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HacTosilee pyKoBoACTBO MO 3KCMayaTaunMmn pacnpocTpaHseTcs Ha 6/10Ku perynnmpoBaHust Tem-
nepaTypbl NOrpy>xHble LMPKynsumMoHHble M53 cepun MACTEP (aanee no Tekcty — 610Ku perynmposa-
HUS1) U COAEPXMT CBEAEHMS, HEObXOANMbIE A1 M3YUYEHNS U NPABUIbHON TEXHUYECKON 3KCryaTaumm
6noka perynupoBaHus.

K paboTte c 6nokaMun perynmpoBaHms AOMYCKAOTCA nua, N3y4nBLUME HACTOsILLEE PYKOBOACTBO
Mo 3KcnyaTauun, MMerLme HeobxoammMyro NpodeccnoHanbHY0 NOArOTOBKY U 06y4eHHble NpaBunam
TexHuKn 6e3onacHOCTM Npu paboTe C 3NeKTpoyCTaHOBKAMU.

M3roToBUTENb OCTABNSET 338 CO60M NPaBO BHOCUTb B KOHCTPYKLIMIO U CXEMY 610KOB perynmpo-
BaHWUS1 U3MEHEHWS], HE BNUAIOLLIME HA UX TEXHUUYECKME XapaKTEPUCTUKKM, 6e3 KOpPEKLMM 3KChnyaTauu-
OHHOW IOKYMEHTaLMMK,

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

1 ONMMUCAHMUE U PABOTA BJIOKOB PEIrvyJInPOBAHUSA

1.1 HasHauyeHue

1.1.1 bnoku perynuposaHus M53 npegHasHadeHbl Ans paboTbl B COCTaBE XKMAKOCTHLIX TEPMO-
craTtoB cepun MACTEP. bnoku perynuposaHus M53 MoryT paboTtaTtb B NepenvBHbIX TEpMOCTaTax C BaH-
HaMW, UMEIOLMMMN ABOVHbIE CTEHKMU.

1.1.2 Bnoku perynnpoBaHus TemnepaTypbl M53 MOryT BbinyckaTbCst pa3HbIX MOANGUKALIMIA, KO-
TOpblE Pa3/iMyaloTCs:

e  [IMANAa30HOM perynnpoBaHusa TeMNepaTyphl;

e  POU3BOAUTENBHOCTLIO HAacoca (MOLWHOCTDL);

e  HanMuMeM BCTPOEHHOrO TenI006MeHHMKa;

e rabapuTHbIMK pa3mepamun, Maccom.

MicnonHeHusi 6/10KOB perynMpoBaHUSl OT/IMYAIOTCS MaTepuasioM Hacoca M HalMuMeM Moayns
yNpaBlEHNs! XONOANTbHOW MaLLMHOW:

e /1 — yka3blBaeT Ha MaTepuan Hacoca M MUCMONb3yeTCs TONbKO ANt 6/T0KOB peryimpoBaHust
C NMACTUKOBbLIM HacocoM. [nst 6/10KOB C HACOCOM M3 HEPXKABEIOLLEW CTanu 3Ta No3vuus
OCTaeTCs NyCTou;

e X — yKa3bIBaET Ha BO3MOXHOCTb PaboTbl 6/T0KOB peryIMpoBaHns B COCTaBE TEPMOCTATOB
C yrnpaB/isieMol XONOAUIbHON MalMHON. [Ans 610KOB, HE NpeiHa3HAYeHHbIX AN yrnpasne-
HUS XONOAMNBbHON MALUMHOW, MO3ULMS TaKXKE OCTAeTCs MyCToM.

1.1.3 Bnoku perynnpoBaHusi YCTONYMBbLI K BO3AENCTBUIO KTMMATUYECKNX haKTOPOB ANst UCMon-
HeHust YXJ1 4.2 TOCT 15150 co cneayowmMm yTOYHEHUSAMM YCIOBUIA SKCMyaTaumm:

e TeMmnepaTypa OKPY>XAOLLEro BO3AYXA, OC.....iuuriiiirniirnnierisrssns s san s sen e ot 10 po 35

e  OTHOCUTEsNbHas BMAXHOCTb Bo3ayxa npu Temnepatype 25 °C, Y%o..cccvvvveeiiiiiinnieiennen, o 80

1.1.4 bnokn perynupoBaHust M53 He ABNAOTCS CPeACTBaMU U3MEPEHUI.

1.2 TexHUYeCKMEe XapaKTEpPUCTUKHU
1.2.1 Inana3oH yCTaHOBKW perynmpyemMor Temnepatypsl, °C:

L I 153G T N 1 YC T R oT MuHyc 30 go 200
o ME3.2, ME 3.3 i e oT MnHyc 100 go 150
L 153G T T 151G 70 R ot 10 go 300
L 1 157G T8 ot 10 go 150
1.2.2 [IMCKPETHOCTb YCTaHOBKWN PerynmpyeMont TeMNEPATYPbl, OC...cuuuvvirrerrriierrernnieeseennnns 0.01
1.2.3 UeHa eanHunubl Mnagwero paspsga uHamkatopa TeMnepatypbl, °C...evieenniiennnnnes 0.01
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1.2.4 MakcumanbHoe AaBfieHne HarHeTaHus Hacoca, b6ap:
e ansa 6110KOB perynMpoBaHusi C HACOCOM M3 HEpPXXaBeloLLeN CTanm:

LT 1 1Y 0 PP PP PPPRPPPRPPIN 0.16

LT 1 1 YC 0 PP 0.26

LT 1Y G T 1 157G 78 J PP 0.28

O MB3.4, M5B, D i 0.23
e ans 6510KOB perynMpoBaHns C NIACTUKOBLIM HAaCOCOM:

O MB3.2 0, M5B, 3 0. ettt 0.74

LT 1Y T4 A PP PPPPRPPPRPPIN 0.42
1.2.5 MakcumanbHasi NpoM3BOAMUTENBHOCTb HAcoCa, J1/MUH:
e ansa 6110KOB perynMpoBaHUsi C HACOCOM M3 HEPXXaBEeoLLEeN CTanu:

LI 1 1Y 0 TP PPR 10

0 MB53.2, M53.3, M53.6 ceuuuiiiiiiiiiiiiiciie s erie st r s 15

O MB3.4, ME3. S e 13
e 195 6710KOB perynMpoBaHus C NaacTMKOBbIM HACOCOM:

T 1Y 077 115G T0C 1 P 23

LT 1Y 0 PP 17
1.2.6 NabapuTHble pa3mepbl, MM, He 6onee:
L 15 70 OO PP PP PP PPRRPI 130x205%390
©  M53.2, ME3.7 . ceeiiiiiieiiie et 130x205x445
L 115 75C TSP PPPPPRRPI 130x200x450
L 115 70C 7 1 PP 130x200x430
@ M3 e 130x200x685
L 15 75 PP 130x210x685
L 115 71 YO PP PPP PRI 130x200x770
1.2.7 Macca, Kr, He 6onee:
e  M53.1, M53.2, M53.3. M53.7 0 ..cceriiiiiiiieiiisienis s san s s s s ra e ra e r s 6
@ M53.4, M3, S i raa 7
L 15 70 PPN 8
1.2.8 BpeMsi HEMPEPLIBHOM PABOTBI, Y.uureerruurereerrnnsereernnsserressnssessessnnnessesnnnnns He orpaHuMyeHo
1.2.9 CPEAHNI CPOK CITYIKODBIL, JIET . ervrruuuieeeeeerrerrrrnnsiseesereeesrssnsnsseeseeeeesssssnnneeeeeereerssnnnnns 7
1.2.10 CpeaHSASt HAPAOOTKA HA OTKA3, Y 1oeeerruurreernnnnseerrnnnssseemennsssssmnnnssseemnnnssseemnnnsssenees 10000

1.2.11 MNMuTaHne 6710KOB perynmpoBaHusl OCyLLECTBASIETCS OT CETU NepeMeHHOro Toka, COOTBET-

cTBytolen TpeboBaHmam MOCT 32144, co cneayowmmMm YTOYHEHUSIMU:

®  HAMPSKEHUE, B .ot 23023
L R - Ton o 1 = R I 50+1
1.2.12 MakcumanbHas notpebnseMas MoWHOCTb, KBT, He 6onee:

e M53.1, M53.2, M53.3, M53.7 cruiiiiiii ittt ettt 2.0
ME3.4, ME3. S i 1.5
L 115 71 X PP 2.5

1.2.13 Cncrema 6e30nacHoCTM 610KOB perynnpoBaHns UMeeT 3BYKOBYIO CUrHann3aumio, CBETo-

BYIO MHAMKALMIO U BKJTHOYAET:

e  CUCTEMY AMArHOCTUKM HEMCTIPABHOCTEN CXEMbI YNpPaBNEHNs;
CUCTEMY KOHTPONSA MCMPaBHOCTU [IaTuMKa TeMnepaTypsbl;
perynMpyeMyto 3alUuTy OT NneperpeBaHns TEMIOHOCUTESS;
3aLLUWTY OT HU3KOr0O YPOBHS TEMMOHOCUTENSI B BaHHE TEPMOCTATa;
3alUMTy OT NeperpeBaHunsi 3NIEKTPOABUraTesNs HAcoca;

e  3aWuTy OT Npobosi 1 06pbIBa HarpeBaTenst UK YNpaBASIoOLWEro CUI0BOrO 3/1IEMEHTA.
Pt1000

1.2.14 BCTPOEHHDIA AATUMK TEMMEPATYPD ceveverrrrnsnnsasesssesrrrnssssssssssssssesnssssssssseessseeennns

1.2.15 PaspelueHue rpacmyeckoro XUaKoKpUCTanIMyeckoro MHaMKaTopa, ToYeK......... 128x32

1 CpeaHuii cpok cnyx6bl paccunTaH ucxoas u3 40-4acoBovi paboueit Heaenu.
5
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1.2.16 Mo TpeboBaHusM 6e30nacHOCTM 610KM perynMpoBaHusl YAOBNETBOPSOT TpeboBaHMSM
rOCT 12.2.007.0.

1.2.17 Mo cnocoby 3almTbl OT NOPAXKEHUS NEKTPUYECKMM TOKOM B/IOKM peryMpoBaHns OTHO-
caTcs K knaccy 1.
1.3 CoctaB 6/10KOB perynmpoBaHus

1.3.1 KomnnekT nocrtaBku 610KOB perynmpoBaHust M53 COOTBETCTBYET NepeyHio, YKa3aHHOMY
B Tabnuue 1.

Tabnuua 1
HanmeHoBaHue Konunyectso
1 BnoK perynuposaHus 1
2 BWHT gns KpenneHust Ha BaHHe 2
3 PykoBoacTBO no 3kcnayatauun TKJLW 3.222.009-53 P2 1

1.3.2 lNMpu ncnonb3oBaHnn 610KOB peryMpoBaHnst AONONHUTENBHO MOryT NoTpeboBaTbCs:

e  uHTepdeic RS-232 unm RS-485;

e  ranbBaHWMYECKM U30/IMPOBaHHbIN MHTepdeic RS-485U;

e  BHELIHWUIM AaTuYMK TeMnepaTypbl BT-[ ansg uaMepeHus 1 peryimpoBaHus TeMnepaTypbl Ten-
NIOHOCUTENS BO BHELUHUX NOTpebuTensx.

1.4 YCTpOMCTBO M NpuHLUMN paboThbl

1.4.1 BHewHuii BMA 610KOB perynupoBaHusi M53 nokasaH Ha pucyHke 1: M53.7[0X (cnesa),
M53.5 (cnpaBa). BHewHun B1a 6110KOB perynMpoBaHns OT/IMYAETCS B 3aBUCMMOCTM OT MoaMdUKaLMm
n ucnonHenus (1.1.2):
e ONOKM pErynMpoBaHWUsi, OCHALLUEHHbIE MOAYNEM YMNpPaB/ieHUs XONOAWNbHON MalUMHON,
UMeloT pasbeM 1;
e  BHELIHWM BUA NNACTMKOBOIO LUMPKYNALMOHHOIO Hacoca NokasaH Ha npumepe 6n1oka pery-
nupoBaHua M53.7[1X (cneBa), BHELWHWA BUA Hacoca M3 Hepkaserowlen ctanm — M53.5
(cnpaBa);
e 6510KM perynMpoBaHusl, OCHALLEHHbIE OXNAaXAAoOWMUM Ten1006MeHHNKOM 12 (nokasaH Ha
npumepe M53.5), umeloT wrtyuepbl (anameTpoM 12 MM) Ans NOAKNIOYEHUS K BOAONPOBOAY
NN BHELLHEMY OXNAaUTEeNHo.
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PucyHok 1 — Yctponcteo 6nokoB perynupoBanust M53.7X (cnesa) n M53.5 (cnpaBa)

1- pa3beM MOAyns ynpaBneHust XonoawnbHon 8- BCT POEHHbI AaTuMK TemnepaTypbl;

MaLLVHOW; 9 - MPUBOA LMPKYMALMOHHOIO HAacoca;
2- pasbeM  uHTepderica  RS-485  waM 10 -nonnaBok AaTuMKa ypOBHS TEMOHOCUTENS;
RS-232 (onuwns); 11 - pesepByap Ans pa3MeLLeHns HarpesaTens U
3 - NuuUeBas naHenb, COAEPXXUT OpraHbl yrpas- [aTuMKa TemnepaTypbi;

NEHVS1 M HAMKaUNK;
4 - aBTOMaTM4YeCcKue NpeaoxpaHuTeny;

12 - oxnaxxaaroLwmii TEN00OMEHHUK;
13 - UMPKYNSIUMOHHBIM Hacoc;

5 - pasbem USB; 14 - BxogHOM naTpybok! Ans BcacbiBaHUs TEMJIo-
6 - BMHTbI ANs KpenjeHust 6noka perynmposa- HoCUTens:;

HUS Ha BaHHE; 15 - BbIXOAHOV NaTpyboK? ANs HarHeTaHus Ten-
7 - 3NEKTPUYECKWIA HarpeBaTenb; NOHOCHTENS.

