ME27
OKI 42 1894

TENNOCYHETHYUK

cn

KAPAT"-Komnaxkr

PYKOBOACTBO MO 3KCIUJTYATALUU

P3O 4218-006-32277111-2004

www. karat-npo.ru

ADAT
YPAJITEXHOJIOMNA

o6opyaoBaHUe U TEXHONOMrMU
3HeprocbepexeHus

ExatepuHbypr — 2004






M
HM METPONOIrmnsa

OHEPIOCBEPE>XEHWMA

Komnanusa HMM «YpantexHonorus» aBnseTcs 4Y1eHOM HEKOMMEPYECKOro
napTHEPCTBa OTEYECTBEHHbIX MPOM3BOANTENEN NPUOOPOB yyeTa

«METPOJIOITNSA QHEPIOCBEPEXXEHUSA»

Ag’ A% www.karat-npo.ru
YPAJITEXHOJIOTUSA

06opynoBaHNe U TEXHONOrMN
3HeprocbepexeHus



4218-006-32277111-2004 P3

CopepxaHue
1 OnucaHue u paborta

1.1 HABHAYECHME .....eeciirsnennnssssisssssnnnnnnnnnnnnns

1.2 TeXHNYECKNE XaAPAKTEPUCTUKM .....vsvvvsssreeennnnnnnnn
1.2.1 XpaHeHue pe3ynbTaToB paboThbi .....
1.2.2 UHTEP@PENCbI CBASU .....emerrrrinnnnnnss
1.2.3 XapaKkTtepucTuku 3i1eKTponuTaHus .. .
1.2.4 3KCNNyaTauMOHHBIE NAPAMETPDI «eeervvunnnnnnrrrrannnnnes
1.2.5 9neKTPOMarHUTHaAsi COBMECTUMOCTD ...uuuenerrrsnsnnnnes 10
1.2.6 YcnoBsusa akcryatauum .
1.2.7 MeTponormyeckne XapakTePUCTUKM ......eeeerrvvssnnnes 11
1.2.8 MMapaBnnYeckne XapakTEPUCTUKM ..cvuuennmerrrrnsnnnnes 12

1.3 COCTAB N3OCIINST ....cuervrnsennssnnssnnssnnssnnssnnsnnnn 13

1.4 YCTPOUCTBO N PABOTA ...coevvvvrviviisssnnnnnnnnnnnnnnas 14
1.4.1 MPUHLNN BENCTBUS «ecuuirrrnnnirnnnnnsssnsnnnsssssnnnnssnns 14
1.4.2 YCTPOMCTBO ..uuneniiiinnnnmntnnainnnnmssasannnnnnssssnnnnnnnnss
1.4.3 Buabl ucnosiHeHuin .-
1.4.4 ONTUYECKNN UHTEPPEMC .ouuuunnnmmrrnninnnnmnnrnnnnnnnnns 18
1.4.5 UnTepdeinc WwmnHbl M-BUS .......ccomiiiiiiiiiiiiiiieees 18
1.4.6 UMNYNbCHBINA BBIXO, -truveerinnnresanrrnnnssnsnnsannnsens .. 19
1.4.7 Pernctpauus pe3ysibTaTOB PABOTBI ....vveerrvemrrannesns 19

1.5 MapknpoBKa N NMIOMOUPOBAHUNE .........ceeeerreeeess 20

1.6 YNAKOBKA -...cevvvvviivssnnnnnnnnnnnnnnns

2 Ucnonb3oBaHue MO HAa3HAYE€HMIO

2.1 SkennyaTtaunoHHbIE OTrPAHNYEHUST ....eeuussssscennns 21

2.2 lMNogroTroBka n3nenns K UCNoJib30BaHUIO ........... 22

2.3 UUcrioN1b30BaHNE NBLCITINSL ......ceuveevennssnnssnnsennnas 22
2.3.1 BusyanbHoe cuuTbiBaHME AaHHbIX TEMJIOCYETYUKA .... 22

2.3.2 BapuaHTbl HOKATUSA KHOTIKM «.eemerrrrinnnnnnssssnnsnnnnnssns
2.3.3 OToGpaxeHne HoOMepa rpynnbl NapamMeTpoB .
2.3.4 MepekioyeHne Ha CneaylLwmi NapaMeTp .......-.....

