKa-
TOp cpabaTtbiBaHUs cucteMbl 6e3onacHocTn 17 (pucyHok 2). PaboTa Hacoca v HarpeBaTtens 6yaet 6no-
KupoBaHa. Ha aucnnee otobpa3nTtcst TeKyLlee COCTOSIHUE CUCTEMbI 3aLUMT.

13
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Ha pucyHke 8 nokasaHo COCTOsIHME ancnnes Npy cpabaTbiBaHUN 3alUUTbl OT CHUXXEHMS YPOBHS
TEMNIOHOCMTENS B BaHHE TepMOCTaTa HMXe A0nyCTUMOro.

yKasaTtenb Ha TemnepaTypa cpabaTbiBaHus
cpaboTaBLUyto 3aLmMTy 3alMThl OT NeperpeBaHus

Ctopox: Hopma < 80°C Ctopox: Hopma < 80°C
YpoBeHb: Hwxe HopMbl —» | > YpoBeHb: KoHTponsa HeT
Hacoc: Hopma Hacoc: Hopma
T3Hb:  Hopma T3HbI:  Hopma

nepeMeLLeHnE yKasaTens BbIK/NHOYEeHWe 3alluThbl
OO OO

PucyHok 8 — lNMpumMep cpabaTbiBaHUS 3aWMThI

2.8.5 [1nsi Bo3BpaTa 6/10ka perynmMpoBaHvsi B paboumin pexuM, Heo6XoAMMO BbIMOMHWUTL OAHO
U3 cnepyowmx AeNCTBUN:

* YCTPaHUTb NpUYMHY cpabaTbiBaHUS 3aLUMTbI;

* OTK/OYUTb COOTBETCTBYIOLLYIO CUCTEMY KOHTPOSISt KHOMKOM ( D ).

* ——

TaK Kak OTK/IIOHEHME JII0O0H 3aLUNTbI AENIAET UCIIO/Ib30BAHNE BJI0Ka PErysINpOBaHns HEO6E30MaCHbIM,
110/1b30BaTbCs TAKOU BO3MOXXHOCTBIO C/IEAYET TO/ILKO B C/1yHae HEUCTPaBHOCTH CAMOU CUCTEMBbI 3a-
wnTBI.

* ——n

briok perysimpoBaHusi C OTKIIIOYEHHOV 3aLUNTOU He [OJIKEH SKCI/lyaTupOoBaTbCs 6€3 OCTOSSHHOMO
KOHTPO/1S CO CTOPOHbI MEPCOHANA.

2.8.6 Mocne ycTpaHeHUsi NpUYnHbLI cpabaTbiBaHUA 3alUUTbl UM €€ OTKIIHOYEHUSE KHOMKon ( P )
nHamkaTop 17 (pucyHok 2) noracHert. epeBecTv 610K perynnpoBaHns B pabounin pexxum HaxxaTuem
KHOMKkM 21 ().

2.9 YcTaHOBKa TeMrnepaTypbl cpabaTbiBaHUA 3alUTbl OT NeperpeBaHus

2.9.1 Mpun npaBWNbHOW YCTAHOBKE TeMmnepaTypa cpabaTbiBaHWsS 3alumTbl OT MeperpeBaHust
[OSIKHa COOTBETCTBOBaTb NpeaesibHo AONyCTUMON TeMrepaType TernnoHocuTens. Onpeaenexune npe-
[eNbHOM TeMnepaTypbl TEMSIOHOCUTENSI NPOUSIIIIOCTPUPOBAHO Ha PUCYHKe 9.

TeMmnepaTypHbli Anana3oH TepMocTaTa

AVAaNasoH NPUMEHEHNS TEMNOHOCUTENS!
[OMyCTUMBIA TEMNepaTypHbIA AnanasoH npoLecca T.°C
npeaenbHas BA3KOCTb npeaencHas TemnepaTypa BCMNbILUKA
TEnoHOCUTENS TENIOHOCUTENS TENNOHOCUTENS!

PucyHok 9 — OnpeaeneHune npeaenbHON TeMnepaTypbl TENIOHOCUMTENS

! YcTpovicTBO 3a1ynTbl OT NMEPErPEBaHUS [O/IKHO YCTAHAB/IMBATBCS HA TEMIIEPATYPY, 10 KDauHen
MEDE, Ha 5 °C Hmxe TemMrnepaTtypbl BCrIbILLKU TEMN/IOHOCUTESIS.
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! 151 HOpMasibHOM paboTbl 6710Ka PEry/iMpoBaHms BS3KOCTb TEM/IOHOCUTE/IS Py TEMIEPATYPE pery-
JIMPOBaHUSI HE AOJ/KHA MPEBbILLAaTL 40 MM2/C.

2.9.2 MNpu yCTaHOBKE TUMA UCMONb3YEMOro TEMNJIOHOCMTENS B COOTBETCTBUM C 2.14 aBTOMATU-
YECKM YCTaHABNMBAETCS AOMYCTUMbIV AMANA30H M3MEHEHMsI TeEMNepaTypbl 3aliuTbl OT NeperpeBaHus.

2.9.3 TemMnepaTypa cpabaTbiBaHUS 33Tl OT NeperpeBaHns TEMNOHOCUTENS YCTAaHABIMBAETCS
BpalleHneM perynstopa 22 (pUCyHoK 2). [ns U3MeHeHUs NMONIOXKEHUS perynstopa UCnosb3yinTe noa-
XOAALMIA MHCTPYMEHT, HanpuMep, YacoBylo OTBEPTKY.

V' Zina goronnmrensroii sawmts,, Harpumep, 6MosIormyYeckoro 06pasLa, TEMNEPATypa CpabaTbiBaHN
3aLUNTbI JO/IKHA ObITb MAKCUMA/IbHO MPUOIIVKEHA K TEMITEPATYDE PErY/IMPOBAHMA.

2.9.4 [Ina TOYHOW YCTaHOBKM TeMMNepaTypbl CpabaTbiBaHWs 3alUmnTbl (PUCYHOK 2):

* MOBEPHYTb perynsaTop 22 no YacoBoW CTpenKe A0 ynopa;

* YCTaHOBMUTb TpebyeMmyto TeMnepaTypy perynnmpoBaHnst B COOTBETCTBUM C 2.7;

* ocne TOro, Kak TemnepaTypa TEenJoHOCUTENs AOCTUrHET YCTAHOB/IEHHOM, MOBOpayvBaTh
perynaTop 22 NnpoTMB YacOBOWM CTPESIKM A0 TeX Nop, Nnoka He cpaboTaeT 3aWmTa;

e MeAJIeHHO MOBOpayMBaTb PerynsiTop 22 ro YacoBoW CTpenKe A0 TEX MOp, NOKa He MoracHeT
KpacHbI MHavkaTop 17;

* nepeBecTn 610K perynnmpoBaHust B pabounii pexxmm Haxkatmem KHonku 21 (+).

2.9.5 [ina npmbnumsnTenbHOM YCTaHOBKM TeMnepaTypbl cpabaTbiBaHUS 3aLUUTbI:

* nepeBecTn 650K perynnpoBaHns B PeXX1M ynpasieHns 3alimTamMu B COOTBETCTBUM C 2.8;

* BpalleHVeM perynsitopa 22 yCTaHOBWUTb JXenaeMmylo TemrnepaTypy cpabaTbiBaHWs 3aluuThbl,
KOHTPONMpPYS ee 3HayeHne Ha aucnnee (pUcyHok 8);

* nepeBecT 670K peryMpoBaHns B pabounin pexxMum HaxxaTneM KHomku 21 ().

2.9.6 INCKPEeTHOCTb YCTAHOBKM TeMnepaTypbl cpabaTbiBaHUs 3awuTbl coctasnset 5 °C. U3me-
HEeHWe YMCIEHHOro 3HAYEHUS COMPOBOXAAETCHA XapaKTEPHbLIMK LENYKaMM.

2.9.7 lns npoBepKkn TemnepaTtypbl CpabaTbiBaHWs 3alUMTbl OT NeperpeBaHns TENIOHOCUTENS:

* YCTQHOBWTb TEMMEPATYPY perynmpoBaHns (2.7) Bbille YCTaHOBEHHOW TeMnepaTypbl cpaba-
TbiBaHMS 3awmTbl Ha 10 °C;

* HabnoaaTb 3a 3Ha4YeHWeM TeMmnepaTypbl TENIOHOCUTENS Ha aAucniee (PUCYHOK 4);

* 3HayeHuWe TemnepaTypbl TEMNIOHOCUTENS HA AUCNSIee BO BPeMS Nojayu 3BYKOBOro CUMrHasna
M 3axuraHus uHavkatopa 17 siBnsetcs dakTuyeckon TemnepaTypol cpabaTbiBaHusi 3a-
WNTBI.

2.10 YnpaBneHue BCTPOEHHbIMU YacaMM

2.10.1 Ansa BXoAa B peXUM yrnpaBieHusl BCTPOEHHbIMU YacaMu CIY>XUT yHKUM-
OHasbHas KHOMKA «4acbl» — 3T0 KHOMKa (¥ ) Npy NOSIBNIEHUM Ha AMCNIee COOTBETCTBY-
tOLLEN MUKTOrPaMMbI.