1.4.2 PaboTta 6/10K0OB peryinMpoBaHnsa 3ak/llodaeTcs B MOAAEPXKAHUM 3alaHHOM TeMnepaTypbl
TENNOHOCUTENS, NpoKaunBaemMoro Hacocom 13 yepe3 pesepsyap 11 (pucyHok 1). 3abop TennoHocu-
Tens Npou3BOAUTCS Yepe3 BXOAHOW NaTpybok 14, a BbIOpoC — yepe3 BbIXOAHOW naTpybok 15.

! BxoaHoW naTpyboK OTCYTCTBYET Ha 6/10Kax perynmpoBaHust M53.4 n M53.5, Ha 6110kax perynMpoBaHust
M53.3 — 3aMEeHeH Kpbl/1bY4aTKOM.
2 Ha 6nokax perynupoBaHusi M53.4 n M53.5 B BbIxoAHOM NaTpyboK BCTaB/ieHa BbIXOAHAs TPybka, nosoxeHue
KOTOpOW 3achMKCMPOBaHO BUHTOM.

7
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1.4.3 TemnepaTtypa Ten/IOHOCUTENS B pe3epByape U3MepseTca AaTYMKoM 8, npeacTasnsaowmnm
cob0M NNaTMHOBbIM TEPMOMETP COMPOTUBMIEHUS. DNEKTPOHHAS CXeMa YMNpaB/iEHUst CPaBHUBAET M3Me-
PEHHOEe 3HayeHWe C 3aZlaHHbIM U BblUMCASeT HeobxoaMMoe 3HaYeHne MOLLHOCTU HarpeBaTens 7 TakuMm
06pa3oM, 4YTobbl TeMnepaTypa TEMIOHOCUTENS COOTBETCTBOBAA 3alaHHOMN. BbluMcneHne MoXeT npo-
BOAMTBLCSA Kak MO NponopLMoHanbHO—MHTerpanbHo—-avddepeHumansHoMy 3akoHy (MNA) ¢ npeasapu-
TeNbHO YCTaHOBMIEHHbIMU KO3 dUUMEHTAMU PEryiMpoBaHus, Tak U MOSHOCTbIO aBTOMaTUYECKN — C
CaMOHaCTPOMKOM B npoLiecce paboThbl.

1.4.4 CHmxXeHMe TeMnepaTypbl TENIOHOCUTENS B TEPMOCTaTaX, OCHALLEHHbIX XONT0AN/IbHOM Ma-
LUIMHOM, 0becneynBaeTcs MOAYNEM yrpaBieHns B 610Kax perynnpoBanusi. B 3aBUCMMOCTM OT 3aaHHbIX
napameTpoB (YCTaBKM TEMMNEpaTypbl N CKOPOCTU ee U3MEHEHNS) N (haKTUYECKOM TeMnepaTypbl Ten-
NOHOCUTENSA, SNIEKTPOHHAs cxeMa 6/10KOB perynmpoBaHust opMmpyeT KOMaHabl AN YnpaBieHns MoL-
HOCTbIO XONOAWNbHON MaluuHbI. [Nepeaada KOMaHA OCYLLECTBNSIETCS Yepe3 UHTepdeiic B pa3beme 1.
Tak gocTuraeTcs HeobxoanMMas TOMHOCTb NOAAEPXKAHMSA TEMNepaTypbl TEMNIOHOCUTENS NP MUHUMASb-
HOM 3HepronoTpebneHuun.

CHMXXeHMe TeMnepaTypbl TENIOHOCUTENS B TEpMOCTaTax 6e3 xono0anIbHOM MalMHbI obecneyu-
BAETCS C NMOMOLLbIO BHELHEro oxnaauTens, NOAKIOYEHHOrO K LWTyLepaM oxnaxzaatowero Tennoob-
MeHHMKa 12 6110Ka perynmpoBaHus.

1.4.5 Cncrema 6e3onacHoCTM 6M10KOB peryiMpoBaHns aBTOMATUYECKM OTKIOYaeT ABUraTesib
Hacoca v HarpeBaTesb 7 npu cpabaTtbiBaHuM Mo6on 13 3awmT (1.2.13). B 3ToM cnyyae pa3gaercs 3By-
KOBOWM CWrHasn, 3aropaetcst MHankaTop 18 (pucyHok 2), u Ha aucnnen 16 BbiBOAMTCS MHGOPMaums o
NPUYNHE HEUCNPABHOCTW.

1.4.6 BcTpoeHHble 3/1eKTPOHHbIE Yackl MO3BOAKT 3a4aBaTh BPEMS BKIKOUYEHUS N BbIK/TIOYEHUS
6110K0B perynupoBaHus. 3Ta MyHKUNS 0COBEHHO none3Ha npu aKcnyaTauum TepMocTaToB C ANUTeNb-
HbIM BPEMEHEM BbIXOAa Ha pabounin pexxmm.

1.4.7 B npouecce paboTbl 610KOB perynnupoBaHus Ha aucnnee 16 otobpaxatoTcs TemnepaTtypa
TENIOHOCUTENS, 3HAaYeHNe yCTaBku (3agaHne), MOLWHOCTb Harpesa, Tekyllee BpemMs U AOMNONHUTENb-
Hasi cnyxebHas MHdopMaums. Hactpoika pexxumoB paboThl 6/10KOB peryiMpoBaHns OCYLLECTBSETCS
C MOMOLLbIO OPraHOB YNPABNEHNS, PACMONIOXKEHHbIX Ha IMLEBOW NaHeNN.

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

16 - XXMAKOKPUCTANIMUYECKMI AnChneN;
16 17- NUKTOrpamMMmbl, 0603Havawwme HasHayeHue

17 N )
N (PyHKUMOHAnNbHbIX KHOMOK 20;
20 18 -uHaukaTop cpabatbiBaHUs cucteMbl 6e3onac-
— HOCTU (KpacHoro ugeta);
22 19 -uHaukaTop ctabunusaummn TemnepaTypbl Ten-
g noHocuTens (3eneHoro useta);

25 20 - pyHKUMOHaNbHbIE KHOMKKW, WX Ha3HayeHue

f onpefenserca nukrorpammamu 17. lpu oT-
CyTCTBMM MWUKTOrPaMM — 3TO KHOMKW Ans ne-
peMelleHns ykasaTens U U3MEHeHUs 3Haude-
HMI NapaMeTpoB;

21 - KHOMKa OTMEHbI TEKYLLEro AENCTBUS;

22 - KHOMKa NoATBEPXKAEHMS TEKYLLEro AENCTBUS;

23 -ycTaHoBKa TemnepaTypbl cpabaTbiBaHWs 3a-

Dy

TERMEX

S ) LWMTbl OT NeperpesaHns TenJI0HOCUTENS;
S o
24 - pa3beM ANs NOAKIYEHNS BHELWWHEro AaTumKa
PucyHok 2 — JluueBast naHesnb TemnepaTypsbl;

25 - KHOMKa BK/OYEHMSI 6/TOKOB perynnmpoBaHus.
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1.5 MapkupoBka

1.5.1 Mapk1MpoBOYHas HaKMelKa, PacrosfioXXeHHas Ha 3afHel naHenun 6110KOB perynmMpoBaHus,

COOEPXKUT.

TOBapHbIN 3HaK NPeanpuUaTUS-U3roToBUTENS;

HamMeHoBaHue u 0603HayeHne 6510Ka perynmpoBaHus;

3aBOACKOM HOMep;

€AVHbIA 3HaK ObpalleHMs MPOAYKLMM Ha PbiHKE rOCyAapCTB — UNEHOB TaMOXEHHOrOo
COK03a;

JlaHHbIE O HOMMHASbHbIX 3HAYEHUSIX HAMNPSXEHWUS, YAaCTOTbl MMTaHMS 1 NOTPeBNSEMON MOLLL-
HOCTH;

[aTy U3roTOB/EHUS.

1.5.2 Ha TpaHCNOpTHYKO Tapy HaHeceHbl OCHOBHble W AOMNOSHUTESNbHbIE MH(OPMaLNOHHbIE
Haanucyn, MaHmnynsaumnoHHble 3Hakn «XPYIKOE. OCTOPOXXHO», «BEPEYb OT BJIAIMN» B COOTBETCTBUM
c I'OCT 14192.

1.6 YnakoBka

1.6.1 B KopobKy 13 rodpmMpoBaHHOIO KapTOHA, M3rOTOBSIEHHYIO MO YepTexaMm NpeanpusaTus,
YNOXeHbl KOMMEKTYIOLWME B COOTBETCTBUN C NEpeYHeM, yKa3aHHbIM B Tabnumue 1.

1.6.2 B ynakoBOYHOM JIMCTE YKa3aHbl CNeaytolme CBeAEHNS:

HaMMeHOBaHME U apec NPeanpuUsaTUS-U3roTOBUTENS;
HaMMeHoBaHMe, 0603HaYeHNe 1 HoMep 6J10Ka pPerynMpoBaHus;
KOMIM/IEKTHOCTb 6/10Ka peryiMpoBaHus;

AaTa ynaKkoBKu;

NOANMCH YNAKOBLUMKA M NeYaTb NpeanpuUsaTUS-U3roToBUTES.

2 AICNOJ1b3OBAHMUE MO HASHAYEHUIO

2.1 dkcnnyaTauMoHHbIE€ OrpaHUYeHus

2.1.1 Mpwu “cnonb3oBaHWM 610KOB PEryIMpoBaHUS CleayeT NpUHUMaTb BO BHUMaHWE Cleayto-
LMe SKCMIyaTaLMOHHbIE OrpaHUYEHNS:

610KM perynnpoBaHunst HENb3s UCMOMb30BaTb BO B3PbIBOOMACHBIX MOMELLEHUSX;

6/10KM PErynMpPOBaHUSI HE UMEIOT CrELManbHON 3alUUTbl OT BAaru v nbiiv, CNeaoBaTesNbHo,
He [0KHbI MCMOb30BaThCA B Mbl/IbHbIX UM BAAXHbIX MOMELLEHUSX;

6/10KM perynMpoBaHUS [0/MKHbI MOAKMIOUYATLCA TOMbKO K SNIEKTPUYECKON CETU C 3a3eMmie-
HUEM,

2.1.2 TpebyeTca NonHoOe OTKIOYEHNE OT 3NEKTPONUTAHUSA B Ceayowmnx cy4vasx:

HeobxoamnMo n3beraTb Nt060M OMACHOCTU, CBA3AHHOM C UCMOMIb30BAHMEM U3AENUN;
MpoBOANTCA TEXHUYECKOe 06CNyxmBaHne 6/10KOB perynnpoBaHus;
NAET NOArOTOBKA K PEMOHTY CrieLmanncTamu.

V' Monroe orkmovenme osnavaer: suka ceresoro kabens BbIHYTa U3 3/IEKTDUYECKOU PO3ETKH.

2.2 MNoaroroBkKa K UCMNOJZ1Ib30OBaHUIO

2.2.1 YctaHoBUTb 670K perynmpoBaHns Ha BaHHe Tak, Kak yKa3aHO B PYKOBOACTBE MO 3KCMy-
aTauMm TepMocTaTa M 3aKpenuTb BUHTaMM U3 KOMMJIEKTA NMOCTaBKM.

2.2.2 ina nopaep)kaHus TeMnepaTypbl TENIOHOCUTENS, 6/IM3KON K OKpYXKatoLLen TemnepaType
(B TepMocTaTax 6e3 X010AMNbHON MalLWHBI), NOAKIYNUTL AONONHUTENBHOE OXNaXAEeHME K LWTyLepaM
TennoobMeHHMKa 12 (pMCyHOK 1) Npy NOMOLUM LWAAHIOB (B KOMMJIEKT NMOCTaBKN He BXOAAT).

2.2.3 MNoaknounTb ceTeBor kabenb 6/10ka peryiMpoBaHns K PO3eTKE 3/1EKTPONUTaHUS.
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2.3 BiroueHue m BbiK/IIOYEeHue

2.3.1 MNocne noakntoyeHns ceTeBOro kabens K aneKTpuyeckon cetu 650K perynnpoBaHus ne-
PEXOAUT B PeXuM oxuaaHusi. MNoaknoyeHne ConpoBOXAAETCS KPaTKOBPEMEHHOM MOACBETKOW AWC-
nnes 16 (pucyHok 2).

2.3.2 B pexuMe oXxunaaHusi Bce YCTPOMCTBa 6/10Ka peryiMpoBaHns, KpOMe BCTPOEHHbIX YacoB,
HaxOAATCS B BbIK/TIOYEHHOM COCTOSIHUW. Br1OK He pearvpyeT Ha opraHbl YrpaBieHus, 3a UCKITIOYEHMEM
KHOMKK BKtOYEeHNs 25.

>0.5 ¢ 2.3.3 ins nepeBoaa 6110ka perynnpoBaHns U3 pexuma oxuaaHus B paboumin pe-
XXM HaXkaTb KHOMKY BKJIKOYEHUS 25 1 yaepXuBaTb ee B HaXXaTOM COCTOSIHUM He MeHee
NOSTIOBUHbI CEKYHABI.

2.3.4 Pabota 6510Ka perynMpoBaHusl HauMHAETCs C caMOAMarHOCTUKKU. Mo 3aBeplueHnn npo-
BEPKM UCMPABHOCTU COCTaBHbIX YacTeil Ha AMCMNEN BbIBOAWUTCA COOOLLEHWME C pe3ynbTaToOM AMarHo-
CTMKW, U BbINOJSHSIETCS NOCIeA0BaTENbHOCTb AEMCTBUIN, ONNCaHHas B Tabnuue 2.