2.3.5 MNepexopn k NapameTpaM crieayloLeil rpynnbl ......... 26
2.3.6 OnucaHMe NapamMeTPOB TEMJIOCHETUMKA «rvuuunnnnnrrrnnn 26
2.3.7 NepeyeHb BO3MOXHbIX HEMCNPABHOCTEN U

pekoMeHaauum No AeACTBUAM NMPU UX BO3HUKHOBEHUM ..... 29

peaakums 1.7 mari 2008



4218-006-32277111-2004 PJ

3 PasmelueHne, MOHTaX M NOAroToBKa K padoTe ...... 31
3.1 OOLUNE TPEOOBAHUS .......eeeeerreeennennennssneannns 31
3.2 PekomeHaaunn Aisi MPOEKTUPOBAHUNST ....cueeecusss 31
3.3 MOHTA) TEM/NIOCHETYMKA .....ovvvvsssseeennnnnnnssssnnns 32

3.3.1 MOHTaX NPOTOYHOW HACTU TEMIOCHETHUKA ..uvvunnnnnns 34
3.3.2 MoHTaX U3MepuUTesIbHOro NnaTpoHa ¢ Bblyucnurtenem 34
3.3.3 MoHTaX TepMOoNpPeoOpPa30BaATENEM vuuuueerrrriiisnnnnnns 35
3.3.4 NMYCK CUCTEMDI +evvuveennnnnnnnnnnnnnnnnnnsnnsnssssssnssnssnnnnn 36

4 TeXHNYECKOE OOCIYKUBAHME ....eeeeeennnnnnnnnnnnnnnnnns 37

5 TpaHCNOPTUPOBAHNE N XPAHEHME ..uvreurrenrnnnnnnnnnnns 38

(ST e - 7= o Y 38

MpunoxeHue A. PaclunppoBka KOAOB OLUNOOK ......... 39

Mpunoxexnue b. Bua ceptudpukara o BHeceHun B
rocynapcTBeHHbIA peecTp cpeacTs namepenuii PO
Tennoc4eTYNKOB «KAPAT-KOMMNAKT» ..vvvrecvnnnnrnsnnnnnss 40
Mpunoxexnue B. Bua ceptudmkarta 0 NnpuaHaHum TUNa
cpeacTtBa namepenusa tennocuyetunkmn «KAPAT-Komnakr»
Ha TeppuTopumn pecnyonukn benapycb ................... 41
Mpunoxexue I'. Bupg ceptudmkata o npu3HaHMM TUNA
cpeacTtBa namepeHun tennocyetumkm «KAPAT-Komnakr»
Ha TeppuTopumM pecnyonmnkm KasaxcTaH ...........ccee..- 42



4218-006-32277111-2004 P3

Hactoawmini OKyMEeHT pacrnpoCcTpaHAeTCcs Ha TennoCHYeTyuK
«KAPAT®-KomnakT ClM» (nanee «KAPAT-KomnakT») u npegHa3HavyeH ois
O3HAKOMJIEHMS C €ro YCTPOMCTBOM M NOPSAKOM 3KCNayaTaumu.

B cBs131 ¢ NOCTOSAHHOM paboToM Haf, yCOBEPLLEHCTBOBAHMEM Nprbopa
B HEM BO3MOXHbI OT/INYNS OT HACTOSLLErO PYKOBOACTBA, HE BAMSIOLLME
Ha METPOJIOrMYeCKme XapakTepUCTUKM N PyHKLIMOHANbHbIE BO3MOXHOCTU
TensocyeTymnka.