2.10.2 Hanuume BCTpOEHHbIX Yacos rno3sonseT 610Ky perynvMpoBaHus NepexoanTb U3 pexuMa
0XWUAaHUS B pabounii pexxmM n 06paTHO B COOTBETCTBUM C YCTAHOB/IEHHBIMW 3HAYEHUSIMU BPEMEHW, TO
€CTb «BKJ/IHOHATBLCS» U «BbIK/IIOYATLCA» B 3aAaHHOe BpeMs. Kpome Toro, B 6510Kke perynmpoBaHus pea-
nm3oBaHa YHKUNS ceKyHaoMepa.
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Ha pucyHke 10 nokasaH npvmep BbiBOAa WHGOPMaUUM Ha AUCNNIEN B PEXMME ynpaBleHus
BCTPOEHHbIMW YacaMmM.

yKasarenb BpEMS BK/IIOYEHMS

BknitoueHmne - - (He 3aparo)
BbiknioueHne 21:00 spems Boikniouenms | » Tekyllee spems . 15:35
HacTtpouka 16:35
CekyHgomep N._Tekyliee Bpems

I'IEDEMELIJ,EHME \/Ka3aTEHFI H3M€HeHlv1€
@ O'® O—

PucyHok 10 — YnpaBneHue BCTPOEHHbLIMU YacaMu

Nonpagka -20 -

2.10.3 Jns yCTaHOBKM TEKYLLEro BPpEMEHM:

* HaXaTuUsMK KHOMOK (4 ) 1 (¥ ) yCTaHOBMUTb YKa3aTeslb NpOTMB NyHKTa “HacTporika”;

* HaxaTb KHoMky ( P );

* YCTaHOBMTb YKa3aTeslb NPOTUB NyHKTa “Tekyllee Bpems”;

* HaxaTb KHonky ( P );

* HaXaTusMKM KHOMOK (4 ) 1 (¥ ) yCTaHOBUTb YMCIEHHOE 3HaYeHne MuratoLmx Yacos “00:00”
B Avana3oHe ot 0 Ao 23, ANs HenpepbIBHOrO M3MEHEHUS YAEPXUBATb KHOMKY B HAXXaTOM
COCTOSIHWM;

e HaxatmeM kHonku ( 4 ) nnm ( P ) NnepeknounTb BBOA Ha YCTAHOBKY MUHYT;

* HaXaTusMM KHOMOK (4« ) u (¥ ) YCTaHOBUTb YWUCIIEHHOE 3HAYEeHWEe MUraloWMX MUHYT
"00:00” B gmana3zoHe oT 0 oo 59, AN HenpepbiBHOrO M3MEHEHUS! YAEepPXMBaTb KHOMKY B
HaXXaTOM COCTOSIHUW;

* 3aKOHYMUTb BBOA HOBOMO 3HAYEHUSI TEKYLLErO BPEMEHM HaXaTMeM KHomku 21 (+);

* BbIATK U3 pEXMMa HAaCTPOMKM YacoB HaxaTueM kHomku 21 («') (pucyHok 2).

2.10.4 Ansa KOppeKTMPOBKN X04a HaCOB:

* HaXaTusaMm KHOMoK (4 ) n (¥ ) yCTaHOBWTb yKa3aTeslb NpoTUB nyHkTa “HacTporika”;

* HaxaTb KHoMky ( P );

* YCTaHOBMWTb yKa3aTtesib NpoTUB NyHKTa “lonpaska”;

* HaxaTb KHONky ( » );

* HaxaTtuneM KHonok ( 4 ) n ( » ) OTKOPpPEeKTUpPOBaTb XOA4 YacoB: NPU «OTCTaBaHUM» YaCcoB Mo-
NOCY HAaCTPOMKM CMeLLaTb BMNPaBo, B CTOPOHY MOSIOXUTENbHbIX 3HAYEeHUIN. ECnn Yackl «Topo-
NATCS», NOMNOCY HACTPOMKM CMELLaTb BIEBO, B CTOPOHY OTPULLATENbHBIX 3HAUYEHWN;

e [Ns BO3BpaTa B PEXWUM yMNpaBfEHUS YacaMun HaxxaTb KHoMKy 21 (+') (pucyHok 2).

2.10.5 Ana nepekntoyeHns 6noka perynmpoBaHusi B pabounii pexxuMm HaxaTb KHomnky 21 (+)
nnm 20 (X) (pucyHok 2). Ecnn B TeueHre NpoaomHKUTENbHOrO BPEMEHW HE MPOU3BOANTL MaHUMYNSLMNA
C KHOMKamu, 610K perynmpoBaHnst BEpHETCS B pabounin pexxMm CaMOCTOSITENBHO.
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2.11 YcTaHOBKA BPEMEHU BKJIIOUEHUSA U BbIK/TIOUEHUS

2.11.1 YcTaHOBKa BpeMEHW BKIIOYEHMS WU BbIKTIOYEHMS 6/10Ka perynimpoBaHus BbINOTHAETCS
B peXunMe ynpaBneHus BCTPOeHHbIMK Yacamu (2.10).

2.11.2 ins yCTaHOBKWN BPEMEHW BKJIIOYEHUS MW BbIKNOYEHUS 6110Kka perynnpoBaHus:

* nepeBecTn 610K peryiMpoBaHusl B pexuM ynpaBieHusl BCTPOEHHbIMM YacaMu HaXaTuem
(byHKLUMOHANbHOM KHOMKKM «4acbkl» (2.10);

* HaXaTusMM KHOMOK (4« ) n (¥ ) yCTaHOBMTb yKa3aTe b NPOTUB HY)KHOrO BPEMEHW: BKIIHOYe-
HWUS UK BbIKNKOYeHUs (pyucyHok 10);

* [N BBOAA 3HAYeHMs HaxaTb KHonky ( P );

* HaXaTusiMu KHOMOK (4 ) 1 ( ¥ ) yCTaHOBUTb YMCIIEHHOE 3HaYeHne Muraowmx Jyacos “00:00”
B AvanasoHe oT 0 go 23, Ang HenpepbiBHOrO M3MEHEHUS YAEPXMBATb KHOMKY B HaXXaTOM
COCTOSIHUMK;

e HaxatmeM kHonku ( 4 ) nnm ( P ) NnepekntounTb BBOA Ha YCTAHOBKY MUHYT;

* HaXaTusMM KHOMOK (4 ) n (¥ ) YCTaHOBUTb YMC/IEHHOE 3HAYEHWE MUraloWMX MUHYT
"00:00” B gnanasoHe ot 0 fo 59, Ana HeNpepbIBHOO M3MEHEHUS! YAEpPXWMBATb KHOMKY B
HaXXaTOM COCTOSIHUW;

* 3aKOHYMUTb BBOA HOBOMO 3HAYEHWUS BPEMEHW BKJIOYEHWUS WM BbIKNIOYEHUS HaXKaTUEM
kHonku 21 («) (pucyHok 2).

2.11.3 [Ins OTMEHbI BK/IIOYEHUSI U BbIKJTIIOYEHUS MO BpeMeHU HaxaTb kHorky 20 (X ) (pucy-
HOK 2). MNocne HaxaTnsi Ha Hee BMeCTO COOTBETCTBYIOLLErO BPEMEHM Ha Aucnsee nossuTcs: “—:i—"

2.11.4 lNMocne BbINOSIHEHNS BKIKOUYEHNS UITU BbIK/TIOYEHMS B 3a4aHHOE BpeMs, COOTBETCTBYIOLLEe
3HayeHue BpemeHun byaeT copolleHo B “—:—" ans Toro, 4Tobbl n3bexaTb NOBTOPHOrO BbINOMHEHUS
3TOM Npoueaypbl B NOCNeAyoWne AHN.

2.11.5 MNocneagHne 3HaYeHnst BpEMEH BKITIOYEHUS U BbIKIIOYEHUS COXPAHSAKOTCS B NaMaTu 610ka
perynmpoBaHusi U MOryT 6bITb BOCNpOM3BeAEHbI HaXkaTneM KHonku ( P ). 31o nsbasnsieT oT Heobxoau-
MOCTM BBOAQ OAHMUX U TEX XKe 3HAYEHWIN BPEMEH BKJILOUYEHWUS UN BLIK/THOYEHMS! MPY MX MHOTOKPaTHOM
MCNO/b30BaHUMN.

2.12 CekyHaoMepbl

2.12.1 Ans onpefeneHvst AnMUTENbHOCTU MHTEPBANIOB BPEMEHW B 6/10KE perynvMpoBaHust npeay-
CMOTPEHbI YETbIPE 2-X MHTEPBAsIbHbIX HE3AaBUCUMMbIX CEKYHAOMEpPA.

Ha pucyHke 11 nokasaHO COCTOSAHWE AMCINES B PEXMME UCMOSIb30BaHNA CEKYHAOMEPOB.

pe3ynbTaThl B CEKYHAAX

IVIHEN 125.3

OYCK

YnpaBneHue cekyHaoMepamu
1 2 3 4

PucyHok 11 — CekyHaomepbl
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2.12.2 na BbI3oBa (YHKUMM CeKyHAOMEpa M3 pexuMa YnpaBneHWsi BCTPOEHHbIMWU Ya-
camu (2.10):

* HaXaTusiMu KHOMOK (4« ) n (¥ ) yCTaHOBUTb YKa3aTefNb NpoTuB NyHKTa “CekyHaomep” (pu-
CyHoK 10);
e HaxaTb KHonky ( » ).

2.12.3 B 3TOM pexuMe U3MeHSieTCs HasHayeHue (YHKUMOHabHbIX KHOMOK 19 (pucyHOK 2).
Kaxxaas KHOMKa ynpasnsieT CBOMM CEKYHAOMEPOM U, B 3aBUCMMOCTW OT €ro TeKyLlero COCTOSHUS, Mo-
XXET BbINOAHATL cneayowme hyHKUNK:

e [MYCK — 3anyckaeT cyeT BpeMeHN OCTAHOB/IEHHOrO CEKYHAOMEpPa;

» CTOIN — ocTaHaBnMBaET cYeT BpeMeHu paboTatollero cekyHaomepa;

e CBP — cbpacbiBaeT pe3ynbTaT 3aKOHYEHHOMO M3MepeHusi. KpoMe Toro, cOpocuTb TEKYLLMI

pe3ynbTaT U3MEPEHMI MOXHO B NI060M MOMEHT ASIMTENbHBLIM HAXaTMEM Ha KHOMKY ynpaB-
NEHNS1 COOTBETCTBYIOLLMM CEKYHOMEPOM.