Tabnuua 2
Pe3ynbTaT cCaMOAMarHOCTUKK CoobuieHune Mocneaytowme aencrens
e  OAAETCS KOPOTKWUI 3BYKOBOW CUrHan;
Bce cucTeMbl UCnpaBHbI, e BK/IIOYAETCA HACcOC W YyrnpaefeHue
OLWMBKM NpU TECTUPOBAHUU He “recr............ OK' HarpesaTenem;
obHapy»eHbl e  ONOK perynupoBaHus NepexoauT B pa-
604N PEXUM.
0 . e  TMOAAETCS MPOTSKHLIN 3BYKOBOM CUr-
CHOBHbIE CUCTEMBI UC- TECT...Hencrpas- Han:
NpaBHbl, HO NpU TeCTMPOBa- HocTb" . BKJ'H’O‘-IaeT
HUK 0bHapy>XeHbl OLLIMOKK B Hanpumep: cA .Hacoc ' ynpaenenne
paboTe BCnoMoraTenbHbIX “recr...6arapes Harpesatenet,
VCTPOICTB cend’ . 6n0|<uperynmposa|-m;| nepexoauT B pa-
604MN pexmm.
e OAAETCS MPOTSHXKHbIA 3BYKOBOM CUr-
O6Hapy»xeHa HencnpaBHOCTb . Hag, 6 )
B paboTe OCHOBHbIX Y3/10B Ux “rect........... XX’ pabota .Hacoca VI HarpeBatens bnokn
cucTembl 6e30nacHoOCTH pylotcs,
e Ha Aucnnen BbIBOAUTCS CoobLieHne ¢
OMUCAaHNEM HENCNPABHOCTY.

2.3.5 BblkntoueHne 6510Kka perynMpoBaHust aHasorMyHO BKITKOYEHUIO: HaXaTb U yAEpXUBATb He
MEeHee NMOSTIOBUHbI CEKYHAbI KHOMKY 25.

2.3.6 [Ina perynvpoBKn SPKOCTU MOACBETKM UM KOHTpacTa AMCNAes HaxaTb KHOMKy 21 (X),
BbIOpaTb U3MEHSIEMbIM MapaMeTp KHomkaMu (4 ) u (¥ ) U yCTaHOBUTb €ro 3HayeHue kHonkamm (4 )
n (P ). 3admKcMpoBaTb 3MEHEHNE HaXaTneM KHonku 22 (<) (pucyHok 2).

2.4 Pe)xxuMbl paboTbl

2.4.1 Mocne 3aBepLUEHNS CaMOAMArHOCTMKM B/I0K perynnpoBaHus nepexoauTt B pabounin pe-
XWM. B 3TOM pexxnmMe Hacoc BKIIKOYEH U MPOUCXOAUT YrpasBfieHne MOLHOCTLIO HarpesaTens Ans noj-
AepXXaHUsi 3alaHHOW TeMnepaTypbl TENOHOCUTENS.

2.4.2 ins nepBoro 3anycka, MMbo Ans 3anycka nocne 3ameHbl TeNJIOHOCUTENS, NpeayCMOTpeH
CEPBUCHbIN peXMM Npokadky 6e3 BKIoUeHUs HarpeBaTens. B 3ToM pexuMe BKIOYeHMe Hacoca Yepe-
LYETCS C ero BblKNoYeHMeM. JnnTenbHOCTb BKAYeHUs coctasnseT 10 ¢, BbikaodeHns — 15 c.

2.4.3 lns yCTaHOBKM pexuMa NpoKayku U3 MeH0 HacTpouikm (2.13):

e HaXaTMSMM KHOMOK (4« ) 1 (¥ ) yCTaHOBUTb yKa3zaTenb NPOTUB NyHkTa “lNpokayka”;

e HaxartumeM kHorku ( » ) ycTtaHoBuTb “lpokayka: Bkn” ana BknoveHuss 61oka perynmposa-

HUS B pexumMe npokadky unm “lpokayka: Belkn” Ansa BbIKIIOYEHUS pexunma.
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2.5 Bepcus MO u 3aBoacko HOMep
2.5.1 Mocne BKOYEHUS 6/10Ka peryiMpoBaHus, B MpoLIecce CaMoAMarHOCTUKK Ha AWUCTIEN Bbl-
BOAUTCA HOMEP BEPCUN BCTPOEHHOIO NporpaMmMHoOro obecneyeHus u 3aBOLICKOﬁ HOMEDP, KaK NMOoKa3aHO

Ha pUCYHKe 3.
HavmeHoBaHue MO

TEPM3KC TOMCK
3aB.N? 12345678
Tecr . . v}.21 65) CnyxebHasi nHbopMauus

Bepcus N0 /

PucyHok 3 — Bepcusi MO v 3aBoACKOM HOMep

2.6 Ancnnen B pabouem pexxume

2.6.1 Bnok perynmpoBaHus MOXET yrpaBisaTb TEMNEPaTYpon TENIOHOCUTENS B OAHOM M3 ABYX

PEXMMOB:
e B peXwMe peryMpoBaHus Mo yCTaBKe;

e B pexuMe perympoBaHus no rnporpamme.
2.6.2 CocTosiHMe ancnnes B pexume perysiMpoBaHns no yCTaBKe MoKa3aHo Ha pUCYHKe 4.

TeMnepaTypa WHAWKaTOpP YNPaBneHus  MHAWKaTOP BKAKYEHWS WK
TENNOHOCUTENA  OT BHELLUHErO AaTyMKa BbIKNOYEHWA N0 BPEMEHU
WHOUKATOpP

100.02 %55 e
::IJ.IHOCTM o 100.00\ yCTaBKa
EPTE = S =l B0y R TP

334aHWe 2alnTa Yackl  MeHK
MUKTOrPaMMBl (hYHKLMOHANBHBIX KHOMOK

[ TTITT

PucyHok 4 — [lucnnen B pexxuMe peryinpoBaHus No ycTaBKe

2.6.3 CocTosHME ancnnes B peXxXuMe peryivmpoBaHus no nporpaMmme rnokasaHo Ha pUcCyHke 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 — [ucnnei B pexxume perynvMpoBaHusl o nporpaMmme

11
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2.7 YcTaHOBKa TeMrnepaTypbl perysimpoBaHus
t=
2.7.1 na BXoda B peXuM YCTAHOBKM TeMnepaTypbl perynmpoBaHuUs CIyXuT
(PyHKUMOHaNbHast KHOMKa «3afaHue» — 3TO KHonka ( 4 ) npv nosiBNeHUM Ha aucnnee
COOTBETCTBYIOLLEN NUKTOrPaMMbl.

2.7.2 Bo BCTpoeHHOWM namsiTu 6110Kka perynnpoBaHust XpaHsTcs 3HauyeHusl 3-X YCTaBOK TeMnepa-
Typbl 1 Nporpamma, cocrosias u3 10-Tn TeMnepaTypHO-BpPEMEHHbIX O0Tpe3koB. PaboTa 6n1oka perynu-
poBaHus Mo nNporpaMMe onvcaHa B 2.20.

2.7.3 YcTaBKa, No KOTOPOW BbINOHAETCA peryIMpoBaHne TEMMNeEpPaTypbl, HA3bIBAETCS TEKYLLEN.
B kauecTBe TekyLlein MOXeET 6bITb BbibpaHa Ntobas 13 Tpex ycTaBoK. 3HaUYEHME KaXXaol YCTaBKMU MOXET
6bITb YCTAHOBNEHO HE3ABMCMMO OT 3HAYEHWUIA APYruX YCTaBOK.

2.7.4 Onana3oH U3MEHEHNS 3HAYEHWUI YCTAaBOK 3aBUCMT OT TUMa TEpMOCTaTa, B COCTaBe KOTO-
poro Mcnonb3yetca 610K perynnmpoBaHus (CM. pyKOBOACTBO MO 3KCMyaTaumum TepMocTaTa) U BblbpaH-
HOro TennoHocuTens. Bolbop TennoHocuTens onucaH B 2.14.

2.7.5 Ecnm B TeYeHMe NpPOA0MKUTENBHOIO BPEMEHM HE NPON3BOAUTb MaHUMYNSLMIA C KHOMKaMM,
610K perynmpoBaHus BEPHETCS B paboumnii pexxmm.

2.7.6 Mpoueaypa Bbibopa 1 U3MEHEHMSI 3HAUYEHUS BbIBPAHHOW YCTaBKWU NPOMIIIOCTPUPOBaHa Ha
puUCyHKe 6.

yKasaTesnb Ha 3HaYEHUe TeKyLLeil U3MeHsieMast
TEKYLLYIO YCTaBKYy yCTaBKu undpa

AR TR
c-g000¢ | 40.00 1 I b2 4800 4600
[POrPAMMA [POrPAMMA L—A

NnepemMeLLeHne yKasaTend M3MEHEeHWe 3Ha4YeHnA

/<= U3MEHEeHVe No3nLMU =  \

PucyHOK 6 — M3MEHeHWe 3HauYeHWs1 YCTaBKK TeMnepaTypbl

2.7.7 Ans BbI6Opa YCTaBKM B KaYeCTBE TeKYLLEN KHONKamu (4 ) 1 (¥ ) NOABECTU K HEWN yKasza-
TeNb. 3HaYeHNe OTMEYEHHON yKa3aTesieM yCTaBkM AyOnnpyeTcs KpynHbIMU UndpamMu B NpaBoi YacTu
ancnnes. [nsi noATBepXAeHUS Bblbopa OTMEYEHHOM YCTaBKM HaxaTb KHOMKy 22 (+'). [ns OoTMeHbI
Bbl6opa HaxxaTb kHonky 21 (X ) (pucyHok 2).

2.7.8 AN U3MEHEHMSI UYWUCNIEHHOrO 3HAYEHUS] OTMEYEHHOWM YKasaTeNeM YCTaBKM HaxaTb
kHornky ( P ). Ha pamke, obpamnsiowein 3HayeHe yCTaBkM B MpaBOM YacTy Auchnes, nossstcsa “3a-
CeYkmn”, yKasblBaloLWmMe Ha M3MEHSIEMYIO MO3ULMIO B YUCSIEHHOM 3HayeHuu. Lindpa B oTMeueHHon no-
3uumMn MuraeT. HaxaTtusmm kHonok (4 ) u (¥ ) yCTaHoBUTb TpebyeMyto undpy B OTMEYEHHOMN MO3K-
umn. Ecnmn yaepxkvBaTb KHOMKY HaXXaToW, 3Ha4YeHne yCTaBku ByAeT U3MEeHSITbCS HenpepbiBHO. Haxa-
™MaMmM kHorok (4 ) un ( » ) nepemMecTuTb OTMETKY M3MEHSieMOoN no3unumn. JUCKPETHOCTb U3MEHEHMSI
3HAYEHUS1 YCTaBKN 3aBUCUT OT MOJOXKEHMSI U3MEHSIEMOM NO3ULIMKN: €CNIM OTMEYEHa NO3NLMSI AECSTKOB,
TO NPY €AMHUYHOM HaXKaTuK KHOMKK (4 ) unun (¥ ) 3HaveHue ycTaBku namenntcs Ha 10 °C. Ecnm oT-
MeYyeHa No3uLMSt AECATLIX A0NEN, TO 3HAYEHUE YCTaBkM M3MeHnTcs Ha 0.1 °C coOOTBETCTBEHHO. 3aKOH-
YWUTb BBOJ HOBOIMO 3HAYEHMS1 YCTaBKM HaxxaTueM KHonku 22 (+'). [lns Bo3BpaTa K 3HAYEHMIO YCTaBKU
[0 e U3MEHEHMSI HaxaTb KHOMKy 21 (X ) (pucyHok 2).
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MpuMep n3MeHeHust 3HaueHus 3-eit yctaBku ¢ 40 °C Ha 150 °C nokasaH Ha pucyHke 7.

b R A
»i:= 1000¢ | 40.00
[POrPAMMA L—=A

40.00 50.00 | {O

1=10.00°C

050.00 150.00| —D—p 112550 [150.00

[IPOrPAMMA

: 2 29°00°C
-.................®... }tzz 40000C 40.00
NMPOrPAMMA

PucyHok 7 — lNMpuMep M3MeHeHNs yCTaBKU TeMrepaTypbl

2.8 YnpaBnieHue 3almTaMm

(=)
2.8.1 [ina BXxoAa B peXuM YNpaBfieHWUs 3alumMTaMu CAy>XUT @yHKUMOHANbHas
KHOMKa «3aluTa» — 3TO KHOMKa (4 ) npu NOSIBNIEHUN Ha AWUCTNIEE COOTBETCTBYHOLLEN
NMUKTOrPaMMbl.

2.8.2 CucTeMa 3almT SIBNSETCS COCTaBHOM YacTbio CMCTEMbI 6e30MacHOCTM 6/10Kka perynmpoBsa-
Hus. KpaTkue Ha3BaHWs M Ha3HaYeHMe ee COCTaBHbIX YacTel NpuBeaeHbl B Tabnumue 3.