Tennocyetunk «KapaTt-Komnakt» 3apermcrpupoBaH B
[ocynapcTBEHHOM peecTpe cpeacTts namepeHnin PO nog Ne28112-04
(ceptudukat 06 yTBepxaeHumn Tuna cpeacts namepennin RU.C.32.005.A
Ne19155).

MexnoBepo4HbIn nHTEpBan — 5 net.

ANropuUTMbI BbIYMUCNEHNSA KONMYECTBa TEMNNOTbI, peann3oBaHHbIE B
TenaocYeTyYnKe, COOTBETCTBYIOT «[1paBmiam ydeTa TEnN0BON SHEPrn n
TENJIOHOCUTENS».

TennocuyeTunk «KAPAT-KomnakT» BHECEH B [OCYAapCTBEHHbIV PEECTP
cpencTts namepeHunnt Pecnybnunkn Kazaxctad nog Ne KZ.02.03.01293-
2006/28112-04.

TennocuyeTunk «KAPAT-KomnakT» BHECEH B [OCYAapCTBEHHbIV PEECTP
cpencTtB namepeHuii Pecnybnuku Benapycb nog Ne PE 03 10 2873 06.

Tennocyetunk «KAPAT-KomnakT» NOSIHOCTbIO COOTBETCTBYET
TpebosaHusam FOCT P 51649-2000.

MepeyeHb NPUHATbIX COKPaLLEeHUN

KKU — XNOKOKPUCTANNNYECKUA MHONKATOP;
M-BUS - nHTepdeiic M-BUS.
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1 OnucaHune u pa6orta

1.1 Ha3sHayeHune

Tennocuetumk «KAPAT-KomnakT» npegHa3HavyeH Ansg n3mMepeHus
KONMYeCTBa TENOThl U TEMNOHOCUTENS B BOASHbLIX 3aKPbITbIX CUCTEMAX
TennocHabxeHnss cybabOHEHTCKMX y3/10B yyeTa.

Mpnbop MOXET NPUMEHATLCH B 3HEPreTuke, KOMMYHalbHOM
X039MNCTBE N UCNONBL30BaTLCH B COCTaBe KOMMEKca ANCTAHLMOHHOIO
LLeHTPannM30BaHHOIro cbopa AaHHbIX.

Tennocuyetumk «KAPAT-KomnakTt» obecneuynBaetr namMepeHue u
oTtobpaxeHune Ha XKW cnenyouimx OCHOBHbIX NapamMeTpoB:

— NoTPeBNEeHHOro KONNYecTBa TENOThI;

— TekyLero pacxoga TensioHOCUTENS;

— TeKyLLMX TemnepaTtyp TEMJIOHOCUTENS B MOAAIOLLEM N OOpaTHOM

Tpybonposoaax;

— Pa3HOCTb TEMMNEPATYP B NojatoLLemM n obpatHomMm TpybonpoBoaax;

— NOTPebneHHOro oo6bemMa TENIOHOCUTENS;

— TekyLlen noTpebnsaemMolt MOLWHOCTH.

Tennocuetunk «KAPAT-KoMnakT» COXpaHaeT MHTerpasbHoe 3Ha4yeHne
noTpebyieHHON 3HEePrun U NOMECSHYHbI apxXMB 3TUX 3HA4YeHWUi B
3HeproHesaBucrmMor namsatn. NMomumo XKW ¢ npnbopa MOoXHO NonyynTb
MHpOpMaLMIO C MOMOLLbIO:

— ONTUYECKOro nHTepdernica;

— UMNYNbCHOIO cuUrHana (MCnosHeEHME C MMMYJSIbCHBIM BbIXOA0M);

— nHrepdeiica M-BUS (ncnonHeHue ¢ untepdericom M-BUS).

Mpnbop nmeet PyHKLMM CaMOONArHOCTUKK, KOTOPbIE MO3BONSAOT
0BOHaPYXMTb HEMCNPABHOCTb 1 OMOBECTUTbL O Heli Yyepe3 XK.