2.12.4 ns BbIXxOAa U3 pexuma ceKyHaoMepa HaxaTb KHoMKy 21 (+') (pucyHok 2).

' Beixog uz DEXUMA CEKYHAOMEPA HE OCTAaHAB/IMBAET TEKYLUMI CHET U HE COPAChIBAET PE3Y/IbTAT.

2.13 MeHI0 HaCTPOMKHN
2.13.1 ina BXOA@ B MEHI0O HACTPOMKWU CIYXWUT (QyHKUMOHANbHAs KHOMKa

«MEHI0» — 3TO KHomka ( » ) npu MNOSIBNEHUM HA AMCMNEE COOTBETCTBYIOLEN MUKTO-
rpaMMbl.

2.13.2 MeHto 6110Kka perynMpoBaHns COCTOUT M3 Habopa NyHKTOB. Kaxabl NYHKT MOXET 6bITb
cnegyloulero Tuna:

* paCKprBaeMbll‘/Jl, TO €CTb MMEIOU.I,VII\/II NoANYHKTbI. B ceoto oyepenb, NOANYHKT TaKXXEe MOXET
6bITb TnNa, onNMCaHHOro HMXXe:

* epeknoyaTenb, TO €CTb NMPUHUMAIOLWMIA (PUKCUPOBaHHbIE 3HAYeHWs, Hanpumep, “BKIO-
4yeHo"” unn “BbIKOYEHO";

* UMCNO, TO ECTb NPUHMMAIOLLMI YNCTIEHHOE 3HAYEHUE;
* Habop napaMeTpoB YCTPOMCTBaA.

Ha pucyHke 12 npvBeaeH chparMeHT MeHIO HAaCTPOMKM 610Ka perynmpoBaHus.

PaCKpbIBAEMbI PaCKpbITbIiA WHAMKATOP
yKasartesb MYHKT (CBEPHYT) MyHKT MONOXEHWs yKasaTens

Kupokoctb: [MIMC-5
Mapametpol NMAL [+
Mapametpsbl TCI [E

BHewHun patyunk: Bbikn

Kupkoctb: [MMC-5
+IMapameTtpol MAL [+]
+» OCHOBHOIO
+ BHewHero

=
=

nepemMelleHne yKkasaTtens

packpblThe CBepThbiBaHKe M3MeHeHWe

DAV

PucyHok 12 — MeHI0 HacTpOMnKu

2.13.3 ins nepeMeLleHns yKasaTtens no nyHKTaM MeHIO Cy>aT KHOMKK (4« ) u (7).

2.13.4 NyHKTbI MEHIO, HA3BaHME KOTOPbIX OTMEYEHO CUMBOJIOM [+] MOryT BbITb PacKpbITbl KHONM-

ko ( P ). Mocne packpbiTUsi yKasaTenb MepeMeLLaeTcs TONMbKO MexAay MOAMYHKTaMM PackpbiTOro
MyHKTa.
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2.13.5 [Ins cBOpauMBaHUSi packpbITOrO MyHKTa M BO3BpaTa YKasaTensi Ha BEPXHWUIM YPOBEHb,

Cny>xuT kHonka (€ ).

2.13.6 Ing He pacKpbiBaeMoro MyHKTa MEHK, B 3aBUCMMOCTM OT €ero Tuna, Haxartue

kKHornku ( P ) npuBeaeT:

* [N5 nepeknovaTens — K nepexoay K creayoweMy 3HaueHuio, Hanpumep, oT “BKIOYEHO" K
“BbIK/IIOYEHO"”. /I3MEHEHMEe 3HAYEHWUI MyHKTa—MNepeKtoyaTenss NpoMcXoauT «Mo Kpyry» —
nocne NocneaHero 3HaveHns onsaTb cneayeT NepBoe;

* [N15 YyMcna — K Havany npoueaypbl BBOAA HOBOrO 3HAYEHUS;

* ans Habopa napamMeTpoB — K Nepexoay K npoueaype ux peaakTMpoBaHus.

2.14 YcTaHOBKaA TMNa TenJioHocuTens

2.14.1 [insi KOppeKTHOM paboTbl 6110Ka perynMpoBaHusi B MEHIO HAaCTPorku (2.13) ycTaHOBUTb
TWN MCNOMb3YEMOro TensoHocuTens. MNpu 3Tom 6yayT yCTaHOBMEHbI:

* [Mana3oH U3MeHeHus TemnepaTypbl perynnposBaHns (YCTaBok);

* [ManasoH U3MeHeHWus TemnepaTypbl cpabaTbiBaHUS 3alWmUTbl OT NeperpeBaHus TenIoHOCK-

Tens;

¢ OMTUMasIbHble MApaMeTPbl PeryMpoBaHnsl TeMNepaTypbl B aBTOMAaTUYECKOM PEXUME.

2.14.2 TennoHocuTeNM U COOTBETCTBYIOLLME UM AMana3oHbl UISMEHEHNS TeMnepaTyp perynampo-
BaHWSA U cpabaTbiBaHUS 3aWMUTbl OT NeperpeBaHns npuseaeHsl B Tabnuue 4.

! [IpUBEAEHHBIE HIMKE BE/TMYUHBEI TEMIIEPATYPHBLIX ANEI1A30HOB OIPaHNYUBAIOTCS TEMIIEPATYPHbLIM
ANAarasoHoM TEPMOCTATa, B COCTABE KOTOPOIro UCIO/Ib3yeETCS 6J10K pery/mpoBaHus (pucyHok 9). Pe-
KOMEHYEMbIE TEIN/IOHOCUTEIN PHUBELEHBI B PA3[ENE < TEXHUYECKNE XaPaKTEPUCTUKU» PyKOBOA-
CTBa 110 3KCI/lyataymm TEPMOCTATa.

Tabnuua 4

TennoHocuTenb

[AnanasoH n3MeHeHus ycraBsok, °C

[nana3oH n3MeHeHus 3awmTol, °C

Boga aMcTuniMpoBaHHas

ot 5 no 80

ot 15 oo 90

MMC-5

oT MnHyc 40 po 105

oT MmnHyc 30 go 110

NnMCc-10 oT muHyc 30 go 150 oT muHyc 20 go 160
NnMCc-20 ot 0 go 180 ot 10 go 190
MMC-50 ot 50 go 200 ot 60 go 210
nMc-100 ot 90 go 300 ot 100 go 302
STaHoN oT MnHyc 90 go 5 ot muHyc 80 go 15

TOCOJT (A-40, A-65)

OoT MUHyC 40 0 95

oT MuHyc 30 go 105

! [pyu HarpeBaHmm rno/mmMeTH/ICUAoKCaHoBbix (TIMC) TerioHocuTesnes ot TEMIEPATYP, MpH KOTOPbIX
ux BA3KOCTb bosiee 40 MM2/C, 6J10K Pery/impoBaHus UCIob3YeET AR PEXVM Harpesa C orpa-
HUYEHNEM MOLHOCTH. ITO YMEHBLUAET TEMN/IOBYIO AECTPYKLMIO TaKUX TEMIOHOCUTEIEN U YBESNYM-
BaeT CPOK MX UCI10/Ib30BaHMA.
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2.14.3 Mpoueaypa BbibOpa TUNa TENIOHOCUTENS NPOUNNIIOCTPUPOBaHA Ha PUCYHKe 13.

Boaa
MMC-5
»XKuakoctb: Jlrobas MMC-10
MNapametpobl NN F} MMC-20 = Jiobas
Mapametpbl TCIT [+ I'IMC-SOD
BHewHun gatymk: Bbikn MMC-100
STAHO/
TOCON

PucyHok 13 — Bblbop Tvna TennoHocutens

2.14.4 [Ins yCTaHOBKM TUMNA UCMONb3YEMOro Ten/IOHOCUTENS:

* HaXaTusMM KHOMOK (4 ) 1 ( ¥ ) yCTaHOBUTb YKa3aTeslb MPOTUB NMyHKTa “XKnakocTb”;

* MOCNEeAOBaTENbHBIMU HAXATUSIMM KHOMKKU ( P ) YCTaHOBWUTb MCMOSNb3yeMbIM B TepMocCTaTe
TENSIOHOCUTENb U3 CMUCKa TEMNIOHOCUTENEN, pEKOMEHAOBAHHLIX B Tabnuue 4.

2.14.5 EcnM npuMeHsieMblA  TEMNIOHOCUTENb OTCYTCTBYET B CMMWCKE, YCTAHOBUTb 3HAYeHWE:
"“XKnakoctb: Jliobas”. B aToM cnyyae ananasoHbl U3MEHEHUS TeMnepaTyp perynnposaHns n cpabatbl-
BaHMS 3aWMTbl OT neperpeBaHust 6yayT onpeaensitbCa TeMnepaTypHbIM AMana3oHOM TepMocCTaTa, B
coCTaBe KOTOPOro Ucnosb3yeTcs 610K perynmpoBaHus.

2.15 NMNapameTtpsl MNA-perynatopos

2.15.1 NA-perynaTop npeacTaBnseT coboi yCTpoMCcTBO, BbipabaTbiBatoLLee BbIXOAHOE YNpaB-
nsoLlee BO34ENCTBME MO MPOMNOPUMOHANbHO—MHTErpanbHO—AnddepeHUnanbHOMy 3aKkoHy. YpoBeHb
BbIXOAHOIO YMNpaBnsioWero BO3AEWCTBMS 3aBUCUT OT BENMYMHbI HECOOTBETCTBUS MeXay 3aja-
HMeM (YCTaBKOW) U BXOAHON U3MEPSIEMOW BESTMYMHOMN.