Tabnuua 3

Ha3BaHune Ha3zHaueHune

Cropox KOHTPO/Ib NpeBbILLIEHNS TeEMNepPaTypbl TENIOHOCUTENS HaZ YCTAHOBEHHBIM 3HAYEHEM
YpoBeHb | KOHTPO/Ib YPOBHSA TEMIOHOCUTENSA B BAHHE TEPMOCTaTa

Hacoc KoHTpOsib TEMMNepaTypbl ABUraTens Hacoca

TIHbI KOHTPO/Ib MCNPaBHOCTW HarpeBaTesien U CXeMbl YNpaB/IEHUSt UMM

2.8.3 Bxoa B pexuM ynpasfeHus 3awmtamMyM NpoMCXOAUT aBTOMaTMYeckn npu cpabatbiBaHum
XOTS 6bl OAHOM U3 3aLUMT.

2.8.4 lNpwn cpabaTbiBaHUM 3aLUMTblI pa3gaeTcsl 3ByKOBOM CUIHaN M 3aropaeTcst KpacHbIN MHAMKa-
Top cpabaTtbiBaHMsa cncTeMbl 6e3onacHocTn 18 (pucyHok 2). PaboTta Hacoca n HarpesaTens 6yaet 6no-
KupoBaHa. Ha aucnnee otobpasnTtcs TeKyLlee COCTOSIHME CUCTEMbI 3aLUMT.
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Ha pucyHke 8 nokasaHo COCTOsIHME aucnnes Npy cpabaTbiBaHUN 3aLlUTbl OT CHUXXEHMS YPOBHS
TENIOHOCUTENS 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
TOHb1:  Hopma T3Hb:  Hopma

nepeMeLLeHnE yKasaTens BbIK/NHOYEeHWe 3alluThbl
OO OO

PucyHok 8 — lNMpumMep cpabaTbiBaHUS 3aLWMThI

2.8.5 [1nsi Bo3BpaTa 6/10ka perynmMpoBaHvsi B paboumin pexuM, He06XoAMMO BbIMOMHUTL OAHO
U3 cnepyowmx AeUCTBUN:

e  YCTpPaHWUTb NpUYMHY cpabaTbiBaHNS 3aLLMThI;

e  OTK/IIOYUTb COOTBETCTBYIOLLYIO CUCTEMY KOHTPONS KHOMKOW ( P ).

* ——

TaK Kak OTK/IIOHEHMNE JII0O0H 3aLUNTbI AESIAET UCII0/Ib30BaHNE BJI0Ka PErysinpoBarHms HE6E30MacHsIM,
110/1b30BAaTbCS TAKOU BO3MOXXHOCTBIO C/IEAYET TO/ILKO B C/IyHae HEUCTPaBHOCTH CAMOU CUCTEMBbI 3a-
ynTBI.

* ——

briok perysimpoBaHnsi C OTKIIIOHYEHHOM 3aLUNTOU He [OJIKEH SKCIlyaTupOoBaTbC 6E€3 OCTOSSHHOMO
KOHTPO/1S CO CTOPOHbI MEPCOHANA.

2.8.6 Nocne ycTpaHeHUsi NpUUMHbI CpabaTbiBaHWA 3aWMTbl UM €e OTKIHYEHMS KHOMKoM (D)
nHamkaTop 18 (pucyHok 2) noracHert. MepeBecTv 610K perynnpoBaHns B pabounin pexxum HaxkaTueM
KHOMKK 22 ().

2.9 YcTaHOBKa TeMrnepaTypbl cpabaTbiBaHUA 3alUTbl OT NeperpeBaHus

2.9.1 Mpy npaBW/IbHOM YCTaHOBKE TeMrepaTypa cpabaTbiBaHMS 3aluTbl OT MeperpeBaHus
AO/MKHA COOTBETCTBOBATb NpeAenbHO A0MYCTUMON TeMnepaTtype TennoHocuTensi. Onpeaenenve npe-
AENbHOWN TEMMEPATYpbl TENSIOHOCUTENS MPOUINIFOCTPMPOBAHO 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 NEPErPEBaHUS [O/IKHO YCTAHAB/IMBATBCS HA TEMIIEPATYPY, 10 KDauHen
MEDE, Ha 5 °C Hmxe TemMrnepaTtypbl BCrIbILLKU TEM/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 MNpw yCTaHOBKE TUMA UCMO/b3YEMOro TEMNJIOHOCUTENS B COOTBETCTBUM C 2.14 aBTOMATU-
YECKM YCTaHABNMBAETCS AOMYCTUMbIV AMANA30H M3MEHEHWsI TeMNepaTypbl 3aliMTbl OT NEpPerpeBaHus.

2.9.3 TemMnepaTypa cpabaTbiBaHUS 33Tl OT NeperpeBaHns TEMNOHOCUTENS YCTAaHABIMBAETCS
BpalleHneM perynstopa 23 (pUCyHoK 2). [ns U3MeHeHUs NMONIOXKEHUS perynstopa UCnosb3yinTe noa-
XOAALIMIA MHCTPYMEHT, HanpuMep, YacoByto OTBEPTKY.

V' Zina goronnmrensrodi zawmtsi, HaIpUMED, 6MOJIOMMYECKOro 06pasLa, TEMNEPATYPa CPpabaTbiBaHNA
3aLNTbI JO/IKHA ObITb MAKCUMA/IbHO MPUOIIVKEHA K TEMITEPATYDE PErY/IMPOBAHMA.

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

e  MOBEPHYTb perynatop 23 rno 4acoBOW CTPESIKE A0 yropa;

e  yCTaHOBUTb TpebyeMmylo TemnepaTypy peryMpoBaHuns B COOTBETCTBUM C 2.7;

e  OC/e TOro, Kak TemMnepaTypa TENOHOCUTENS AOCTUMHET YCTAHOB/IEHHOM, NMOBOPAYMBaTh
perynatop 23 npoTMB YacOBOW CTPEsIKM A0 TeX Nop, noka He cpaboTaeT 3awmTa;

e  MeAsIEHHO NOBOpaYMBaTh PErynaTop 23 Nno YaCcoBOWM CTPENKe A0 TEX NOpP, NMoKa HE NoracHeT
KpacHbIA nHamkaTop 18;

e nepeBecTy 650K perynnpoBaHusi B pabounii pexxmm HaxkaTuem KHomku 22 (+).

2.9.5 ina npubnunsuTenbHOM yCTaHOBKM TEMMEpPATYpbl cpabaTbiBaHMs 3aLUMTbI:

e nepeBecTn 610K peryiMpoBaHus B peXXmMM ynpasfieHns 3almtamMm B COOTBETCTBUM C 2.8;

e  BpalleHMeM perynatopa 23 yCTaHOBUTb XeflaeMylo TeMnepaTtypy cpabaTbiBaHUS 3aluThl,
KOHTPONMpPYS ee 3HayeHne Ha aucnnee (pUcyHok 8);

e nepeBecTy 650K perynnpoBaHusi B pabounii pexxmm HaxkaTuem KHomku 22 (+).

2.9.6 [INCKpeTHOCTb YCTAHOBKKW TeMnepaTypbl cpabaTbiBaHUs 3awwmTbl coctasnseTt 5 °C. U3sme-
HEHWe YMCNEHHOrO 3HAaYeHUs COMPOBOXAAETCH XapaKTEPHbIMU LLENYKaMMU.

2.9.7 ns nposepku TeMnepaTypbl cpabaTbiBaHWs 3alLMTbl OT NeperpeBaHnst TENSIOHOCUTENS:

e  YCTAHOBUTb TEMMEpATypy perynnpoBaHusi (2.7) Bbille YCTAHOB/IEHHOM TeMMNepaTypbl cpa-
6aTbiBaHMa 3awnTbl Ha 10 °C;

e HabniogaTb 3a 3Ha4YeHWEM TeMmnepaTypbl TENIOHOCUTENS Ha Aucnnee (PUCYHOK 4);

e  3HA4yeHue TeMmnepaTypbl TENJIOHOCUTENSA HA AUCM/IEE BO BPEMS MOAAYM 3BYKOBOMO CUrHana
N 3aXuraHus uHamkatopa 18 aBnsetca dakTuyeckon TemnepaTypor cpabaTbiBaHWa 3a-
WNTbI.

2.10 YnpaBneHue BCTPOEHHbIMU YacaMM

2.10.1 Ansa BXxoAa B peXUM yrnpaBieHusi BCTPOEHHbIMU YacaMu CIY>XUT yHKUM-
OHasnbHas KHOMKA «4acbl» — 3TO KHOMKa (¥ ) Npy NOSIBNIEHUM Ha AMCNIee COOTBETCTBY-
tOLLEN MUKTOrPaMMbI.

2.10.2 Hanuume BCTpOEHHbIX Yacos rno3sonseT 610Ky perynMpoBaHvsa NepexoavTb U3 pexnMa
0XWUaaHUa B pabounii pexxmM n 06paTHO B COOTBETCTBUM C YCTAHOB/IEHHBIMU 3HAYEHUSIMU BPEMEHW, TO
€CTb «BKJ/IHOHATBLCS» U «BbIK/IOYATLCA» B 3aAaHHOe BpeMs. Kpome Toro, B 6510Kke perynmpoBaHus pea-
nm3oBaHa YHKUMS ceKyHaoMepa.
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Ha pucyHke 10 nokasaH npvmep BbiBOAa WHMOPMaUUM Ha AUCNNIEN B PEXMME ynpaBieHus
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 — YnpasneHue BCTPOEHHbLIMU YacaMu

Nonpagka -20 -

2.10.3 Jns yCTaHOBKM TEKYLLEro BPEMEHM:

e HaXaTMsSIMKM KHOMOK (4 ) 1 (¥ ) yCTaHOBUTb yKa3aTesb NPOTUB NMyHKTa “HacTponka”;

e HaxaTb KHoOnky ( P );

e  YCTaHOBMWTb yKa3aTeflb NPOTUB NyHKTa “Tekyllee Bpems”;

e  HaxaTb KHonky ( P );

e  HaXATMAMM KHOMOK (4« ) M (¥ ) YCTaHOBUTb UMCIIEHHOE 3HAYEHWe MUralLMX 4Yacos
“00:00” B gnanasoHe oT 0 oo 23, ANs HenpepbIBHOMO U3MEHEHUS YAepXMBaTb KHOMKY B
HaXXaTOM COCTOSIHWM;

e HaxatueM kHomku ( € ) wnm (P ) nepeknounTb BBOA HA YCTAHOBKY MUHYT;

e  HaXaTusMM KHOMOK (4 ) 1 (¥ ) YCTAaHOBUTb YMUC/IEHHOE 3HAYeHMEe MUraloWwmx MUHYT
“00:00” B gnanasoHe ot 0 go 59, Ans HenpepbIBHOMO U3MEHEHUS YAepXMBaTb KHOMKY B
HaX>XaTOM COCTOSIHUW;

e  3aKOHYWTb BBOA HOBOIO 3HAYEHWS TEKYLLEro BpEMEHN HaXaTneM KHomnku 22 (+);

e  BbIATU U3 peXMMa HACTPOMKM YacoB HaxxaTueM KHomku 22 (+') (pucyHok 2).

2.10.4 nsa KOppeKTMPOBKN X04a HaCoB:

e  HaXaTusiMM KHOMOK (4 ) 1 (¥ ) yCTaHOBWTb yKa3aTeslb NPOTMB NyHKTa “HacTpoiika”;

e  HaxaTtb kHonky ( P );

e  YCTAHOBMUTb yKasaTesb NPOTUB NMyHKTa “Tlonpaska”;

e HaxaTtb kHomrky ( P );

e HaxaTtmeM kHoMok ( 4 ) n ( P ) OTKOpPPEKTUPOBaTb XOA4 YacOB: MPU «OTCTaBaHWM» YacoB
MOSIOCY HACTPOMKM CMELLaTb BMPaBO, B CTOPOHY MOJIOXMTENbHbIX 3HauyeHu. Ecnm yachl
«TOPONSATCS», NMOIOCY HACTPOWKM CMEeLLaTb BNEBO, B CTOPOHY OTPULLATENbHbIX 3HAYEHUN;

e /19 BO3BpaTa B PEXMM yNnpaBfieHns Yacamm HaxxaTb KHOMKy 22 (+') (pucyHok 2).

2.10.5 Ana nepekntoyeHns 61oka perynmpoBaHus B pabounii pexuM HaxkaTb KHOMKy 22 (+)
nnn 21 (X) (prcyHok 2). Ecnv B TeueHne Npoao/mMKUTENbHONO BPEMEHU HE MPOU3BOAUTL MaHWUNYNALMN
C KHOMKaMK, 6510k peryninpoBaHns BEpHETCS B pabounii peXxmM CaMOCTOSITENbHO.
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2.11 YcTaHOBKA BPEMEHU BKJIIOUEHUSA U BbIK/TIOUEHUS

2.11.1 YcTaHOBKa BpeMEHW BKIIIOYEHMS WU BbIKITIOYEHMS 6/10Ka peryimpoBaHus BbiNOHAETCS
B peXuMe ynpasneHus BCTPOeHHbIMK Yyacamu (2.10).

2.11.2 ins yCTaHOBKWN BPEMEHW BKIIIOYEHUS MW BbIKNOYEHUS 6110Kka perynnpoBaHus:

e nepeBecTn 610K perynvpoBaHus B PEXMM YNpaBieHnst BCTPOEHHbIMM YacaMu HaXXaTUeM
(byHKUMOHANbHOM KHOMKK «4Yacbl» (2.10);

e  HaXaTusIMM KHOMOK (4 ) n ( ¥ ) YCTAHOBUTb yKa3aTeslb MPOTUB HY>KHOIO BPEMEHW: BKJIIO-
YeHusa UK BbiktoYeHns (pucyHok 10);

e /19 BBOAA 3HAYeHMWs1 HaxkaTb KHOMKy ( P );

e  HaXaTusiMM KHOMOK (4 ) u (¥ ) YCTAHOBWUTb YMC/EHHOE 3HAYeHWe MUraloLmMx YacoB
“00:00” B gnanaszoHe ot 0 Ao 23, Ana HenpepbiBHOrO U3MEHEHWUS YAEPXXUBATb KHOMKY B
HaX>XaTOM COCTOSIHUW;

e  HaxatueM kHorku ( € ) unm ( P ) nepekntoYnTb BBOA Ha YCTAHOBKY MUHYT;

e  HaXaTusiMM KHOMOK (4 ) u (¥ ) YCTaHOBUTb YMC/IEHHOE 3HAYeHMe MUraloLMX MUHYT
“00:00” B gnanasoHe ot 0 oo 59, Ans HenpepbIBHOMO U3MEHEHUS YaepXuBaTb KHOMKY B
HaX>XaTOM COCTOSIHUM;

e  3aKOHYUTb BBOA HOBOMO 3HAYEHWUS BPEMEHW BK/IOYEHMSI WM BbIK/HOYEHUS HaXXaTUEM
KHOMKkK 22 («') (pncyHok 2).