1.2 TexHnyeckmne xapakTepucTukmn

OCHOBHbIE TEXHMYECKME XapaKTepUCTMKW ykasaHbl B Tabnuue 1.
[nvHa kabens TepMmonpeobpasoBaTtesneli coctaBnseT okosio 1,5 MeTpoB.
3HayeHMs MakKCMManbHOrO M MUHMMaNbHbIA pPacxogoB, nopora
YYBCTBUTENbHOCTU W NOTEpPU A[aBNEHUS MNPU HOMMUHANbHOM
(MakcumanbHOM) pacxofe TenoHOCUTENs NPUBEAEHbI AN Pa3INYHbIX
WCMNONHEHWI NO AvaMeTpy NPOTOYHOI YaCcTN M HOMUHAILHOMY Pacxony
TenaocyeTyMKa.

FabGapuTHble pasmepbl U Macca TernjoCHeTYNKOB MPUBELAEHBI B
Tabnuue 2.
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Ta6bnamya 1 — OCHOBHble TEeXHUYECKue XapaKTepUCTUKH
Tenjaoc4YeT4nKka
EnvHuubI

Tun n3mMepeHus SHEEILE
[unanasoH namepexus o
TemMnepatypsl c ot 180 130
TemMnepartypHbIn AnanasoH oc ot 15 10 90
npeobpasoBaTens pacxona
Jlnana3oH pasHoCcTu TemnepaTyp °C ot 3 go 100
Tun Tepmonpeo6pasosaTens Pt500
JnnHa norpyxHom yactu
TepmMonpeobpa3oBaTens MM 25
JnameTp NorpyxHom 4yactun 50
TepmMonpeobpasoBaTens L ’
HomuHaneHbi pacxoa, Gu M/4 06| 15| 2,5
JnameTp NpOTOYHOM YacTn MM 15 15 20
MakcumanbHbii pacxog, Gwake M/ 1,2 ] 3,0 5,0
MepexoaHbln pacxod, Gn m°/y4 0,06| 0,15| 0,25
MwuHumanbHbIi pacxos, Gy M°/y 0,024 0,06 | 0,1
[Mopor 4yBCTBUTENILHOCTU M/ 0,004] 0,004| 0,006
MoTeps naBneHus npu 158 196 165
HOMWHaIbHOM (MakCUMaJsibHOM) kMa (60 4’1) (74 ’6) (63 ’1)
pacxopne, dP, He bonee ’ ’ ’
MakcrManbHoe AaBneHve MMa 1,6
dopmaTt oTobpakeHNs AaHHbIX
Ha YKKIN 8 paspsaos
Cpok cnyx0bl anemMeHTa NUTaHus,
He MeHee 2ch 6
CreneHb 3awmtbl no FOCT 14254 IP54
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Tabnuya 2 — F'a6apuTHbie pa3Mmepbl U Macca TenJocYyeTynka

MNapameTp\paamep Ay 15 | 20
[lnvHa NnpoToYHON YacTu, He Bonee, MM 110 | 130
Pe3b6a Ha NPOTOYHOWN YacTu G3/4"| G1"
Paamep Bbluncnutens, He 6onee, MM 80 x 110
BbicoTa BblMUCUTENS U UBMEPUTENBHONO NaTpoHa 66
Hapg, NPOSMBHOM YacTblo, He Bonee, MM

BeicoTa TennocyeTymka, He 6onee, MM 115
Macca n3mepuTenbHOro naTpoHa C BbIYUCUTENEM, 0.6
He bonee, Kr ’
Macca npoTo4Ho YacTu, He Bonee, Kr 0,5

1.2.1 XpaHeHue pe3ynbTaToB PaboOTLI

TennocuyeTtunk «KAPAT-KomnakT» coxpaHaeT 15 nHTerpanbHbiX
3HaYeHU NOTPeBNEHHON SHEPTMN B MOMECAYHOM apxmBe, AOCTYMHbIX
ona cunteiBaHua dyeped XKW, nnu 18 3HavyeHwuid, JOCTYMNHbIX ANS
CYMTbIBAHUA 4epe3 onTuyeckun nHrtepoderic 1 M-BUS. Takxe B
3HEepProHe3aBUCUMONM NMaMAaTU COXPAHSAOTCH MHTErpasibHble 3HaYeHus
noTpebsieHHOl 3HEePrun Ha Havyano OTYETHOro rofa, WU Ha Havyano
NPOLUAOro OTYETHOro roga. Mo ymonyaHumio KOHLOM OTHETHOro roga
apnsetca 31 gekabps.