B naHHOM cnydae:

* BbIXOAHOE yrpaB/isitoLlee BO3AENCTBME — MIHOBEHHAsi MOLLHOCTb, MOABOAMMas K HarpeBa-
Teno;

* BXOAHas M3MepseMas BeMyMHa — CUrHan AaTtymka Temnepartypbl;

* 33[aHMe — yCTaBKa TemMneparypbl.

B 3TOM cnyyae perynatop 6yaeTt BblpabaTbiBaTb Takoe YnpaBnsitolLlee BO3AENCTBUE, NPU KOTO-
pOM TeMnepaTtypa AaTyvka cTpeMmunach 6bl K yCTaHOBIEHHOMY 3aaHuIo (YCTaBKe).

Mpu NU-perynmpoBaHuM BbIXOAHOE yNpaB/sioLee BO3AENCTBNE 3aBUCUT:

e OT pasHuLbl MeXxay 3aaaHneM (YCTaBKOM) U BXOAHOW M3MEPSIEMON BEIMYMHON — MPOMnopLu-
OHanbHasg CoCTaBNALLas;

* OT MHTerpana (CyMMmbl) 3TUX pa3HOCTEN — MHTEerpasibHasl COCTaB/soLas;

* OT CKOPOCTV U3MEHEHWSI BXOAHOW M3MEPSEMO BENMUMHbI — anddepeHLmanbHas cocTaBns-
owas.

2.15.2 B 6noke perynuposaHus umetotcs asa MNMUA-perynatopa:

* OCHOBHOM — C BXOZHbIM CUTHA/IOM OT BCTPOEHHOrO AaTyMKa TeMnepaTypbl;

* BHELHWN — C BXOAHbLIM CUrHANMIOM OT AaTuMKa TeMnepaTypbl, NOAKIOHAEMOro K BHELHEMY
pasbeMy 23 (PUCYHOK 2).

20



Bnokn perynnpoBaHus TeMnepaTtypbl NOrPYXHble LMPKYNSUMoHHble M51 cepun MACTEP PykoBoAcTBO Mo akcrnyataumm v1.2

2.15.3 [Insa Bxoaa B peaakTop napameTpoB [MMN-perynsitopa U3 MeHto HacTporku (2.13):

* HaXaTusIMM KHOMOK (4 ) 1 ( ¥ ) yCTaHOBUTb YKa3aTesb NpoTMB nyHkTa “lMapametpol NMNA";
* HaxaTb KHOMKY ( P ) Ana packpbITUSi MNyHKTa MEHIO;

e HaXaTusaMm KHomok (4 ) u () BblibpaTb MNMNA-perynatop: “OcHOBHON” nnn “BHeLWHUA";

* HaxaTb KHOMKy ( P ) ana Bxoaa B pefaktop napametpos MMN-perynsitopa.

CocTosiHVe aucnnes B peXxmMme peaakTupoBaHus napameTpoB ocHoBHoro MU/-perynsatopa no-
Ka3aHO Ha puUCyHke 14.

BK/IOYEHWE 3IaNTUBHOIO PEXMMA

KO3(MULIMEHT NPONOPLIMOHAILHOCTY .
NOCTOSIHHAs BPEMEHW MHTErpUPOBaHUs PABTO: BbIkn OcHoBHoW
MOCTOSIHHAs BPEMEHW AnddepeHLMPOBaHNS p= : PerynaTop

PucyHok 14 — MapameTpsbl [MNA-perynsatopa

2.15.4 ApantuBHbIN pexxum MNA-perynsitopa No3BOSIET NOMY4YUTb YAOBNETBOPUTENBHOE Kaye-
CTBO PEryIMpoBaHUs B LUMPOKOM AManasoHe TeMnepaTyp ANs Pas3nnyHbIX TUNOB TensoHocuTenen. Ho
B psie Cy4vaes, HanpuMmep, npy paboTe C BHELHWM AaTYMKOM TeMmnepaTypsbl, ucnonb3osaHue MN-pe-
rynaTopa C HEM3MEHSIEMbIMM MapaMeTpaMu NpeanoyTUMTENbHee, Tak Kak JaeT 6onee npeackasyeMbiin
pe3ynbTaT. [1o3TOMy B 6510ke napameTpos MN-perynsTopoB npeaycMOTpeHa BO3MOXHOCTb OTK/IHOYe-
HWS aganTUBHOro pexknma “AsTo:Bbikn” ansa ncnonb3osaHus MUA-perynstopa ¢ HeM3MeHsieMbIMKU Na-
pamMeTpamu.

[nsa BKIOYEHUSA UK BLIKNIOYEHUA aaanTuBHOro pexxuma NMNA-perynaropa:
* HaXaTusiMM KHOMOK (4 ) n (¥ ) yCTaHOBWUTb YKa3aTesb NpOTMB NyHKTa “ABTO”;
* HaXaTb KHOMKY ( P ) ANs NepeKtYEHNs pexmma.

Ansa nameHeHns YncneHHoro 3HaveHusa napametpa MNMNA-perynaropa:

* MOABECTU K HEMY yKa3aTeslb HaXXaTUsSIMU KHOMOK (& ) n (v );

* HaxaTtb KHoOnky ( » );

* YCTQHOBWTb HY>XHOE 3HaYeHne KHomkamu (4 ) u (7 ), nepeMelLas MUraroLmMn Kypcop KHomM-
Kamn (€ )mm (> );

* 3aKOHYMUTb BBOJ HOBOIO 3HAYeHUst HaxxaTneM KHonku 21 (+) (pucyHok 2). [insi OTMEHbI BHe-
CEHHbIX M3MEHEHWM HaXxaTb KHonky 20 (X).

[ns BbIxoda M3 pexuMa pefakTupoBaHus napametpos [MU/-perynatopa v Bo3BpaTa B MEHIO
HACTPOWMKM HaxaTb kHonky 21 («) unn 20 (X).
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2.15.5 MNpwn ucnonb3osanuun MUA-perynsatopoB ¢ HEM3MEHSIEMbIMM NapaMeTpaMu B 60MbLUNH-
CTBE C/ly4aeB 3HayYeHUs NapaMeTpoB, YCTAHOB/IEHHbIE NPeanpUATUEM-U3rOTOBUTENEM, AAlOT YAOBe-
TBOpUTENbHbIE pe3ynbTaThl. ECnn xe napameTtpol MNMUAA-perynatopoB TpebyoT KOppekTUpOBKM, He0b-
XOAUMO noAobpaTb UX 3HAYEHUSI SKCNEePUMEHTasbHO.

2.15.6 B nepByto ouepeab onpepensietcs koadduumMeHT nponopumnoHansHoctn Kp (pucy-
HOK 14). 1ns 3TOro 3Ha4YeHUs1 NOCTOSIHHbIX BPEMEHU MHTErpupoBaHust U anddepeHumMpoBaHus ycrTa-
HaenmeatoTcs paBHbiMK HyO: Ti = 0.0 n Td = 0.0. 3aTeM cTpouTcs rpadmk n3MeHeHUs TeMnepaTypbl
TENIOHOCUTENS B 3aBUCMMOCTM OT BpeEMEHM Npu paboTe no ycTaBke — nepexoHasi XapakTepuctuka.
YcTaBka fo/mKkHa ObITb Pacrosio)eHa Bblle UCXOAHON TeMMepaTypbl TENNOHOCUTENS. BO3MOXKHbIE BUAbI
NepexofHbIX XapaKTEPUCTMK MOKa3aHbl Ha pucyHke 15.

1 - 3HauyeHne Kp cnunwKOM BENnKO, ero cre-
AYEeT 3HAYUTENIbHO YMEHbLUUTD,

2 - HabnopaoTca 3aTyxalowme konebaHus.
Ecnv  npegnonaraeTca  Mcnonb3oBaTb
anddepeHUmanbHy0  COCTaBSIOLLYHO,
TO 3TO 3HauyeHue Kp ontumanbHo. Ecnu
AnddepeHumanbHas cocTaBnsaroLwas uc-
nonb3oBaTbca He byaet, To Kp cneayet
YMEHbLWWTb, YTObbl NONYyYnTb Nepexoa-
Hble XapaKTepuUCTUKK Buaa 3 unu 4;

3 - Habnogaetcs Hebonblwon BbIGPOC U
6bICTPO 3aTyxawwme konebaHusa. Ecnn
[0nycTuM Hebornbluoi neperpes, Kp on-
TUManeH;

4 - TemnepaTypa nnaBHO MOAXOAMT K yCTa-
HOBMBLLEMYCSI 3Ha4YeHUI0 6e3 BbIbpocoB

BpeMA u konebaHun;

5 - noaxoa K YCTaHOBMBLUEMYCSI 3HAUYEHUIO
CUNbHO 3aTsiHYT, Kp cneayeT yBennunTb.

4

YCTaBKa

TeMnepaTypa

Y

PucyHok 15 — Onpegenenne Kp

CneayeT 06paTUTb BHMMaHME Ha TO, YTO BO BCEX PACCMOTPEHHbBIX BbilE CyYasiX YCTaHOBUB-
Lieecs 3Ha4YeHMe TeMMepPaTypbl TENIOHOCUMTENS HE COBMAZAET CO 3HAYEHNEM YCTaBKW. DTa cTaTMyeckas
owmrbKa yCTpaHaeTCcs BBEAEHNEM MHTErPasibHON COCTaB/SIIOLLEN.

F
yCTaBKa |.. 2.15.7 ins onpeneneHvst MOCTOSIHHOM
BpeMeHn anddepeHumnpoaHuns Td koadpduum-
eHT nponopunoHanbHocT Kp pomkeH 6biTb
yCTaHOBNEH TakuM 06pa3oM, 4YTobbl nepexoa-
Hasl XapaKTepucTuKa COOTBETCTBOBasa Kpu-
BoM 1 (pucyHoK 16). [MOCTOSIHHYIO BpeMeHM
avddepeHumpoBanma Td cneayeTt nogobpatb
BpeMA TaK, YToBbl NepexoaHast XapakTepuCTvKa npu-

PucyHok 16 — Onpeaenenue Td HsNa BMA KPUBOW 2.