2.11.3 [InA OTMEHbI BK/TIIOYEHUS U BbIKJTIOYEHUS MO BPEMEHM HaxaTb kHorky 21 (X ) (pucy-
HOK 2). [Mocne HaXxaTnst Ha Hee BMeCTO COOTBETCTBYIOWEr0 BpEMEHM Ha Aucnnee nosisurcs: “—i—"

2.11.4 Mocne BbINOMHEHMS BKITKOYEHMS WU BbIKNKOYEHMS B 3alaHHOE BPeMS, COOTBETCTBYIOLLEee
3HayeHue BpeMeHn byaeT copoleHo B "—:—" ansa Toro, 4Tobbl N36exaTb NOBTOPHOMO BbIMNOIHEHUS
3TOMN Npoueaypbl B NOCNeAyoLWne aAHN.

2.11.5 MocnegHne 3Ha4YeHNs1 BpeMEH BKJTHOUYEHMS U BbIK/IIOUYEHUS COXPAHSOTCA B NamMsaTn 6110ka
perynnpoBaHusi 1 MoryT 6biTb BOCMPOM3BEAEHbI HaXkaTneM kHomku ( P ). 1o n3baBnsieT ot Heobxoam-
MOCTW BBOZA OAHMX M TEX e 3HAUYEHWUN BPEMEH BKJIKOUYEHMSI MW BbIK/TIKOYEHMS MPU UX MHOrOKPAaTHOM
MCMONb30BaHUM.

2.12 CekyHaoMeEpbI

2.12.1 [Ins onpegenexus AnnTeNbHOCTM MHTEPBANOB BPeMeHW B 610Kke perynvpoBaHus npeay-
CMOTpPEHbI YeTbIpe 2-X MHTEPBaJIbHbIX HE3AaBUCUMBIX CeKyHAOMepa.

Ha puUcyHke 11 nokasaHO COCTOAHUE AuCries B pexXxnuMe ncnonb3oBaHUa CEKYHOOMEPOB.

pe3ynbTaTbl B CEKYHAAX

IVIHEN 125.3

OYCK

YnpaBneHue cekyHaoMepamu
1 2 3 4

PucyHok 11 — CekyHaoMepbl
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2.12.2 na BbI30Ba (YHKUMW CeKyHAOMEpa M3 pexuMa YnpaBneHWsi BCTPOEHHbIMW Ya-
camu (2.10):
e  HaXaTusMu KHOMoK (4« ) 1 (¥ ) yCTaHOBUTb yKa3aTeslb NPOTMB NyHKTa “CekyHaomep” (pu-
cyHok 10);
e  HaxaTb kHonky ( ) ).

2.12.3 B 3TOM pexuMe U3MeHsieTCs HasHayeHue (YHKUMOHabHbIX KHOMOK 20 (pUCYHOK 2).
Kaxkgas KHOMKa ynpasBnsieT CBOMM CEKYHAOMEPOM M, B 3aBUCMMOCTM OT ero TeKyLlero COCTOsIHWS, MO-
XXET BbINOAHATL cneayowme hyHKUNK:

e [IYCK — 3anyckaeT cyeT BpeMeHN OCTaHOBMIEHHOMO CEKYHAOMEPa;

e CTOIN — ocTaHaBNMBAET CYET BpeMeHM paboTatolero cekyHaomepa;

e CBP — cbpacbiBaeT pe3ynbTaT 3aKOHYEHHOIO n3MepeHns. Kpome Toro, c6pocuTb TeKYLLMMI

pe3ynbTaT U3MEPEHWI MOXXHO B /10601 MOMEHT AIUTENbHBLIM HAXKAaTUEM Ha KHOMKY yrpaB-
NEHNS1 COOTBETCTBYHOLLMM CEKYHAOMEPOM.

2.12.4 ins BbixoAa U3 pexxnMa CekyHAoMepa HaxxaTb KHOMKy 22 (+') (pucyHok 2).

|

«  Bbixog nz pexvima cekyHgomepa He OCTaHaB/mBaeT re/(yu//////? cYeTr u He cb'paCb/Baer PE3Y/IbTAT.

2.13 MeHI0 HaCTPOWKH
2.13.1 lns Bx0oA@a B MEHIO HACTPOMKWU CAYXWUT (PyHKLMOHaNbHas KHoMka

«MEHI0» — 3TO KHomka ( » ) Mpv NOSIBNEHWM Ha AMCNIee COOTBETCTBYIOLLEN MMKTO-
rpaMMbl.

2.13.2 MeHto 6510ka perynmpoBaHusi COCTOUT M3 Habopa NyHKTOB. KaXzabl MyHKT MOXET ObITb
cnegyiowero Tuna:

L paCKprBaEMblm, TO €CTb VIMGI-OU.I,VIVI NOANYHKTbI. B ceoto oyepenb, NOAMYHKT TakKXXe MOXET
6bITb TWNa, ONMCaHHOIro HUXXe:

e MepeksoyaTenb, TO €CTb MPUHUMAIOLWMNA (PUKCMPOBaHHbIE 3HAYEeHWUs, HanpuMep, “BKIO-
4YeHo” unn “BbIKOYEHO";

e 4WCIIO, TO €CTb NMPUHMMAIOLLMIA YNCIIEHHOE 3HAYEHUE;

e Habop NapaMeTpoB YCTPOMCTBA.

Ha pucyHke 12 npuBeaeH dparMeHT MeHIO HAaCTPOMKKM 6/10Kka peryimpoBaHus.

pacKpbIBaeMbIi PaCKpbITbIA WHAWKaTOP
yKasaTenb MYHKT (CBEPHYT) MyHKT MONOXEHWs yKazaTens

Kupokoctb: [MIMC-5 Kupkoctb: [MMC-5
Mapametpol NMAL [+ = |*[MapameTtpbl MNA [+]
Mapametpsbl TCI [E +» OCHOBHOIO
BHewHun patyunk: Bbikn + BHewHero

I'IEpEMELLlEHMe yKaaaTenﬂ pacKpbITUE  CBEPTLIBaHME U3MEHEHME

SJoXOXOo BN XOXOXO

PucyHok 12 — MeHI0 HacTponKu

2.13.3 ns nepeMelleHns ykasaTtens no nyHKTaM MeHI0 CNy>XaT KHOMKK (4« ) un ().

2.13.4 NyHKTbI MEHIO, HA3BaHME KOTOPbIX OTMEYEHO CUMBOJIOM [+] MOryT BbITb PacKpbITbl KHONM-
ko ( » ). Mocne packpbiTUs ykasaTenb MNEepeMELLAETCs TONMbKO MeXAy MOAMYHKTAMWU pPacKpbITOro
NyHKTa.
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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:
e 119 nepeknovaTens — K nepexoay K cnefyowemy 3HaueHunio, Hanpumep, oT “BKI0YeHO”
K “BbIK/IIOYEHO". MI3MeHeHMe 3HaYeHWI MyHKTa—MNepeKIoYaTeNs MPOUCXOAUT «MO Kpyry» —
nocne nocnegHero 3HayeHus onsTb CeayeT nepsoe;
e [719 YMcna — K Hayany npoueaypbl BBOAA HOBOrO 3HaYeHUs;
e N9 Habopa napaMeTpoB — K Nepexoay K npoueaype ux peaakTMpoBaHuS.

2.14 YcTaHOBKaA TMNa TenJioHocuTens

2.14.1 Ans koppeKkTHoM paboTbl 6510Kka perynMpoBaHns B MeHI0 HacTpoiku (2.13) ycTaHOBUTb
TWN MCNOMb3YEeMOro TensoHocuTens. Npu 3Tom 6yayT yCTaHOBEHbI:
e  [ManasoH M3MEHeHWs TeMnepaTypbl perynMpoBanus (YCTaBok);
e  [ManasoH U3MeHeHWs TemnepaTypbl cpabaTbiBaHNS 3aWKUTbI OT NeperpeBaHns TenIoHOCK-
Tens;
e  OMTMMasbHblE NAapaMeTpbl PeryIMpoBaHns TeMnepaTypbl B aBTOMAaTUYECKOM peXMMe.

2.14.2 TennoHocuTeNM U COOTBETCTBYIOLLME UM AMana3oHbl UISMEHEHNS TeMnepaTyp perynampo-
BaHMA U cpabaTbiBaHUS 3aWMUTLl OT NeperpeBaHns npueeaeHsl B Tabnuue 4.

! [IpUBEAEHHBIE HIKE BE/INYUHBEI TEMIIEPATYPHBLIX ANAIIA30HOB OrPaHNYUBAKOTCS TEMIIEPATYPHbLIM
ANAarasoHoM TEPMOCTATa, B COCTABE KOTOPOIro UCIO/Ib3yeETCS 6J10K pery/mpoBaHus (pucyHoK 9). Pe-
KOMEHAYEMbIE TEMN/IOHOCUTE/IN IPUBELEHDLI B PA3[ENE «TEXHNHECKME XaPAKTEPUCTUKN» PYKOBOA-
CTBa 110 3KCI/lyataymm TEpMOCTaTa.

Tabnuua 4
TennoHocuTeNb [nana3oH nsMeHeHus ycrtasok, °C | [lnanasoH namMeHeHus 3awmTol, °C
Boga ancrtunnvposaHHas | ot 5 go 80 ot 15 00 90
NnMcC-5 oT MuHyc 40 go 105 ot muHyc 30 go 110
NMC-10 oT MuHyc 30 go 150 oT MuHyc 20 go 160
NnMC-20 ot 0 go 180 ot 10 go 190
NMC-50 ot 50 go 200 ot 60 go 210
NnMC-100 ot 90 go 300 ot 100 go 302
3T1aHon oT MnHyc 90 go 5 ot muHyc 80 go 15
TOCOJ1 (A-40, A-65) oT MUHYC 40 1o 95 oT MuHyc 30 go 105

! [py HarpeBaHmu rnoMMeTUICHI0KCaHoBbIx (ITMC) TernsioHocuTeen OT TEMIEPATYP, NP1 KOTOPbIX
UxX BA3KOCTb boniee 40 MM2/c, 6JI0K PEry/impoBaHuUs UCIIO/Ib3YET AAALLMI PEXUM HarpeBa C orpa-
HUYEHNEM MOLYHOCTH. ITO YMEHBLUIAET TEM/IOBYIO AECTPYKLMIO TaAKUX TEMIOHOCUTEICH U YBE/TNYU-
BAET CPOK UX UCIIO0/TIb30BaHMS.
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2.14.3 Mpoueaypa BbibOpa TUNa TENIOHOCUTENS NPOUNIIOCTPUPOBaHA 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 — Bbibop Tvna TennoHocutens

2.14.4 [Ins yCTaHOBKM TUMNA UCMONb3YEMOro Ten/I0HOCUTENS:

e HaXaTusIMM KHOMOK (4« ) 1 (¥ ) yCTAaHOBUTb yKa3saTeslb NMPOTUB NyHKTa “>KnakocTtb”;

e  MocneaoBaTeNnbHbIMU HaXaTUSAMU KHOMKK ( P ) YCTAHOBUTb MCMOMb3YEMBIM B TEpMOCTaTe
TENNIOHOCUTENb U3 CNIUCKa TEMNIOHOCUTENEN, pEKOMEHAOBAHHbLIX B Tabnvue 4.

2.14.5 EcnM npuMeHsieMblA  TEMNIOHOCUTENb OTCYTCTBYET B CMMCKE, YCTAHOBUTb 3HAYeHuE:
"“XKnakoctb: Jliobas”. B aToM cnyyae ananasoHbl U3MEHEHUS TeMnepaTyp perynnposaHms n cpabatbl-
BaHMS 3aWMTbl OT neperpeBaHust 6yayT onpeaensitbCa TeMnepaTypHbIM AMana3oHOM TepMocCTaTa, B
CcoCTaBe KOTOPOro Ucrnosb3yeTcs 610K perynimpoBaHus.

2.15 NMNapameTtpsl MNA-perynatopos

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

B naHHOM cnydae:

e  BbIXOAHOE yNpaBnsitoLlee BO3AENCTBME — MIHOBEHHAsi MOLLHOCTb, NMOABOAMMAs K HarpeBa-
Teno;

e  BXOAHas M3MepseMas BelMyMHa — CUrHan Aatyuka TeMnepaTypbl;

e 33aJaHue — yCTaBKa TeMmneparypbl.

B aToM cnyuae perynatop 6yzeT BbipabaTbiBaTh Takoe yrnpasnsiowee BO3AENCTBIE, NPU KOTO-
pOM TeMnepaTypa AaTuMka CTpeMuiachk 6bl K YCTaHOBNEHHOMY 3aAaHuio (YCTaBKe).