ApxuB npmnbopa BKOHAET B ce0S cnenyoLme AaHHble:

— 3HayeHue NoTpebNeHHOro KONMYecTBa TEMAOTbl C MOMEHTA

YCTaHOBKM Ha KOHEL, OTYETHOro mecsua, MBT*y;
— 0AaTy OKOHYaHWUsi OTYETHOro MecsLa.
CpOK COXPaHHOCTU apXMBHBIX U CIYXEOHbIX AaHHbIX HE OrPaHNYEH.

1.2.2 XapakTtepucTukmn 3/1eKTponuTaHns

MutaHne npubopa ocyLecTBASETCa OT BCTPOEHHOWN JINTUEBOW
6aTapeun HanpsixeHuem 3 B. Pecypca 6aTtapeu gocTtatoyHO Ans
HernpepbIBHOM paboThl TenjocyeTyrka B TeyeHue 6 nert.

1.2.3 9kcnnyaTtauvoHHbIe NapamMeTpbl
CpepHas HapaboTka Ha oTkaa cocTtaBngeT He meHee 17000 u.
Cpok cnyx06bl cocTtaBnsaet He meHee 10 net. B npouecce
3Kcnyaraumm AonyckaeTcs 3ameHa oTAeNbHbIX PYHKLMOHANbHBIX Y3/10B
TenaocyeTymka B CBA3UN C OKOHYaHMEM UX CpOoKa CJ'Iy)KﬁbI.
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1.2.4 dneKkTpomMarHMTHas COBMEeCTUMOCTb

TennocyeTynk yCTONUUB K:

— BO3YLLUHbIM 3JIEKTPOCTATMYECKMM Pa3psaam CTENEHU XECTKOCTMN
3 kpuTepuin kadyecTtea GyHKUMOHUpoBaHua A no MOCT P 51317.4.2;

— paanoy4yacToTHOMY 3nekTpomMarHmTHomy nonwo no FOCT P
51317.4.3, B cOOTBETCTBUM C TpeboBaHUAMU KPUTEpPUS KavyecTsBa
dyHkumoHnposaHusa A no OCT P 51649;

— HAHOCEKYHOHbIM MMMYNbCHbIM nomexam no MOCT P 51317.4.4, B
COOTBETCTBMM C TPEOOBAHMSIMU KPUTEPUS Ka4ECTBA DYHKLIMOHNPOBaHUS
A no 'OCT P 51649;

— BO3OENCTBUIO BHELLUHENO MarHUTHOrO Nons HanpsiXeHHocTbio 400
A/M, 06pa30BaHHOIro NepeMeHHbIM TOKOM YacToTon 50 M.

TennocyeTunk cootBeTcTByeT TpebosaHuam FOCT P 51318.22 B
yacTu TpeboBaHUit K YPOBHIO MoJisl, CO34aBaeMOro UM BO BPeMsi paboThbl.

M3onauma curHanbHbIX 9NeKTPUYECKUX LEernein TernjocyeTynka
BblAEPXMBAET BO3OENCTBME MUCNbITATENBHOrO HanpsxeHus 0,5 kB
yactoTor 50 'y, B Te4eHne 1 MUHYTBI B YCNOBUSX SKCMyaTaumu.