Temnepartypa

2.15.8 Mocne HacTpolky koacduUMEHTa NPOMNOPLMOHANbHOCTH, a, NpU HEOBXOAUMOCTH, U Mo-
CTOSIHHOV BpeMeHu anddepeHUMpOBaHNSs, HACTPaMBaAETCS NOCTOSIHHASA BPEMEHW UHTErpUpoBaHus. UH-
TerpanbHasi COCTaBnsOWAs NpeaHasHaveHa Ans Toro, 4Tobbl ybpaTb OCTaTOMHOE paccoriacoBaHve
MeXy YCTaHOBMBLLMMCSI 3HAYEHWEM TeMMepaTypbl U 3aaaHNeM (YCTaBKOW).
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Buabl nepexoaHbIX XapakTepucTuK Npu pasnyHbIX NOCTOSIHHbLIX BPEMEHU MHTErpUpPOBaHUS Mo-
KasaHbl Ha puUCYHKe 17.

YCTaBKA

2

2.

TeMneparypa

F 3 4

1 - wuHTerpanbHass cocTaBnsoowas  oOTCyT-
cteyeT (Ti = 0.0);

2 - noaxop K ycraeke 3aTsaHyT, Ti cneayert
YMEHbLUNTB;

3 - NOCTOSIHHas BpeMeHU MHTerpupoBaHus Ti
BblbpaHa ONTMMAsbHO;

BpeMs 4 - 3HauMTENbHbIN «MPOCKOK» BbILIE YCTABKM,

Ti cnegyeT yBennunTb.

Y

PucyHok 17 — Onpegnenenve Ti

.16 NMapameTpbl AaTYMKOB
16.1 B 6noke perynvMpoBaHusi YCTAHOBNEH BCTPOEHHbIV (OCHOBHOW) AaTyMK TemnepaTypbl U

[OMNYyCKaeTCs NOAK/IIOYEHME BHELIHEro AaTumKa TeMnepaTypbl K pasbeMy 23 (pUCYHOK 2).

2.16.2 Kaxxablii aaTumk npeactasnsieT cobon nnaTuHOBLIV TepMoMeTp conpoTusnerus (TCM) u
MMeET COBCTBEHHBIVM HE3aBMCKMMBbIM 610K NapaMeTpoB, cooTBeTcTBytowmi MOCT 6651 (pucyHok 18):

>

R =1000.0 QcHoB- Kaxablii 4aTumK MMeeT ConpOTUBEHME NpU
A= 3.9083E-3 HOW 0 °C pasHoe 1000 OM 1 cTaHAapTHbIM Habop
B =-5.7750E-7 AATYUK koacduumeHToB ans TCM ¢ Wigo = 1.385:
C =-4.1830E-12 e A= 3.9083 x 103 °C!

2
TO OHM MOTYT ObITb M3MEHEHBI NPY MOMOLLM peaaKTopa NapaMeTpoB.

e R=—_ -7 o(C-2
PucyHok 18 — MapameTpbl TCIM . 2 _ _iggg i 13_12 o(é_4

.16.3 ECnun 1M3BeCTHO, YTO KO3 DUUMEHTBI AaTUMKOB TeMMNepaTypbl OTINYHBI OT CTaHAAPTHbIX,

[lns BXoAa B pefakTop NapaMeTpoB AaTyMka M3 MeHI0 HacTporiku (2.13):

HaXXaTUsMM KHOMOK (4 ) n (¥ ) YCTAHOBUTb yKa3aTesb NPoTMB NyHkTa “MapameTpbl TCM”;

HaXkaTb KHOMKY ( P ) ANns packpbITUSi MyHKTA MEHIO;
HaXkaTusiMM KHOMOK (4 ) 1 (¥ ) BbibpaTb AaTumk: “OCHOBHOW” MK “BHeLHWIA";
HaXxaTb KHOMKY ( P ) Ana BXoAa B pefakTop napameTpoB AaTuyumKa.

NS N3BMEHEHNS YNCIIEHHOIO 3HaYeHNs napaMeTpa AaT4ynKa:

MOABECTUN K HEMY yKa3aTeslb HAXaTUSIMN KHOMOK (4« ) un (v );

HaXxaTb KHONKy ( » );

YCTQHOBUTb HY>XHOE 3HayeHne KHomMkamu (4 ) u (7 ), nepeMelLas MUraroLmn Kypcop KHom-
kamm () nm (D );

3aKOHYUTb BBOA HOBOMO 3HAYeHNs HaxkaTneM kHonku 21 («) (pucyHok 2). Ans OTMeHbI BHe-
CEHHbIX M3MEHEHUM HaXxaTb KHonky 20 (X).

Ons Bbixoaa u3 peXnMa peNAKTUPOBAHNA MapaMETPOB I'II/I,El,-perynﬂTopa M BO3BpaTa B MEHIO

HacTpou

Kn HaxkaTb kHonky 21 («) nnn 20 (X).

2.17 NMoaknroyeHue BHELWHero AaTtymka

2.17.1 Ins n3MepeHust n perynmpoBaHus TeMnepaTtypbl TENJIOHOCUTENS BO BHELUHMX NOTPebn-
Tensax 650K perynupoBaHus NnpeaycMaTpyBaeT NOAKIHYEHNE BHELLHEro AaTYMKa TeMnepaTypbl K pa3b-
emy 23 (puCyHoK 2). NS NpucOeAMHEHNS BHELLIHErO AaTyMKa COBMECTUTb KOUM Ha pasbeme 23 U B
OTBETHOM YaCTU pa3beEMHOI0 COeAMHEHNS Ha Kabene aaTymka U BCTaBUTb OTBETHYIO YacTb [0 LenykKa.

23



Bnoku perynnpoBaHus TeMnepaTtypbl NOrPYXHble LMPKYNSLUMoHHble M51 cepun MACTEP PykoBoacTBO Mo akcrnyataumm v1.2

2.17.2 Ons yctaHoBKK pexuma paboTbl 6510Kka perynimpoBaHus OT BHELLHEro AaTyMka U3 MeHIo
HacTporikm (2.13):

* HaXaTusMK KHOMOK (4 ) 1 ( ¥ ) yCTaHOBUTb YKa3aTesb NPOTUB MyHKTa “BHewHun aaTumk”;

e HaXaTneM KHonku ( P ) yctaHoBUTb “BHELLIHWI aaTumnk: Bkn”.

B pabouem pexuMe Ha aucnnee B NO3MLMKN «TeMnepaTypa TennoHocuTens» byaeT BblIBOAUTLCS
3HayeHune TemnepaTypbl, U3MEpPEHHOE BHELHMM AaTunmkoM. KpoMme Toro, byaeT akTuBeH «MHAuKaTop
ynpaBneHusl OT BHELHEro AaTumka» (pUCYHOK 4).

2.17.3 B pexwume paboTbl 6510ka perynmpoBaHust OT BHewHero aatyuka MNNA-perynstopbl BKAO-
YaOTCA KacKagHO, KaK NMoKasaHo Ha puUcyHke 19.

3apaHue Ynpaenenue

(ycTaBka) H *
OCHOBHOM

| |: perynsitop

BHeLwHWM
| " perynsTop

BHELWHNI OcHoBHOM  HarpeBatenb
AaTUMK AaTumnK
BHeLWHWI noTpebuTtens BaHHa TepmocTaTa

PucyHok 19 — PaboTta OT BHelwHero gaTumka

! [lpum ucrionb3oBaHm [TV[-peryisaTopos ¢ HEU3MEHSEMbIMU rapameTpamm (2.15.5) nocrosHHasa spe-
MEHU MHTEMPUPOBAHNS BHELLHEro MVf-perynsaropa A0/KHA ObiTb 3HAYNTEIbHO OO/IbLUIE TOCTOSIH-
HOY BPEMEHM MHTErPUPOBAHMS OCHOBHOIo TWA-perynaropa. Tiswewnero > 10X Thocuosroro-

2.18 Koppekuusa TeMmnepartypbl

2.18.1 Ancnnelt nokasblBaeT TeMnepaTypy TEMIOHOCUTENS, U3MEPSIEMYIO BCTPOEHHBLIM AaTuu-
KoM (puUCyHOK 4). OTa TemMnepaTypa 4YacTo He COOTBETCTBYET AEUCTBUTENBHON TEMMNEpAType B BaHHE
TEPMOCTaTa, U eLle MeHee OHa COOTBETCTBYET TEMMEPATYPE TEM/IOHOCUTENS BO BHELLUHEN NOAK/HOYEH-
HOW cucTeMe. Pa3HOCTb 3TMX TEMMNepPaTyp ONpeaenseTcs U3MEPEHNEM AENCTBUTENbHOM TEMMEPATYPbI
Npy NOMOLM KOHTPOJSIbHOrO TEpMOMETpa M BBOAUTCA B 610K perynupoBaHus B BUAE NMOMNPaBOYHOIO
KoadhduumeHTa (KOppeKLMmM), KOTOPbIM COXPaHSIETCS B NaMsaTU U AobaBnseTcs K namMepsieMon Temre-
paType TennoHocuTens.

Koppekuums — 310 npoueaypa, C NOMOLLbIO KOTOPOWN NokasaHus avcnnes 61oka perynmpoBaHus
NpMBOASTCS B COOTBETCTBME C TEMMEepaTypon TEMSIOHOCUTENSI, ONpeAeneHHON KOHTPOSIbHbIM TepMO-
METPOM.