Mpu NA-perynMpoBaHuM BbIXOAHOE YNpaBsioLLEe BO3AEUCTBUE 3aBUCUT:

e  OT pasHWUbl Mexay 3aaaHneM (YCTaBKOM) U BXOAHOW M3MEpSIEMOM BENNUYMHOM — MpOonop-
LMOHanbHas CoCTaBnsoLwwas;

e  OT MHTerpana (CyMMbl) 3TUX Pa3HOCTEN — MHTErpasibHas COCTaB/soLWas;

e  OT CKOPOCTW U3MEHEHMSI BXOAHON U3MepSIEMOW BeNUUMHbI — AnddepeHumanbHas cocTas-
naoLwas.

2.15.2 B 6noke perynupoBaHusa umetotca asa MNUA-perynatopa:

e  OCHOBHOW — C BXOAHbIM CUIHASIOM OT BCTPOEHHOMO AaTyMKa TeMnepaTypbl;

e  BHELWHWUM — C BXOAHbIM CUrHaNOM OT JaTyuKa TeMnepaTypbl, MOAK/IIOYAEMOro K BHELLHEMY
pasbemy 24 (pUCyHOK 2).
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2.15.3 [Insa Bxoaa B peaakTop napameTpoB [MMN-perynsitopa U3 MeHto HacTporku (2.13):

e  HaXaTusiIMM KHOMOK (4 ) n (¥ ) yCTaHOBUTb YKa3aTesnb NPOTMB NyHkKTa “Mapametpsl NMNA";
e  HaXaTb KHOMKY ( P ) ANa pacKpbITUS MyHKTa MEHIo;

e  HaxaTusiMu KHOMOK (4 ) u (¥ ) BblbpaTb MUA-perynstop: “OcHOBHOW” MK “BHELLIHNI",
e  HaxaTb KHOMKY ( » ) Ana Bxoda B pefakTop napameTtpos MNMN-perynstopa.

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

BKKOYEHWE afanTUBHOrO pexuma
K03(hDUUMEHT NPONOPLIMOHANBHOCTY

NOCTOSHHASA 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 LUIMPOKOM AManasoHe TeMnepaTyp ANs PasfvyHbIX TUMNOB TemnioHocuTenel. 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. [1o3TOMYy B 6510Kke napameTpos MN-perynsTopoB npeaycMOTpeHa BO3MOXHOCTb OTK/IHO4e-
HWS aganTUBHOro pexknma “AsTo:Bbikn” ansa ncnonb3osaHus MUA-perynsatopa ¢ HeM3MeHsIeMbIMKU Na-
pamMeTpamu.

[nsa BKIOYEHUSA UK BLIKNIOYEHUA aaanTuBHOro pexxuma NMNA-perynaropa:
e  HaXaTusMu KHOMOK (4 ) n (¥ ) yCTAHOBUTb YKasaTeslb NPOTMB NMyHKTa “ABTO”;
e HaxaTb KHOMKy ( » ) Ans nepexknoyYeHns pexxmma.

Ansa nameHeHns YncneHHoro 3HaveHusa napametpa MNMNA-perynaropa:

e  0ABECTU K HEMY yKa3aTes/lb HaXXaTUSIMU KHOMOK (4« ) n (v );

e  HaxaTtb kHonky ( P );

e  YCTaHOBUTb HY)XXHOE 3HayeHue KHorkamu (4 ) u (¥), nepemMewass MUraloWmii Kypcop
kHonkamu (4 ) unn ( »);

e  3aKOHYWTb BBOJA HOBOIO 3HAYEHWUSI HaxkaTveM KHomku 22 (+') (pucyHok 2). Ans OTMEHBI
BHECEHHbIX M3MEHEHMIN HaXaTb KHOMKy 21 (X).

[ns BbIxoda M3 pexuMa pefakTupoBaHus napametpos [MU/-perynatopa v Bo3BpaTa B MEHIO
HACTPOWMKM HaxaTb kHomnky 22 («) unn 21 (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 YAOBMe-
TBOpUTENbHbIE pe3ynbTaThl. Ecnn xe napameTtpol MNMUAA-perynatopoB TpebytoT KOppekTUpOBKM, Heob-
XOAUMO noAobpaTb MX 3HAYEHUS SKCNEPUMEHTANbHO.

2.15.6 B nepByto ouepeab onpepensietcs koadduumMeHT nponopunoHansHoctn Kp (pucy-
HOK 14). 1ns 3TOro 3Ha4YeHUs1 NOCTOSIHHbIX BPEMEHW MHTErpupoBaHust U anddepeHumpoBaHus ycrTa-
HaenmeatoTcs paBHbiMK HyO: Ti = 0.0 n Td = 0.0. 3aTeM cTpouTcs rpadmk n3MeHeHUs TeMnepaTypbl
TENIOHOCMTENS B 3aBUCMMOCTM OT BpeMeHU Npu paboTe no ycTaBke — nepexoHasi XapakTepuctuka.
YcTaBka fo/mKHa BbITb Pacrosio)eHa Bbile UCXOAHON TeMMepaTypbl TENNOHOCUTENS. BO3MOXKHbIE BUAbI
NepexofHbIX XapaKTEPUCTMK MOKa3aHbl Ha pucyHke 15.

1 - 3HauveHne Kp cnunLIKOM BENKO, ero cre-
AYyEeT 3HAYUTENIbHO YMEHbLUUTD,

2 - HabniogaloTcs 3aTyxatowme konebaHms.
Echm  npepnonaraetca  Mcnonb3oBaTb
anddepeHUmanbHy0  COCTaBSIOLLYHO,
TO 3TO 3HayeHne Kp ontuManbHo. Ecnn
AnddepeHumanbHas cocTaBnsaroLwas uc-
nonb3oBaTbca He byaet, To0 Kp cneayet
YMEHbLUNTb, YTObbI NONYyYnTb Nepexoa-
Hble XapaKTepucTukn Bngda 3 unn 4;

3 - Habnogaetcs Hebonblwon BbIGPOC U
6bICTpO 3aTyxawowme konebaHus. Ecnn
[0nyCcTUM 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-
Leecs 3Ha4YeHMe TeMMepaTypbl TENIOHOCUMTENS HE COBMAZAET CO 3HAYEHNEM YCTaBKW. DTa cTaTMyeckas
owmrbKa yCcTpaHaeTCcs BBEAEHNEM MHTErPasibHON COCTaB/SIIOLLEN.

F
yCTaBKa |.. 2.15.7 ins onpeneneHvst NOCTOSIHHOM
BpeMeHn anddepeHumnpoaHuns Td koadpduum-
eHT nponopuunoHanbHocT Kp pomkeH 6biTb
YyCTaHOBNEH TakuM 06pa3oM, 4YTobbl nepexoa-
Has XapaKTepucTuKa COOTBETCTBOBasa Kpu-
BoM 1 (pucyHOK 16). [MOCTOSIHHYIO BpeMeHM
avddepeHumpoBarHma Td cneayeT nogobpatb
BpeMA TaK, YToBbl NEpexoaHast XapakTepucTvKa npu-

PucyHok 16 — Onpeaenenue Td HsNa BMA KPUBOW 2.

Temnepartypa

2.15.8 Mocne HacTpoliky koadduUMeHTa NPOMNopLMOHANbHOCTH, a, NpU HEOBXOAUMOCTH, U MO-
CTOSIHHOV BpeMeHu anddepeHUMpPOBaHMS, HACTPaMBaAETCs NOCTOSIHHASA BPEMEHW UHTErpUpoBaHus. MH-
TerpanbHasi COCTaBnsOWAs NpeaHasHaveHa Ans Toro, 4Tobbl ybpaTb OCTAaTOMHOE paccoriacoBaHve
MeXy YCTaHOBMBLLMMCSI 3HAYEHWEM TeMMNepaTypbl U 3aaaHneM (YCTaBKOW).
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Buabl nepexoaHbIX XapakTepUCTUK Npu pasnyHbIX NOCTOSHHbLIX BPEMEHU MHTErpUpOBaHUS Mo-
KasaHbl Ha pUCYHKe 17.

F 3 4
1 - wHTerpanbHas  coCTaBnsiollas  OTCyT-
yCTaBKa creyeT (Ti = 0.0);
d 2 - noaxod K ycTaBke 3aTsaHyT, Ti cneayer
E - YMEHbLNT;
& 3 - MOCTOsiHHas BPEMEHWU MHTErpupoBaHus Ti
s BbiGpaHa ONTUMasbHO;
] > .
= BpeMs 4 - 3HAUUTESbHBIN «MPOCKOK» BbILLE YCTaBKMK,

PucyHok 17 — Onpegnenenve Ti Ti crienyer ysenmuuTe.

2.16 NapameTpbl AATUYMKOB
2.16.1 B 6noke perynvpoBaHusi yCTaHOB/IEH BCTPOEHHBIM (OCHOBHOM) AaTyMK TeMmnepaTypbl U
[OMNYCKaeTCs NOAK/IIOYEHME BHELIHEro AaTumMKa TeMnepaTypbl K pasbeMy 24 (pUCYHOK 2).

2.16.2 Kaxxablii aaTumk npeactasnseT cobon nnaTuHOBLIV TepMoMeTp conpoTusnerus (TCM) u
MMeET COBCTBEHHBIVM HE3aBMCKMMbIM 610K NapameTpoB, cooTBeTcTBytoWwmMi MOCT 6651 (pucyHok 18):

PR = 1000.0 QOCHOB- KaXkabl AaTYMK MMeeT COnpOTUB/IEHNE MNPy
A= 3.9083E-3 HOW 0 °C pasHoe 1000 OM v cTaHAapTHbIN Habop
B =-5.7750E-7 AaTynk koacdmumerToB anst TCM ¢ Wigo = 1.385:
C =-4.1830E-12 e A= 3.9083 x 103 °C

e B=-5.7750 x 107 °C?

e C=-4.1830 x 10712 °C*

PucyHok 18 — lMapameTtpbl TCI

2.16.3 ECnun M3BeCTHO, YTO KO3 dUUMEHTbI AaTUMKOB TeMMepaTypbl OT/INYHBLI OT CTaHAAPTHbIX,
TO OHW MOryT 6bITb M3MEHEHbI NPV MOMOLLM peAakTopa NapamMeTpoB.

[ns BXxoAa B peAaKTop NapaMeTpoB AaTuMka U3 MeHI0 HacTponku (2.13):
e HaXaTusiMM KHOMoK (4« ) u (¥ ) yCTAHOBUTb YKa3aTeslb NpoTMB NyHKTa “lapameTtpol TCM";

e HaXaTb KHOMKY ( P ) ANa pacKpbITUS MyHKTa MEHIo;
HaXkaTusiMM KHOMOK (4 ) 1 (¥ ) BbibpaTb AaTumk: “OCHOBHOWN" UK “BHELWHWIA";

HaXkaTb KHOMKy ( P ) Ans BXoAa B peAakTop NapaMeTpoB AaTyvKa.

[N n3MeHeHns YNCNEHHOro 3HaYeHMs NapaMeTpa AaTymKa:
e MOABECTU K HEMY yKa3aTeslb HaXaTusAMM KHOMOK (4« ) u (v );

e HaxaTtb kHonky ( P );

e  YCTaHOBUTb HY)XXHOE 3HayeHue KHomkamu (4 ) u (¥), nepemMewass MUraloLWmii Kypcop

kHonkamu (4 ) unn (D );
e  3aKOHYWTb BBOJ HOBOIO 3HAYeHWUs1 HaxkaTveM KHomku 22 (+') (pucyHok 2). Ans OTMeHbI
BHECEHHbIX M3MEHEHMIN HaXxaTb KHOMKy 21 (X).

[ns BbIxOAa M3 pexuma peaakTMpoBaHusi napameTpoB MU/-perynsitopa u Bo3BpaTa B MEHIO
HACTPOWMKM HaxaTb KHornky 22 («) unm 21 (X).

2.17 NMoaknroyeHue BHELWHero AaTtymka

2.17.1 Ins n3mepeHust n perynmpoBaHus TeMnepaTtypbl TENJIOHOCUTENS BO BHELLHMX NOTpPebn-
Tensax 650K perynupoBaHns NnpeaycMaTpuBaeT NOAKIHYEHNE BHELLHEro AaTyMKa TeMnepaTypbl K pa3b-
eMy 24 (pUCyHOK 2). NS NpucoeanHEHUsl BHELHEro AaTymnka COBMECTUTb K/TKOYM Ha pasbemMe 24 1 B
OTBETHOM YaCTN pa3beEMHOr0 COeAMHEHNS Ha Kabene aaTymka U BCTaBUTb OTBETHYIO YacTb [0 WenyKa.
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2.17.2 Ons yctaHoBKKM pexuma paboTbl 6510Kka perynimpoBaHusl OT BHELLHEro AaTymka U3 MeHIo
HacTporikm (2.13):
e  HaXaTUSIMU KHOMOK (4 ) n (¥ ) yCTaHOBUTb YKasaTe/lb MPOTMB MyHKTa “BHelHWN aaT-
”

ynk”;
e  HaXaTtueM KHorku ( P ) ycTaHOBUTb “BHeWHMn aaTumnk: Bkn”.

B pabouem pexume Ha aucnnee B NO3MLMKN «TeMnepaTypa TennoHocuTens» 6yaeT BblIBOAUTLCS
3HayeHue TeMnepaTypbl, M3MEPEHHOE BHEWHMM AaTyumMKoM. Kpome Toro, byaer akTMBEH «MHAMKATOP
yrnpaBneHns OT BHELHEero AaTumka» (pPUCyHoK 4).

2.17.3 B pexxvuMe paboTbl 6510ka perynnpoBaHns OT BHeLWHero AaTtymka MU-perynsatopbl BKAKO-
YalTCS KacKaZHO, KaK NMoKa3aHo Ha pucyHke 19.