1.2.5 YcnoBusa akcniyatauum

Ycnosusa aKcnaiyatTauumn tTennocyeTymka:

- Temneparypa okpyxatouiero sosgyxa ot +5°C go +55 °C;

- OTHOCUTESIbHAs BNAXHOCTb OKpy>xatoLLero sBo3ayxa oT 30% no 80%
npu Temnepatype +35 °C;

- aTMocdepHoe nasnexHne ot 84 no 107 kMa;

- CMHycouaanbHas Bubpaumm yactoton ot 10 oo 55 Ny ¢ amnnutynon
cMmeleHns He 6onee 0,35 mm no MOCT 12997.
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1.2.6 MeTponoruieckue xapakrepucTuku

MexnoBepouyHbli nHTepBan Tennocyetymka «KAPAT-KomnakT»
cocTtaBnsieT 5 ner.

Mpenen abCcoONOTHON MOrPELUHOCTN U3MEPEHMUsT TeMMepaTypbl B
ananadoHe ot +1°C go +130°C no nokadaHWsM TEKYLLMX 3HAYEeHUn
coctaBnaet At = (0,3+0,005-t) °C, roe t - Tekywee 3HayeHue
Temnepatypsbl B °C.

MorpewHoCTb N3MepeHns pacxoaa o6bEMA TennoHocuTens
COCTaBNseT:

- 5% B ananazoHe ot G, 1o G ;

- 2% B apanasoHe ot G oo G, ;

Mpy HapyLlweHMM YCNOBUIA MOHTaxXa MOSIBASIETCS AOMNONHUTENbHAN
NMOrPELUHOCTb TEMIOCHETYMKA.

Mpenen OTHOCUTENBHOW MOrPELUHOCTN U3MEPEHUS KONNYecTBa
TENnoThl B AManasoHe pacxofos TennoHocutens ot G, mo G, npu
pasHOCTM TemnepaTyp B nogawouieM n obpaTtHoM TpybonpoBoaax
3<At,,<100°C, cocTaenser:

8Q = £(2+12/At+0,01-G_/G)

roe At — 3HayeHve pa3HOCTU TeMnepaTyp B NOAAOLWEM 1 06paTHOM
TpybonpoBoaax Tenno06MeHHOro KoHTypa, °C;

G n G, - 3HayeHus pacxoda TeryioHocUTena n ero Hambonbluee
3HayeHuve B nogatowem Tpybonposoae, M2,

CyeTunkm 06eCneymBaloT X0, YaCcoB 1 KaneHaapsi C OTHOCUTENBbHOM
norpewHocTbio 0,1%.
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1.2.7 M'mppaBnuyeckue xapakTepucTuku

Ha pucyHke 1 mn3obpaxeHbl rpadukm 3aBUCMMOCTEN NMoTepun
[aBJieHMs HA TernJoCYeTYNKe B 3aBMCUMMOCTU OT TeKyLlero pacxona
TENnJIoOHOCUTENS.

0,6m3/4  1,5M3/4 2,5m3/4

1000
III / V4
7 7
4 7
g yd )4
"2 / / //
g /| f / /
z 100 - —
g y.4 v
") 7
« 7 7
g / /
2 A
g / // //
c / g /|
10

0.1 1 10
Pacxon, m3/4

PucyHok 1 — lNoTtepu aaBneHns Ha Ternyioc4Yerynke
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1.3 CocraB usgenus

Tennocyetuymk «KAPAT-KomnakT» BbiNofHeH B Buae 6noka,
BKJlOYaloLWero B cebs KkoakcuanbHblii U3MEPUTENbHbIA NATPOH,
TEMNJIOBbIYNCNTESNb U KOMIMJIEKT M3MEPUTESNbHBIX Npeobpa3osartenei
Temrneparypbl, COCTOSLLMX U3 MIaTUHOBbLIX TepMonpeobpa3oBartenei
conpoTtuenenns no FOCT 6651. CocTtaB TennocyeTymka nokasaH Ha
pUCYHKe 2.