2.18.2 AN U3MEHEHUS BENTMYMHBI KOPPEKLMM U3 MEHIO HACTpovikm (2.13):

* HaXaTusIMK KHOMOK (4 ) n ( ¥ ) yCTaHOBUTb yKasaTesnb NpoTuB nyHkTa “Koppekuus, °C";

* HaxaTb KHOnky ( » );

* YCTaHOBMWTb HY)XHOE 3Ha4yeHMe KHOMKaMu (4 ) u (¥ ), NnepeMeLLas MUraioLLmMin Kypcop KHon-

kamm (<) wvm (P );

* 3aKOHYUTb BBOA HOBOMO 3HaYeHUst HaxxaTneM KHonku 21 (+) (pucyHok 2). insi OTMeHbI BHe-

CEHHbIX M3MEHEHUI HaXxaTb KHonky 20 (X).
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MNpumep onpeaeneHns BENMUYNHBI KOPPEKLUUK MoKa3aH Ha pucyHke 19.

= 40.00 s.0

T,=39.75°C/ T, = 40.00 °C

PucyHok 20 — Koppekuust TemnepaTypsl

[na onpepeneHns Benv4yMHbl KOp-

pekuun:
e [0XAATbCH CTabunmsauum nokKasaHui

TeMnepaTypbl TEMIOHOCUTENSA HA AMUC-
nnee;
MOMECTUTb B TEMNIOHOCUTENb KOHTPOJb-
Hbli TEPMOMETP C COOTBETCTBYIOLLEN
MOrpeLlHOCTbI0  U3MEpeHUt  Temnepa-
TYpbl;
onpefenuTb BENNUYUHY KOPPEKLUM TEM-
nepaTypbl Kak pasHuLy Mexay Temne-
paTypoi, W3MEPEHHOW KOHTPOJIbHbIM
TEPMOMETPOM W NOKa3aHUSAMM ANCTIIEN
AT =T, —-T;
AT = 39.75 °C - 40.00 °C = -0.25 °C
BBECTM BENMYMHY KOPPEKLMM B NaMsaTb
6/10ka perynMpoBaHns B COOTBETCTBUM
c 2.18.2.

! Koppexkymio cnegyer rpoBoguTb /MO0 Ipu 3HAYEHUN TEMIEDPATYPbI, KOTOPAas Yalle UCIo/b3yeTcs
11DU UCTTILITAHUSIX, JIMOO B CDEAHEN TOYKE ANANIA30HA TEPMOCTATUPOBAHUS.

2.19 YcTtaHOBKa Nopora roToBHOCTHU

2.19.1 NHamkaTop cTtabunusaumm TemnepaTypbl TennoHocutens 18 (pUCyHOK 2) 3aropaeTcs B
cflyyae, ecnin pasHuua MeXxay TeKyLler TeMMepaTypon TENOHOCUTENS U YCTAaHOB/IEHHOW TeMnepaTy-
POV He MpPEBbLIWAET 3HAYEHNE, YKA3aHHOE B NYHKTE MEHIO HACTPOWKM “FOTOBHOCTb” B TeyeHne 1 Mu-

HYTbl.

2.19.2 CpabaTbiBaHMe uMHAMKaTOpa 18 oOcCTaHaBAMBaeT MpPOLECC afanTMBHOW  HACTPOMKM
MNUA-perynsatopa (2.15.4) n coobwaeT o BbIxoae TepMOCTaTa Ha PeXNM.

NS U3MEHeHWs1 BEIMYMHbI NMOPOra rOTOBHOCTM U3 MEHIO HACTponku (2.13):
* HaXaTuUsIMW KHOMOK (4« ) 1 ( ¥ ) yCTaHOBUTb yKasaTesb NPOTUB MyHKTa “TOTOBHOCTb, °C”;

* HaxaTb KHOMNKy ( » );

* YCTQHOBWTb HY>XHOE 3HaYyeHne KHomkamu (4 ) u (7 ), nepeMelLas MUraroLmMn Kypcop KHoM-

kamm (<) v (P );

* 3aKOHYWUTb BBOA HOBOMO 3HaYeHUsi HaxxatneM KHonku 21 (+) (pucyHok 2). insi OTMeHbI BHe-

CEHHbIX M3MEHEHWM HaXxaTb KHonky 20 (X).

* —— @ ——

MuHuMaIbHoe 3HaYeHne rnopora rotosHoctv cocrassiser 0.02 °C.

He cregyer ycraHaB/mBaTh HU3KOE 3HaYEHNE r1opora roToBHOCTHU 6e3 Heobxoammocty. HeobocHo-

BaHHoOE yMEHbLLUEHNE BEJTNYUHBI 10pora roToOBHOCTU 3aTAMMBAET poLjecc a,ﬂaﬂTI/IBHOI/‘II Hacry pOﬁKM

Tfg-perynaropa.

2.20 Pa6boTta no nporpamme

2.20.1 MoMMMO pexunMa NoaaeEPXKaHUS YCTaHOBNEHHOW TEMMEPATYPbI, 610K perynMpoBaHUs Mo-
XKET BbINOSHSATL NPOrpaMMy, cocTosiwyto u3 10-TM TeMnepaTypHO-BPEMEHHbLIX OTPE3KOB — 3TaroB.

Kaxxaplil 3Tan nporpaMmMbl onpeaenseTcs:
* MOPAAKOBLIM HOMEPOM;
e KOHEYHOW TeMmnepaTypou;
e UTENbHOCTbHIO.
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2.20.2 Bxog B npoueaypy pefakTMpoBaHUS NMPOrpaMMbl U3 pexxuMma YCTAHOBKM TeMmrnepaTypbl
perynuposaHus (2.7) npounaoCcTpMpoBaH Ha pUCyHke 21.

NPOLO/MKUTENBHOCTb  YKasaTenb Ha HayanbHas TeMmrepaTypa /[IMTENbHOCTb

MNpOorpaMMbi penaKTMpyeMbiit 3Tan METKa 3Tana 3Tana

 —— — MHAMKATOP
t1= %ggg’g 1 : 20 5 8 MOSIOXKEHNS
t2=25.00° —> kasaTens
ts=40.00°C \’3 30 00°C <> 110'

» [IPOIPAMMA O 4 40.00° C 90’

3aUMKNEHHOCTE / BBOA BBOZ

NpOrpaMMbi TeMmnepaTypbl ANUTENBHOCTM

3OO TOOD

PucyHok 21 — PegakTupoBaHue nporpammbl

YT0bblI NporpaMMa BbIMNOJHSANACk HECKOHEYHO W, MOC/IE NOCNEeAHEro BbINMOSIHEHHOMO 3Tana
ynpaBneHne onsTb NepeaaBanocb B Ha4ano NporpaMMbl, HYXKHO HaXxaTneM kHormku (4 ) B pexume
YCTQHOBKM TeMnepaTypbl YCTaHOBUTb MPU3HAK 3aUMKIEHHOCTM MporpaMMmbl. MOBTOPHOE HaxaTtue
KHOMKM COpOCUT 3TOT MpPU3HaK.

XoA BbIMNOSIHEHNS NPOrpaMMbl U3 4-X 3TamnoB, NOKa3aHHOM Ha pUCYHKe 21, NPOMNIIOCTPUPOBAH
Ha pUCYHKe 22.

Xo4  BbINOMHEHWS  Npo-
A rpammbl:

TEMNEpaTypa * C MOMEHTa 3anycka nporpammbl
T4 TemnepaTypa BbIBOAUTCS Ha 3Ha-
yeHne Ti = 20.00 °C n yaepxm-
BAaeTCA Ha 3TOM YpOBHe B Teye-

Hue t; = 90 MuH;
* Temrnepatypa BblBOAUTCA Ha
T,=T, \ ypoBeHb T2 = 30.00 °C co cxo-
pocTbto(T—T1)/t2 = 0.2 °C/MuH.
MNepexon K cneaywowemy 3tany
NPOUCXOAUT MpU  AOCTMXKEHUN

T, b\ TemMnepaTypbl T2;
/ t t t, £, ¢ TeMnepaTypa YAEpXWBAETC Ha
— e pie vt »; BPEMA ypoBHe T2 = 30.00 °C B TeueHue
" t; = 110 MuH;
PUCyHOK 22 — BbINOMHEHWE NPOrpPaMMbl e TemnepaTypa BblBOAMTCS  Ha

ypoBeHb T4 = 40.00 °C co ckopo-
cTbio (T4—T3)/ts = 0.11 °C/MuH.
2.20.3 BbInonHAITCA BCE 3Tarbl NporpaMmmsbl, AJIMTENbHOCTb KOTOPbLIX HE paBHa Hyno. Takue
3Tanbl Ha3bIBAOTCA 3HAYMMbIMUK. DTanbl C HYJIEBON ANUTENBHOCTBIO MPU BbINOSIHEHUW NPOrPaMMbl Ur-
HOpUpYtoTCS.

2.20.4 Ecnv TeMnepaTypa BbIMOMHAEMOro 3Tarna paBHa TeMnepaType npeabiayLwero 3HaunMoro
3Tana, TaKoM 3Tan Ha3blBaeTCs CTAaTUYECKUM. Llenblo BbIMOMHEHMS TaKOro 3Tana ABAsSETC noaaepXa-
HME MOCTOSIHHOM TeMMepaTypbl TENJIOHOCUTENS B TEYEHNE ONPEAENIEHHOMO BPEMEHMW.

2.20.5 Ecnm TeMnepaTypa BbINOHSIEMOro 3Tana OT/IMYHa OT TeMnepaTypbl NpeablayLero 3Ha-
YMMOro 3Tana, TakoM 3Tan Ha3blBaeTCs AMHAMUYECKUM. Llenblo BbINOMHEHNS Takoro 3Tana sBnseTcs
noaAep>XaHne NOCTOSIHHOM CKOPOCTW M3MEHeHMs1 TeMnepaTypbl TennoHocuTens. CKopocTb onpeaensi-
€TCS, KaK pa3HOCTb TEMMEPATYP BLIMNOIHAEMOro 1 NpeabIAyLLEro 3Ha4YMMOro 3Tana, AeneHHas Ha aAnu-
TeNbHOCTb BbIMONHAEMOoro 3tana: V = (Tewnons — Tnpen) / tewnons. BbIMOMHEHNE AMHAMMUeECKoro 3tana
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3aKaH4YMBaETCA MpU AOCTUXEHUN KOHEYHOW TEMNEPATYpPbI, AaXXe B TOM Ciny4vae, €C/I1 BbINOJIHEHNE MO~

Tpebyet

MeHbLLe unu 6onblue BpEMEHU, YEM YCTAHOBJIEHO B AJINTENIBHOCTU 3Tana.