3apaHve YnpaeneHue
(ycTaBka) /;l *

OCHOBHOW
perynsatop

BHewwHuMi
perynsTtop

BHELWHNI OcHoBHOM  HarpeBaTenb
AaTUMK AaTumnK
BHeLwHWI1 noTpebutens BaHHa TepMocTaTa

PucyHok 19 — PaboTta oT BHeLIHero aaTynka

! [lpu ncrionb3oBaHmm [TV[-peryisiTopoB ¢ HEU3MEHSEMbIMU rapameTpamu (2.15.5) nocrosHHas Bpe-
MEHU MHTErPUPOBAaHNS BHELLHEro MVf-perynsaropa Ao/kHa ObITb 3HaYNTEIbHO OOJIbLIE TOCTOSH-
HOU BPEMEHM MHTEMPUPOBaHUS OCHOBHOIro [TVA-perysaropa. Tiswewrero > 10X Tixcuosroro-

2.18 Koppekuusa TemMnepartypbl

2.18.1 ncnnelt nokasbiBaeT TeMnepaTypy TENJIOHOCUTENS, U3MEPSIEMYIO BCTPOEHHBLIM AaTyu-
KOM (puCyHoK 4). JTa TemMnepaTypa 4acTo He COOTBETCTBYET AEWCTBUTENbHOW TeMnepaType B BaHHE
TEPMOCTaTa, U elle MEHee OHa COOTBETCTBYET TeMMepaType TENIOHOCUTENS BO BHELIHEN NOAK/IOYEH-
HOM cucTeMe. PasHOCTb 3TUX TemMnepaTyp onpeaensieTcs u3MepeHmeM AeNCTBUTENbHOW TeMnepaTypsbl
MpY NOMOLUM KOHTPOSIbHOMO TEPMOMETPA WM BBOAUTCS B 610K perynvmpoBaHus B BUAE MONpaBOYHOro
koaddumumeHTa (KOppekummn), KOTOPbIM COXPaHSIETCS B NaMsiTU U A06aBNSIETCs K M3MepsieMon Temne-
paType TenjoHocuTens.

Koppekuwns — 3To npoueaypa, C NOMOLLbIO KOTOPON Noka3aHus aucrnnes 61oka perynmpoBaHus
NPMBOASITCA B COOTBETCTBME C TEMMEPATYPON TEMSIOHOCUTENS, ONPeAEneHHON KOHTPOJSIbHBIM TEpMO-
METPOM.

2.18.2 [N n3MeHEeHUs BENMYMHBI KOPPEKLMM U3 MEHIO HAcTpovikm (2.13):

e HaXaTusIMM KHOMOK (4 ) n (¥ ) yCTaHOBUTb YKa3aTenb NpoTmB NyHkTa “Koppekuums, °C”;

e HaxaTtb kHonky ( P );

e  YCTAHOBUTb HY)XHOE 3HayeHWe KHOMKaMu (4 ) u (¥ ), nepeMellas MUraloWwmMn Kypcop

kHonkamu (4 ) unn ( »);

e  3aKOHYWTb BBOJA HOBOIO 3HAYEHWUSI HaxkaTveM KHomku 22 (+') (pucyHok 2). Ans OTMEHBI

BHECEHHbIX M3MEHEHMI HaXxaTb KHOMKy 21 (X).
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MNpumep onpeaeneHns BENMUYNHLI 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:

[0XAATbCs CTabunmnsaumm nokasaHum
TeMmnepaTypbl TEMSIOHOCUTENS Ha ANC-
nnee;

MOMECTUTb B TEM/IOHOCUTENb  KOH-
TPONbHbIA TEPMOMETP C COOTBETCTBY-
fOlen  MOrpeLHOCTb0  M3MEpEHUH
TeMnepaTypbl;

onpeaenuTb  BEIMUMHY  KOPpeKLuM
TEMMEepaTypbl Kak pasHuLy Mexay
TEMNepaTypor, W3MEPEHHOM  KOH-
TPONbHLIM TEPMOMETPOM M MOKa3aHW-
MU aucnnes:

AT =T,-T;

AT = 39.75 °C - 40.00 °C = —0.25 °C
BBECTU BE/IMUMHY KOPPEKLMM B nNa-
MsTb 6/I0Ka perynmMpoBaHusi B COOT-
BeTCTBMM C 2.18.2.

! Koppexkuymio cnegyer rpoBoguTh /MO0 Ipu 3HAYEHUN TEMIEDPATYPbI, KOTOPas Yalle UCro/b3yeTcs
11DU UCTILITAHUSIX, JIMOO B CDEAHEN TOYKE ANANA30HA TEPMOCTATUPOBAHUS.

2.19 YcTaHOBKa nopora roToBHOCTHU

2.19.1 NHamkaTop ctabunusaumm TemnepaTtypbl TensoHocutensa 19 (pucyHok 2) 3aropaeTcs B
C/lyyae, ecnin pasHuLa MeXxay TEKYLLEN TEMMEPATYPOn TENIOHOCUTENS U YCTAaHOBNEHHOW TeMnepaTy-
PO He NMpeBbILAET 3HAYEHNE, YKA3aHHOE B MYHKTE MEHI0 HACTPOMKKM “[OTOBHOCTL” B TeyeHne 1 Mu-

HYTbl.

2.19.2 CpabaTbiBaHMe uMHAMKATOpa 19 oOCTaHaBnMBaeT MNpOLECC aAanTUBHOM  HACTPOMKM
MNna-perynsaropa (2.15.4) n coobwaeT 0 BbIXxoAe TEpMOCTaTa Ha PEXUM.

[Nsi U3BMEHEHNSA BENUUYMHBI NOPOra FOTOBHOCTU M3 MEHIO HacTponku (2.13):
e  HaXaTusIMM KHOMOK (4« ) n (¥ ) yCTaHOBUTb yKa3aTeNb NpoTMB NyHKTa “ToTOBHOCTbL, °C”;

e  HaXaTb KHOMKY ( P );

e  YCTaHOBUTb HY)XXHOE 3HayeHue kHomkamu (4 ) u (), nepemMewass MUraloWmii Kypcop

kHonkamu (4 ) unn ( »);

e  3aKOHYWTb BBOJA HOBOIO 3HAYEHWUSI HaxkaTveM KHomku 22 (+') (pucyHok 2). Ans OTMEHBI

BHECEHHbIX M3MEHEHMIN HaXxaTb KHOMKy 21 (X).

* —— @ ——p

MuHuMa/IbHoe 3HavYeHne rnopora rotosHoctv cocrassiser 0.02 °C.

He cnegyer ycraHas/imBaTh HU3KOE 3HaYEHNe ropora roToBHOCTH 6e3 HeobxoanmMocT. HeobocHo-

BBHHOG‘WWEHbUK#ﬂK?B&ﬂMqMHblﬂQDOHB/UTOBHOCﬂ435DWWB&€T/U%%#%ITaﬂaﬂﬂﬂﬁﬂﬂ?HECﬂxwm%

Tfg-perynaropa.

2.20 Pa6boTta no nporpamme

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

Kaxxabli1 3Tan nporpaMmbl onpeaensieTcs:
e  MOPSIAKOBbLIM HOMEPOM;
e  KOHEYHOWN TemMnepaTypou;
e ANUTENBHOCTHIO.
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2.20.2 Bxog B npoueaypy pefakTMpoBaHUS NMPOrpaMMbl U3 pexxMMma YCTAHOBKM TeMmnepaTypbl
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 — PepakTtnpoBaHue nporpamml

YT0bbl NporpaMMa BbIMNOJHSANACk HECKOHEYHO W, MOC/Ie NOCNEeAHEro BbINMOSIHEHHOMO 3Tana
ynpaBneHne onsTb NepeaaBanocb B Ha4ano NpPOrpaMMbl, HYXXHO HaxxaTueM kHomku (4 ) B pexume
YCTaHOBKM TeMmnepaTypbl YCTaHOBUTb MPU3HAK 3aUMKIEHHOCTM MporpaMMmbl. MOBTOpHOE HaxaTtue
KHOMKM COpOCUT 3TOT MpPU3HaK.

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

Xo4  BbINOMHEHWS  Npo-

rpammbl:
A e C MOMEHTa 3arnycka nporpaMMmeil
TeMnNeEpPaTypa TeMnepatypa BbIBOAUTCA Ha

T, 3HayeHne T;=20.00°C wu

YAEPXKMBAETCS Ha 3TOM YpOBHe
B TeueHue t; = 90 MuH;
e TeMmnepaTypa BbIBOAUTCS Ha
yposeHb T, = 30.00 °C co cko-
T,=T, ™ pocTbio(T—
T1)/t2 = 0.2 °C/MuH. Tlepexon
K cneaytoLemy starny nponcxo-
AUT Mpu AOCTMXKEHUN TeMnepa-

T, b Typbl T2;
/ £ t t, t, e TeMmnepaTypa YAEpXUBAETCH
« L e e > Bpe;Mﬂ Ha ypoBHe T, = 30.00 °C B Te-
" yeHue t3 = 110 MuH;
PucyHoK 22 — BbINosHEHWE NpOorpammbl e TeMnepaTypa BbIBOAUTCS Ha
ypoBeHb T4 = 40.00 °C co cko-
pocTbto (T4~

T3)/ts = 0.11 °C/MuH.

2.20.3 BbInonHATCA BCe 3Tanbl NpOrpaMmMbl, AUMTENBHOCTbL KOTOPbLIX HE paBHa HyMo. Takue
3Tanbl Ha3bIBAKOTCA 3HAUYMMbIMUK. ITanbl C HYNIEBON ANIUTENbHOCTBLIO MPW BbIMNOSIHEHUWN NPOrPaMMbl Ur-
HOPUPYHOTCS.

2.20.4 Ecnu TeMnepaTypa BbIMOHSEMOro 3Tana paBHa TeMNepaType NpeablayLiero 3Ha4nMoro
3Tana, Takou 3Tan Ha3blBAETCS CTAaTUYECKMM. LIeNblo BLINOMHEHMSI TaKoro 3Tana sSBMsSETCS noaaepxa-
HME MOCTOSIHHOM TeMnepaTypbl TENIOHOCUTENS B TEUEHME ONPEAENEHHOMO BPEMEHMW.

2.20.5 Ecnu TeMnepaTypa BbIMOMHSAEMOro 3tana OT/IMYHa OT TeMnepaTtypbl nNpeablayLlero 3Ha-
YMMOro 3Tana, Takow 3Tan Ha3blBaeTC AMHAMMYECKMM. Llenblo BbINOTHEHNS TaKoro 3Tana siBNseTcs
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noaAep>XaHne NMoCcTOSIHHOM CKOPOCTU M3MEHEHMsSI TeMnepaTypbl TernnoHocuTens. CKopocTb onpeaensi-
€TCs1, KaK pa3HOCTb TEMMEPATYP BbINOSIHAEMOro M NpeablayLIEero 3Ha4MMOoro 3Tana, AefieHHast Ha ANu-
TeNbHOCTb BbINoNHsAeMoro 3tana: V = (Tewnons — Trpen) / tewnons. BbINMOHEHNE AMHAMMYECKOro 3Tana
3aKaH4YMBAETCS NMPU AOCTVXXEHUM KOHEYHOM TEMMepaTypbl, AaXe B TOM C/ly4Yae, €C/ BbINOJIHEHME MO-
TpebyeT MeHblLe UK 60/Ible BPEMEHW, YEM YCTAHOB/IEHO B A/IMTENBHOCTU 3Tana.

2.20.6 MepBbIli BLINOMHAEMbIM 3Tan Bcerga ctatuyeckui. OTnmMuMe NepBoro 3Tana oT Apyrux
CTaTMYECKMX 3TANoB COCTOUT B TOM, YTO CTabunmsaumsa TeMnepaTypbl HAUMHAETCS OT TEKyLUeh Temne-
paTypbl TEMJIOHOCUTENS.

2.20.7 MNocne BbINO/HEHUS NOC/EAHEr0 3Ha4YMMOro 3Tana He 3auUMK/IEHHOW MPOrpaMMbl 610K
PEryIMpOBaHNA NMEPEXOAUT B PEXMUM OxuaaHus. Ecnv nporpamMma 3aumkieHa, TO BbIMOSIHEHWE MpPO-
rPaMMbl HAQYHETCS 3aHOBO.

! Cnegure 3a TeM, YTobbl 3a[aBAEMbIE 3TArlbl IPOrPamMMbl Obl/iv BbIMOSIHUMbI, TaK KaK MAKCUMAa/lbHasi
CKOPOCTb U3MEHEHMS TEMIMEPATYPbI OMNPEAENSETCS MACCOM TEIN/IOHOCUTESIS, €r0 Ter/I0EMKOCTbIO,
TEr/I006MEHOM C OKDYXKAIOLLIEV CDELOU U APYIMMU [1aPAMETDAMM.