1 - BblYUC/INTENB; 2 - N3MEPUTENIbHbINA MaTpPoH; 3 - NMPOToYHas
yacTtb; 4 - Tepmonpeo6pa3oBareJsib

PucyHok 2 — CocTtaB tennocyetynka «KAPAT-Komnakr»
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1.4 YcrpoiicTBo n pabora

1.4.1 NMpuHuun gencrTBus

MpYHUMN OeNCTBKS TENIOCYETHMKA OCHOBaH Ha M3MEpPEeHUn pacxoaa
TenJioHoCUTENs U ero TemMnepaTypbl B nogaiouemMm n obpaTtHOM
TpybonpoBoAax cuUcTembl TensocHabxeHus n nocneaywowem
onpeaeneHnn Konuyectsa NoTpebsieHHOoM aHeprun nyteM ob6paboTku
pPe3ynbTaToB U3MEPEHUS BbIYUCTIUTENEM.

TennocyeTyink UMeeT UCMOJIHEHUS AN M3MepeHus obbema
TensioHocuTens B obpaTtHOM TpybornpoBoae M namepeHus obbema
TenjoHocUTENs B noaatoLiem Tpybonposoae. Ha pucyHke 3 npuBeeHbl
BO3MOXHbIE CXeMbl U3MepeHus noTpebneHHoro konnyecTsa Tenna u
COOTBETCTBYIOLLME DOPMYSIbI A/15 BEIYUCTIEHUS.

Q=V,p,(h,(t)-h.(t,), (MBT4)
At:tn_toi (%i ,BC)
[ .(1,C)[t., (3, C)][Veu (M)

Q=V-py(ho(tn)-ho(t,)), (MBT-H)
At=t-t,, (15,°C)
[ t.(1,C)[[t,, (s, "C)][V.,, (M)

Mopatowmn
TpybonpoBos,

*
O6paTHbIi
TpybonpoBoa,

—

MozaoLwmii
TpybonpoBos,

O6paTHbI
TpybonpoBoa,

————-

PucyHok 3 — Cxema un3mepeHuUss KOJIMYEeCTBA TENJoThbl,
peanunsyemas rennocyerynkom «KAPAT-Komnakr»

Ha pucyHke 3 npuHaThl cneayoume 0603Ha4YeHNs :

— Q - noTpebneHHOe KONNYECTBO TEMNOThl, MBT*y;

— Vn — 06bEM MM pacxon TEMJIOHOCUTENS MO nojawLlemy
Tpybonpoesoay, M® unn mM3/4, COOTBETCTBEHHO;

- Vo — 06bemM unm pacxon TenjoHocuTens no obpatHoMy
Tpybonpoesoay, M® unn mM3/4, COOTBETCTBEHHO;

— tn 1 to — TEeMNepaTtypa TennoHOCHTENS B NOAAIOLLEM UM 0OPaTHOM
TpybonpoBoae, COOTBETCTBEHHO;

— pn 1 po — NIIOTHOCTb TEMJIOHOCUTENS B NoJaloLiemM unm obpatHom
TpybonpoBoae, COOTBETCTBEHHO;

— hn(tn) 1 ho(to) — aHTanNbNMa TENNOHOCUTENS B NOAAIOLLEM WU
obpatHOM TpyboMnpoBoae, COOTBETCTBEHHO.
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MN3mepuTenbHbI NaTpoOH TEMAOCYETYMKA MHOTOCTPYWMHbIN,
npencTaBnsoWMiA cobon KpbiibyaTblii NpeobpasoBaTenib pacxona
(PucyHok 4).