2.20.6 MepBbIli BLINOMHAEMBIM 3Tan Bcerga ctatnyeckui. OTnvMume NepBoro 3Tamna oT Apyrux
CTaTMYECKMX 3TANOB COCTOUT B TOM, YTO CTabunmsaumsa TeMnepaTypbl HAUMHAETCS OT TEKyLUeh TeMne-
paTypbl TEMJIOHOCUTENS.

2.20.7 MNocne BbINO/HEHUS NOCNEAHEr0 3Ha4YMMOro 3Tana He 3aUMK/IEHHOW MPOrpaMMbl 610K
PEryIMpoOBaHNA NEPEXOAUT B PEXMUM OxuaaHus. Ecnv nporpamMma 3aumkieHa, TO BbIMOSIHEHWE MpPO-

rpaMMmbl

Ha4YHETCA 3aHOBO.

! Cnegure 3a TeM, YTObbl 3a[aBAEMbIE 3TArlbl IPOrPamMMbl Obl/iv BbITOTHUMbI, TaK KaK MAKCUMAa/lbHasi
CKOPOCTb U3MEHEHMNS TEMIEPATYPbI OMNPEAENSETCS MACCOU TEM/IOHOCUTESS, €r0 TEINIOEMKOCTbIO,
TEr/I006MEHOM C OKDYXKAIOLLEV CDELOU U APYIMMU [1aPAMETDAMM.

2.20.8 [ing BBOAA UNKN peaakTUpOBaHUSA NPOrpamMmbl:

HaXkaTmeM (yHKLUMOHANbHOW KHOMKK «3adaHne» (2.7) BOWTU B peXWM YCTaHOBKM Temnepa-
Typbl;

HaXXaTUsIMM KHOMOK (4 ) n (¥ ) YCTAHOBUTb yKa3saTeslb NPoTuB CTpoku “TIPOrPAMMAY;
HaxkaTb KHOMNKY ( P );

HaXaTUSMKN KHOMOK (4« ) 1 (¥ ) yCTaHOBUTb yKa3aTesb NPOTUB BBOAMMOrO WU pefakTupy-
€MOoro 3Tana;

HaxxaTb KHOMKy ( 4 ) Ang BBOAA 3Ha4YeHWs TeMnepaTypbl 3Tana;

YCTQHOBUTb HY>KHOE 3HauYeHWe TeMMepaTypbl KHOMKaMu (4 ) u (7 ), nepeMeLlasl MUraloLLmi
Kypcop kKHonkamu (4 ) mnam (P );

3aKOHYUTb BBOA HOBOMO 3HAYeHNs HaxkaTneM kHonku 21 («) (pucyHok 2). Ans OTMeHbl BHe-
CEHHbIX U3MEHEHUIN HaxaTb KHonky 20 (X);

HaXxaTb KHOMKY ( P ) Ang BBOAA 3HaYEHWs ANUTENbHOCTU 3Tana;

YCTAHOBUTb HY>XHOE 3HauyeHue ANUTENbHOCTU B MUHYTax B guanasoHe oT 0 go 999 kHon-
kamMun (4 ) n (¥ ), nepeMelLas MuratoLmin Kypcop kHonkamu (4 ) wam (P );

3aKOHYUTb BBOA HOBOMO 3HAYeHNs HaxkaTneM kHonku 21 («) (pucyHok 2). Ans OTMeHbl BHe-
CEHHbIX M3MEHEHWI HaXxaTb kHorky 20 (X);

TaknM 06pa3oM BBECTU 3HAYEHUS NapaMeTpPOB NS BCEX peAakTUpyeMbIX 3Tarnos;
3aKOHYUTb BBOA MPOrpaMMbl HaxaTmeM KHomku 21 («) (pucyHok 2).

2.20.9 3anyck nporpaMMbl Ha BbINOMHEHWE NPOUNIIOCTPUPOBAH Ha PUCYHKe 23.

[ns 3anycka nporpammbl:
e HaxaTueM yHKLMOHANbHON KHOMKW «3apa-

3anyCK 1 Hue» (2.7) BOWTU B PEXUM YCTaHOBKW TEMMe-

paTypbl;
* HaXaTMUAMKU KHOMOK (4« ) n (¥ ) yCTaHOBUTb

C aTana

yKazartenb npotus cTpoku “MPOMPAMMA”;

¢ M3MEHEeHne t e HaxaTb KHOMKy 21 («) (pucyHok 2);

HOMEpa 3Tara

* KHOMKamu (4« ) u (¥ ) YyCTaHOBUTb HOMep
@ @ @ @ CTapToBOro 3Tana, oH byaer oTMeyeH MeT-

Kol ® B pejakTope nporpamMmbl  (pucy-
HOK 21);

PycyHok 23 — 3anyck nporpamMmbi * 3anycTuThb nporpammy HaXaTnem
KHOMKkKM (€ ).

2.20.10 Ecnu npn BXo4e B peXUM YCTaHOBKM TeMnepaTypbl MporpaMMa yxxe MUCnosHanach, ee
BbIMNOSIHEHWE MOXXHO NPOAC/IKUTL HaXKaTueM KHonku ( ).
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2.21 YnpaBneHue X0/104WIbHO MAaLUMHOMN

2.21.1 ind  yCTaHOBKM  pexwuma YnpaBfieHUsI  XONMOAWIbHOM  MalWMHOM W3 MEHI0
HacTporiku (2.13):

* HaXaTusMM KHOMOK (4 ) 1 ( ¥ ) yCTaHOBUTb YKa3aTeslb MPOTUB NyHKTa “Xonoa. MawmHa”;

* HaxaTueM kHonku ( P ) yctaHoBuTb “ Xonoa. MalmHa: Bkn”.

B 3TOM pexumMe 3n1eKTpoHHas cxema 6510ka perynmpoBaHuns opMUpyeT KOMaHAabl yrpaBieHus
MOLLHOCTbIO XONOAWSIbHOM MallMHbI, KOTOpble MepeaaroTcsl aapecaTy MOCPeACcTBOM MHTepdeiica B
pa3bemMe 1 (pucyHoK 1).

2.22 Tamep

2.22.1 BCTPOEHHbIN TaMep NpeAHA3HAYeH s HanoMMHAHMS onepaTopy 06 UCTeYeHun ycTa-
HOB/IEHHOIr0 MHTEpBasia BpeMeHW. Ero MoXXHO MCnonb3oBaTb NpY HEO6XOANMOCTU BbINOSTHEHUS KaKoN—
nnbo npoueaypbl Yepes onpeaeneHHoe BpeMsi, HanpuMmep, 3aMeHbl 06pasL0oB, NOAroTaBMBaEMbIX ANst
aHanusa.

2.22.2 BonTK B peXXUM ynpaBiieHnsi TaMepPOM MOXXHO Ha)xaTueM kHonku 21 («) (pucyHok 2) B
pabouyeM pexume.
CocTosiHMe aucnnes B 3TOM peXxume rnokasaHo Ha pucyHke 24.
pe3ynbTaT (Yachl : MUHYTHI : CEKYHAbI)

@@@@

PucyHok 24 — Tanmep

2.22.3 Tanmep ncnonb3yeT 06paTHbIM OTcYeT. Mpu AOCTUXKEHUN HYNIEBOMO 3HAYEHNS pa3aaeTcst
KpaTKOBPEMEHHbIN 3BYKOBOW CUIrHAN U Ha Aucnsee nosiBnsieTcs MHpopMaumoHHoe cooblueHne «Bpems
UCTEKNO!», KOTOPOE MOXHO YOpaTb HaXaTneM 06O KHOMKMK.

2.22.4 [Ins yCTAaHOBKM HA4a/ibHOro BPEMEHM OTcyeTa HaxaTmsaMmn kHonku ( 4 ) BbibpaTb nsme-
HAEMYIO YaCTb YaCbl—MUHYTbI—CEKYHAbI U YCTAaHOBUTL TpebyeMoe 3HayeHne KHonkamm (4« ) un (). 3a-
NyCTUTb TanMep KHonkon ( P ).
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3 TEXHUYECKOE OBCJT1Y)XUBAHME

3.1.1 TexHnuyeckoe obcnyxmBaHve 610KOB perynnpoBaHUs CBOAMTCS K COBMOAEHMIO NMpaBui
3KCMNyaTaumm, XpaHeH1s U TPaHCMOPTUPOBAHMS, U3N0XEHHbIX B HAaCTOSILLIEM PYKOBOACTBE MO 3KCNy-
ataumm, 1 NPoUIaAKTUYECKMM OCMOTPaM.

3.1.2 MpodunakTnyeckne ocMOTpPbI NPOBOAATCA B MOPSAKE U C NEPUOANYHOCTbIO!, yCTaHOBEH-
HOW B OpraHu3aumm, sKCcnayaTmpytowen 6510kmM perynMpoBaHusi. B pamMkax 0CMOTpOB HEO6XOAMMO KOH-
TPOAMPOBATb LENOCTHOCTb LWIAHroB B 061aCTW UX KpenieHus Ha WTyLepax.

3.1.3 BO3MOXHbI€ HEUCMPABHOCTU M CNOCO6bI MX YCTPAHEHMS MpUBEAEHbI B Tabnuue 5, Bo Bcex
OCTaslbHbIX Cly4Yasix Bbixoda G/I0KOB peryMpoBaHUS M3 CTPOsi criedyeT obpallaTbCs Ha npeanpus-
TUe-U3roToBUTENb.