2.20.8 [Ans BBOAA WM pefaKTUPOBAaHWUSA MPOrpamMbl:

e  HaxaTueM (PYHKLMOHANbHON KHOMKK «3aaaHune» (2.7) BOUTU B PEXWUM YyCTaHOBKM Temne-
paTypebl;

e HaXaTusMu KHOMOK (4 ) n (¥ ) yCTaHOBUTb YKaszaTesb NpoTus cTpoku “MPOMPAMMA”;

e  HaxaTb KHonky ( P );

e HaXaTMAMM KHOMOK (4 ) 1 (¥ ) yCTaHOBWUTb yKas3aTesb NpOTUB BBOAMMOrO WKW pefaKTu-
pyemoro 3Tana;

e  HaxaTb KHOMKY ( 4 ) Ana BBOAA 3Ha4YeHWs TeMnepaTypbl 3Tana;

e  YCTAHOBUTb HYXXHOE 3HayeHne TemnepaTypbl KHorkamu (4 ) u (¥ ), nepeMeLlas Murato-
W kypcop kHonkamu (4 ) unn (P );

e  3aKOHYWTb BBOA HOBOrO 3Ha4YeHWUsi HaxxaTueM KHonku 22 (+') (pucyHok 2). Ons oTMeHbI
BHECEHHbIX M3MEHEHMUIN HaxxaTb KHoMKy 21 (X);

e  HaXaTb KHOMKY ( » ) Ana BBOAA 3Ha4YeHWs AMTENbHOCTM 3Tana;

e  YCT@HOBMWTb HY)XHOE 3HayeHue ANUTEeSIbHOCTM B MUHYyTaX B Avana3oHe oT 0 o 999 kHon-
kKamu (4« ) n (¥ ), nepeMeLLas Myratowmii kypcop kHonkamm (4 ) unm ( »);

e  3aKOHYWTb BBOJA HOBOIO 3HAYEHWUSI HaxkaTveM KHomku 22 (+') (pucyHok 2). Ans OTMEHBI
BHECEHHbIX M3MEHEHUI HaXxaTb KHonky 21 (X);

e TakvM 06pa3oM BBECTU 3HAYEHUS MapaMeTpoB AN1S BCEX peAaKTUPYeMbIX 3Taros;

e  3aKOHYMTb BBOA MPOrpaMMbl HaXxaTnem KHomku 22 (+') (pucyHok 2).

2.20.9 3anyck nporpaMMbl Ha BbIMOSIHEHWE MPOUSITIIOCTPUPOBAH Ha PUCYHKe 23.

[Ans 3anycka nporpaMMmbl:

e  HaxaTueM (PyHKLMOHANbHOWM KHOMKN «3aja-
Hue» (2.7) BOMTU B PEXWUM YCTaHOBKM TEM-

Sanyck 4 lponon nepaTyphi;
C 9Tana KeHne e  HaXaTMsSMM KHOMOK (4 ) u (¥) ycTaHo-
I BUTb YyKasaTenb npotuB CTpoku “TPO-
t U3MeHeHue f rPAMMA";
e  HaxaTb kHomky 22 (+') (pucyHok 2);

HOMepa 3Tana

e KHOMKamu (4« ) u (¥ ) yCTaHOBWUTb HOMep
CTApTOBOro 3Tana, oH byaeTr oTMeveH MeT-
KON @ B peaakTope nporpammbl (pucy-
HoK 21);

e  3anycTuTb nporpamMmy HaXxaTuem
KHOMKkM (€ ).

2.20.10 Ecnu npu BXoZe B PeXMM YCTaHOBKM TeMnepaTypbl MporpaMma yxxe MCnosiHsinach, ee
BbIMNOJTHEHME MOXHO MPOAO/IHKUTb HaXXaTheM KHomku (P ).

PucyHok 23 — 3anyck nporpaMmel
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2.21 YnpaBneHue X0/104WIbHO MAaLUMHOMN

2.21.1 Ina  yCTaHOBKM  peXxwuMa  YnpaB/ieHUsI  XONMOAWIbHOM  MalMHOM U3 MEHI0
HacTporiku (2.13):

e HaXaTusIMM KHOMOK (4 ) n (¥ ) yCTAaHOBUTb yKasaTeslb NPOTMB NyHKTa “Xonoa. MalimnHa”;

e  HaxaTtmeM kHonku ( P ) yctaHoBuTb * Xonoa. MawmHa: 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-
HOBJIEHHOIr0 MHTEpBasia BpeMeHW. Ero MoXXHO MCnonb30BaTb NpY HEO6XOANMOCTU BbINOSTHEHUS KaKON—
nmbo npoueaypbl Yepes onpeaeneHHoe BpeMsi, Hanpumep, 3aMmeHbl 06pasL0oB, NOAroTaB/IMBAEMbIX ANS
aHanusa.

2.22.2 BonTK B peXXUM YnpaBfieH1si TaMepPOM MOXXHO Ha)kaTueM KHonku 22 (+) (pucyHok 2) B
pabouyeM pexume.
CocTosiHME ANCNEen B 3TOM PEXMME NOoKa3aHO Ha PUCYHKe 24.
pe3ynbTaT (Yachl : MUHYTbI : CEKYHAbI)

@@@@

PucyHok 24 — Tanmep

2.22.3 Tanmep ncnonb3yeT 06paTHbIM OTcYeT. Mpyu AOCTUXKEHWUMN HYIEBOMO 3HAYEHWNS pa3aaeTcst
KpaTKOBPEMEHHbIN 3BYKOBOW CUIrHAN U Ha Aucnsee nosiBnsieTcs MHpopMaumoHHoe cooblueHne «Bpems
UCTEKNO!», KOTOPOE MOXHO YOpaTb HaXaTneM 06O KHOMKMK.

2.22.4 [Ins yCTAaHOBKM HAa4asibHOr0 BPEMEHM OTcYeTa HaxaTusaMmn kHonku ( 4 ) BbibpaTb nsme-
HAEMYIO YaCTb YaCbl—MUHYTbI—CEKYHAbI U YCTAaHOBUTL TpebyeMoe 3HayeHne KHonkamn (4« ) u (7). 3a-
NyCTUTb TanMep KHonkon ( P ).

28



Bnokn perynnposaHus TeMnepaTtypbl NOrPYXHble LMPKYNSUMOHHbIe M53 cepun MACTEP PykoBoacTBo Mo akcrnyataumm v2.0

3 TEXHUYECKOE OBCJ1Y)XUBAHME

3.1.1 TexHnuyeckoe obcnyxmBaHue 610KOB perynnmpoBaHUs CBOAMTCS K COBMOAEHMIO NpaBui
3KCMNyaTaumm, XpaHeHus U TPaHCNOPTUPOBAHMS, U3/I0XKEHHbIX B HAaCTOSILLEM PYKOBOACTBE MO 3KCMy-
atauun, n NPogUIaKTUYECKUM OCMOTpPaM.

3.1.2 MpodmnakTnyeckne oCMoTpbl MPOBOASATCS B NOpsiAKe M C NEpUOANYHOCTbLIO, YCTaHOBIIEH-
HOW B OpraHM3auuu, aKcnayaTupytowen 610k perynmpoBaHus. B pamkax ocMOTpoB 6/10KOB perynu-
POBaHMSI, OCHALLEHHbIX OXMAXAAIOLMM TEMI006MEHHMKOM!, HEOBXOAMMO KOHTPO/IMPOBaTb LIENOCT-
HOCTb LWiaHra B 061acTu ero KpenseHus Ha WwTyuepax.

3.1.3 Bo3MOXHbIE HEMCNPaBHOCTU 1 CNOCobbl MX YCTPaHEHUS! NPUBEAEHbI B Tabnuue 5, Bo Bcex
OCTanbHbIX CNyYyasix Bbixoaa 6/10KOB perynmMpoBaHUS U3 CTPOsi CrieayeT obpallaThCs Ha npeanpusi-
TUE-U3roTOBUTESb.

Tabnuua 5

HeuncnpaBHOCTb MpW3HaK HeucnpaBHOCTV | BeposiTHas npuuMHa Cnocob ycTpaHeHust

bnok perynuposa-
HWS He nepeksYa-
eTcs B pabouwnii pe-

xum (2.3.3)
PerynsipHo cpabaTbiBaeT
MNeperpesaHue agu- Mcnonb3oBaHue BsA3- | 3aMEHUTb TEMNSIOHOCU-
3awWwuTa oT neperpeBaHns

raTens HacocCa KOro TenJIoHOCUTENA TENb
ABUraTengd Hacoca

Cpabotan aBTOMaTh-
He cBeTuTCa ancnnen YeCcKuU NpeaoxpaHu-
TeNb

BkntounTtb cpaboTas-
LM NpeaoxpaHnTenNb

4 TPAHCINOPTUPOBAHUE U XPAHEHUE

4.1 TpaHcnopTupoBaHue

4.1.1 TpaHcnopTupoBaHne 6710KOB peryMpoBaHUs B YNakOBaHHOM BuAe Mpou3BOAST BCEMU
BMAAMW TPAHCMOPTa B 3aKPbITbIX TPAHCMOPTHLIX CPEACTBax B YCNIOBUSAX, COOTBETCTBYIOLWMX YC/TOBUAM
4 IOCT 15150.

4.1.2 Nocne TpaHCNOPTUPOBaHUS NpWU OTpUUATENbHbLIX TeMnepaTypax 610Ku perynnpoBaHus
LOSDKHbI 6bITb BblaepXXaHbl 6e3 ynakoBku B pabounx ycnoBusx B TedeHue 3 4acos.

4.2 XpaHeHue

4.2.1 bnoku perynupoBaHns A0 BBeAeHUS B SKCNlyaTauMmio CneayeT XpaHUTb Ha CKnagax B yna-
KOBKE MpeanpusaTUsa-U3roToBUTENS B YCNOBUSAX XpaHeHus, cooTBeTcTeytowmx 1 FTOCT 15150.

4.2.2 XpaHeHune 6/10KOB perynmpoBaHns 6e3 ynakoBKM BO3MOXHO NpW TeMnepaType OKpYyXKato-
wero Bo3ayxa oT 5 a0 40 °C n oTHocuTenbHOM BnaxxkHocTu Ao 80 % npu TemnepaTtype 25 °C. Coaep-
)KaHue Mbinu, NapoB KUC/OT W LLIESTIOYEN, arpECCUMBHbIX MAa30B U APYrUX BPeAHbIX NPUMECEN, Bbi3biBato-
LLIMX KOPPO3WIO, HE AO/MKHO NPEBLILATb COAEPXKAHUS KOPPO3UMHO-aKTUBHbIX areHTOB NS aTMocdepsbl
Tvna I B cootBetcTBum ¢ FOCT 15150.

! Mpwu perynsipHoV aKcniyaTaummn 6510K0B PEryiMpoBaHmusi, OCHALLIEHHBIX OXIAXAAIOLUM TEMNNO0BMEHHNKOM,
NpoguIaKTUYECKME OCMOTPbI OCYLLECTBNATb HE PEXE OAHOMO pa3a B Mecsil,.
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5 MPOYME CBEAEHUA

5.1 ®opma 3anmucu npm 3aKkase

5.1.1 B kayecTBe onumin 610KM peryniMpoBaHUs MOryT 6blTb YKOMMIEKTOBaHbI CleAYOLMMM

aNeMeHTaMu:
e  uHTepdeicom RS-232 munu RS-485;
e  ranbBaHMYECKN M30/IMPOBaHHbLIM MHTEpdelicom RS-485U.

5.1.2 3anucb npu 3akase 6110Ka perympoBaHus:
Bnok perynupoBaHusi TeMnepaTypbl NOrPY>XHOM LMPKYISILMOHHBIM
M53. <mMoandmkaums > <ucnonHeHue>-<onuus>, TY 28.29.60-070-44229117-2018.
<mogudpukaums> — 1,2,3,4,5,6

<WUCMNOJSIHEHNE> — [l — nNNacTmMKoBbIM Hacoc. 151 6/I0KOB peryIMpoBaHNa C HACOCOM U3 HepXa-
BEIOLLIEN CTanM 3Ta NO3MLIMA OCTAETCS NMyCTOM

X — Hanuume MoAayns ynpaBneHust XonoanIbHOM MalumMHoW. Ons 6/10KoB pery-
NPOBaHMS, He NPeAHa3HAYEHHbIX AN YNPaBIeHUs XONOAUIbHOW MALLMHOMN,
No3MuUMsa OCTaeTcs MycTon

<onuus> — 232 — Hanuume nHTepdeica RS-232
485 — Hannume nHTepdenica RS-485

4851 — Hanuume ranbBaHWYECKMN M30IMPOBaHHOIO nHTepdelica RS-485
5.1.3 MNMpumMepsbl 3anncK rnpu 3akase:

M53.3X-232 — 6510k perynmpoBaHuns M53.3, OCHaLLEHHBI MOAYNIEM YMPaBEHUS XONOANTbHOM
MaLUMHOW U MHTepdencom RS-232.

M53.7-4851 — 6nok perynupoBaHusi M53.7 ¢ nnacTMKOBLIM HAaCOCOM, OCHALLEHHbIN ranbBa-
HWYECKM U30/IMPOBaHHbLIM MHTepdeicoMm RS-485.
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5.2 CBegeHus o npmeMkKe

5.2.1 bnok perynmpoBaHus TeMnepaTypbl MOMPY>XXHOW LMPKYNALMOHHBLIA M53.
cepun MACTEP 3aBoackon N2 npoLuen NnpueMo-caaTouHble UCMbITaHMA B COOT-
BeTcTBUM C TY 28.29.60-070-44229117-2018 v gonyLeH K MpMMEHEHMUIO.

[ata Bbinycka

M.M.
OKK

5.3 CBuperenncTrBo 06 ynakoBke

5.3.1 bnok perynvpoBaHusi TeMnepaTypbl NOFPY>XHON LIMPKYISLUMOHHBIN M53.
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 npeanpusT1e-u3roToBUTeNb 0653yeTcs 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 BbIMOHSET BCe TPeBOBaHUS 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>XUBAHUS 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/IMPOBarHms, BO3BPALYAEMbIN MPEANPUSITUIO-UIrOTOBUTENIO [J1S TEXHUYECKOrO OBC/TYXU-
BaHNs WM PEMOHTE, JO/DKEH ObITb YUCTBIM. EC/M OBHAPY)XUTCS, YTO OJI0K PErYJIMPOBAaHNS 3arpPs3-
HEH, TO OH 6YyAET BO3BPALLEH MOTPEOUTESIIO 33 EI0 CYET, 3arpsa3HEHHbIV OI0K PEry/IMpOBaHNUsS He
O6yAET PEMOHTUPOBATLCS, 3aMEHSTLCA WM 10184aTk 104 rapaHTiio 40 TEX 110p, 10Ka 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 «Tepmake»

<& 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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