Tabnuua 5

BeposiTHasi NpuymHa Cnocob ycTpaHeHust

HeuncnpaBHOCTb MpW3HaK HEMCNPaBHOCTY

bnok perynunposa-
perynip CpaboTtan aBTOMaTH-

HUSI He MepeksoYa-
eTcs B pabouwnii pe-
*um (2.3.3)

He cBeTutCca aucnnemn

YeCcKuM NpeaoxpaHn-
Tenb

BkntoumnTtb cpaboTas-
LM NpeaoxpaHnTenNb

lNeperpeBaHue nsu-
raTtens Hacoca

PerynsipHo cpabaTbiBaeT
3awmTa OT neperpeBaHus

Mcnonb3oBaHne BA3-
KOro TensoHocuTens

3aMeHUTb TEMJIOHOCU-
Tenb

ABUraTengd Hacoca

4 TPAHCINOPTUPOBAHUE U XPAHEHUE

4.1 TpaHcnopTupoBaHue

4.1.1 TpaHcnopTupoBaHne 6710KOB peryMpoBaHUsl B YrNakOBaHHOM Buae Mpou3BOAST BCEMU
BMAAMM TPAHCNOPTA B 3aKPbITbIX TPAHCMNOPTHLIX CPeACTBaxX B YCNOBUSIX, COOTBETCTBYIOLUMX YCII0BUSAM
4 IOCT 15150.

4.1.2 Nocne TpaHCNOPTUPOBaHUS NpWU OTpUUATENbHbLIX TeMnepaTypax 610Kn perynnpoBaHus
[AOSMKHbI 6bITb BblaepXXaHbl 6€3 ynakoBku B paboumx ycnoBmsx B TedeHue 3 4acos.

4.2 XpaHeHue

4.2.1 broku perynupoBaHnsa 0 BBEAEHUS B SKCNlyaTauMmio CneayeT XpaHuTb Ha Ckiagax B yna-
KOBKE NpeanpuaTUS-U3roToBUTENs B YCIIOBMAX XpaHeHus, cooteeTcTeyrowmx 1 FOCT 15150.

4.2.2 XpaHeHune 6/10KOB perynnpoBaHns 6e3 ynakoBKM BO3MOXHO NpU TeMnepaType OKpYyKato-
ero Bo3ayxa oT 5 A0 40 °C 1 oTHocuTeNbHOM BnaxxHocTu A0 80 % npu TemnepaTtype 25 °C. Coaep-
)KaHWe Mbinu, NapoB KUC/IOT W LESTOYEN, arpeCcCUMBHbIX ra3oB M APYrUX BpeaHbIX NpUMecei, Bbi3biBato-
LLIMX KOPPO3UIO, HE A0/MKHO NPEBLILIATbL COAEPXKAHUS KOPPO3UMHO-aKTUBHbIX areHTOB NS aTMocdepsbl
Tnna I B cootBeTcTBUM ¢ MOCT 15150.

! MNpw perynsipHoi aKkcnnyaTaumum 6110KOB peryipoBaHmsi NpounakTMYeckue 0CMOTPbI OCYLLECTBIIATL HE peXxe

O[IHOrO pa3a B MecsiLl.
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5 MPOYME CBEAEHUA

5.1 ®opma 3anmucu npm 3aKkase

5.1.1 B kayecTBe onuuin 610KM peryniMpoBaHUs MOryT 6blTb YKOMMIEKTOBaHbI CleayOLMMM
3NeMeHTaMu:

* uHTepdelicoMm RS-232 nnm RS-485;

* raslbBaHMYeCcKn M30NMpPOBaHHbIM MHTepdeicom RS-485U.

5.1.2 3anucb npwu 3akase 610Ka perynmpoBaHus:
Bnok perynmpoBaHusi TeMnepaTypbl NOrPy>XHOW LMPKYISILMOHHbIN
M51.<Moandukaums><ucrnonHeHme>-<onuusa>, TY 28.29.60-070-44229117-2018.
<mogmdwmkauma> — 1,2, 3

<WUCNOJIHEHNE> — [l — nnacTukoBbIN Hacoc. ns 6/10KOB peryiMpoBaHMs C HACOCOM U3 HepXKa-
BEIOLLEN CTann 3Ta NO3nLMS OCTaeTCs MyCTOoM

X — Hanuuue mMoayns ynpaBfieHUsl XON0oAWNbHOW MalunHoW. ns 6/10KkoB pery-
NMPOBaHMA, He NpeaHa3HaYeHHbIX AN1s1 YpaBaeHnUs X0NoAUAbHON MalLMHOW,
no3unumst OCTaeTcsl NyCTom

<onuusa> — 232 — Hanuuue nHtepdeiica RS-232
485 — Hanuune nHTepdeica RS-485

485/ — Hanuume ranbBaHUYECKM U30/IMPOBAHHOIO MHTepdeica RS-485
5.1.3 MNMpuMepsbl 3anncK rnpu 3akase:

M51.1X-232 — 6nok perynupoBaHuns M51.1, ocHalLeHHbIN MOAYNEM YNpaBIeHUsl XONoANIbHON
MaLUMHOMN 1 MHTepdencom RS-232.

M51.31-4851 — 6nok perynupoBaHust M51.3 ¢ naacTMKOBLIM HAaCOCOM, OCHALLEHHbIN ranbBa-
HWYECKM U30/IMPOBaHHbIM MHTepdeicom RS-485.

30



Bnoku perynnpoBaHus TeMnepaTtypbl NOrPYXHble LMPKYNSLUMoHHble M51 cepun MACTEP PykoBoacTBO Mo akcrnyataumm v1.2

5.2 CBegeHus o npmeMkKe

5.2.1 bnok perynvmpoBaHus TeMnepaTypbl MOMPY>XHOW LMPKYNALUMOHHBbIA M51.,
cepun MACTEP 3aBoackon N2 npoLuen npueMo-caaTouHble UCMbITaHMSA B COOT-
BeTcTBMM C TY 28.29.60-070-44229117-2018 v gonyLeH K MpUMEHEHMUIO.

[ata Bbinycka

M.M.
OKK

5.3 CBuperenncTrBo 06 ynakoBke

5.3.1 Bnok perynvpoBaHusi TeMnepaTypbl MOFPY>XHON LIMPKYISLUMOHHBIN M51.
cepun MACTEP 3aBoackon N2 ynakoBaH B COOTBETCTBUM C TpeboBaHUSIMU
TY 28.29.60-070-44229117-2018.

[laTta ynakoBKu

YNakoBKy npou3sen
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5.4 NapaHTHiiHble 06513aTeNbCTBa

5.4.1 FapaHTWIHbINA Cpok!, B TEUEHME KOTOPOro NpeanpusiTue-u3roToBUTENb 06S3yeTcs YCTpa-
HSITb BbISIB/IEHHbIE HEMCNPABHOCTU, COCTABNAET 24 Mecsla C MOMeHTa BBOAa 6/10Ka perynMpoBaHus B
3KCMNyaTaumio, Ho He 6onee 25 MecALIEB C MOMEHTA OTrPy3KK NoTpebuTenio. MapaHTuiiHbIe NpaBsa no-
TpebuTens NpU3HalOTCS B TEYEHME YKA3aHHOIO CPOKA, EC/IN OH BbIMOJHSAET Bce TpeBGoBaHMS MO TpaHC-
MOPTMPOBKE, XPAHEHMIO U 3KCMNJTyaTauum 6110Ka peryiMpoBaHus.

5.5 CBeaeHusa o peknaMmaumax

5.5.1 Mpwu Bo3BpaTe 6510Ka perynmpoBaHusa NpPeanpuUsTUIO-U3roTOBUTENIO AN TEXHUYECKOro 06-
CNY>XWBAHUS MW peMOHTa HeobxoanMo 3anonHUTL (OpMy 3anpoca Ha TeXHMYecKoe 06CnyXuBaHue,
npuseaeHHyto B MNMpunoxxeHun b.

5.5.2 lMNpw HemcnpaBHOCTY 6110Ka perynMpoBaHusi B NepMoa rapaHTMMHOMO CpoKa NoTpebutenem

AO/MKEH BbITb COCTAB/EH aKT pPeKaMaLun C YKa3aHWEM BbISIBIIEHHbIX HEUCNPABHOCTEN.

' Brok DEry/IMPOoBarHms, BO3BPALYAEMbIN MPEANPUSITUIO-UIrOTOBUTENIO [J1S TEXHUYECKOrO OOC/TYXU-
BaHusi WM PEMOHTA, [O/DKEH ObiTb YUCTbIM. EC/IM OOHaPYXUTCS, YTO BJI0K PErY/IMpOBaHus 3arpss-
HEH, TO OH 6YyAET BO3BPALLEH MOTPEOUTESIIO 33 EI0 CYET, 3arpsa3HEHHbIV OI0K PEry/IMpOBaHNUsS He
OyAET PEMOHTUPOBATLCS, 3aMEHSITHCA WM 10N134aTk 104 rapaHTio 40 TEX 110p, 110Ka OH He byaeTr
oynLeH rnoTpebuTesiem.

5.5.3 3anonHeHHas ¢dopMa 3anpoca Ha TexHu4deckoe obcnyxmsaHue U, npu HeobxoaMMocTy,
aKT pekiaMaumm BMecTe C U3aenMeM BbiChIIaloTCs B aapec NpeanpusiTus-m3rotToBuTens:

000 «Tepmakc»

<& 634507, r. ToMmck, n. MpeateueHck, yn. MenvopatusHas, 4. 10A, ctp. 1
8 (800) 250-26-65

! FapaHTUIHbIN CPOK paccumTaH ucxoas us 40-yacoBolt pabodyeit Hegenu.
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