1 - KpbIbYaTKa; 2 - ceTka; 3 - Urosib4aTble Onopbl

PucyHok 4 — lMpuHunn paboTsl U3MepUTEesIbHOro NaTpoHa

KpblnbyaThlil npeobpasoBaTtesib COCTOUT U3 repMEeTMYHOIo Kopryca,
BHYTPW KOTOPOro pacnofioXXeHa KpblnbyaTka (CM. pPUCYHOK 4, anemMeHT 1).
KpbinbyaTka cBsi3aHa C BbIMUCAUTENEM 3IEKTPOMArHUTHON CBA3bIO Yepes
repMETUYHYIO CTEHKY KOpryca WU3MepuTesnbHOro natpoHa. MpuHumn
paboTbl koakcuanbHOro npeobpasoBaTens pacxoga COCTOUT B
n3mepeHun yncna ob6OpPOTOB KpbiNbYaTKU, Bpalwaloleiica nog
[EeNCTBMEM npoTekalwen Boapl. NOTok BOAbI NonagaeT B KOPMyc
CYETYMKA Yepes TaHreHumanbHoe OTBEPCTME U fanee Yepes CeTKY (CM.
PUCYHOK 4, 3N1IeMEHT 2) NoCTyrnaeT B U3MEPUTENbHYIO NONOCTb, BHYTPU
KOTOPOW Ha UronbYaTbix ONopax (CM. pUCyHok 4, anemMeHT 3) BpallaeTcs
KpblnbyaTka. Boaa, npoiias namepuTtenbHyo NoaoCTb C KPblNbYaTKOMN,
noctynaeTt B BbIXOLHOW natpyboK MPOTOYHOI 4acTU CYeTyuKka.
KonnyectBo 060pOTOB KpblibYyaTKM MPOMOPLMOHANIBHO KOJIMYECTBY
npoTtekalowen Boabl. CKOPOCTb BpalleHUs KpbibYyaTky Yepes
3IEKTPOMArHUTHYIO CBS3b Nepenaércs B BbluMcnuTenb. KOHCTpyKuus
N3MEPUTENBbHOr0 NaTpoHa He COAEPXUT B cebe MarHUTHON MydTbl, YTO
NCKNIloYaeT BAUSIHME BHELUHUX MarHUTHbIX MOfell Ha nokasaHus
TensocyeTymKa .
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1.4.2 YcTpoiACcTBO

Tennocyetunk «KAPAT-KomnakT» 9BNSIETCAS MUKPOMNPOLLECCOPHbLIM
YCTPOWCTBOM, MUTAIOLIMMCS OT BCTPOEHHOrO0 aBTOHOMHOIO MCTOYHUKA
nutanus. Mprbop npefHasHayveH Ans U3MeEPEHME TEMIOBOW 3HEPrnn B
3aKpbITbIX CUCTEMAX TEMOCHAOXEHNS BE3 KOHTPONS yTEYEK.

Bbluncnutenb BbIMNOMHEH B MJAaCTUKOBOM KOpnyce U MMeeT
BO3MOXHOCTb OTCOEAVHEHUSI OT M3MEPUTESNILHOMO NMaTpoHa U BblHOCA
Ha paccTosHne go 60 caHTumMeTpoB. OTo obneryaeT MCMNONb30BaHME
npubopa B Tex clyyasx, korga Heob6xoAMMO ero ycTaHOBUTb B
TPYAHOOOCTYNHOM MecTe. Ha nepepHeli naHenu BblYMCNUTENS
pacnonaratotcs: XK-gucnnen n KHonka Ans ynpasaeHus NpocCMOTPOM
[aHHbIX TenjocyeTymka.

Bbluncnutens ¢ namepuTenbHbIM NaTPOHOM C MOMOLLbIO Pe3b60BOr0
COoeAuHeHUs KpenaTcs K nNpoToyHon yactu (EAS-anemeHT). Mpun
NeprvoaMYECcKOoi NoBepPKe A0MYCKAETCs MOBEPSTb TONbKO BbIYNCIUTEND
C U3MepUTENbHLIM NaTPOHOM U TepMOnpeobpal3oBartesnv, a NPOTOYHYIO
yacTb He AEMOHTMPOBaTb. B 3TOoM cnyyae npu noeepke Mcrnonbayetcs
OfiHa NPOTOYHAsi YacTb HA HECKOJIbKO TeryiocyeTynkos. Mo 3akasy, B
KOMIMJIEKT MOCTaBKM TEMIOCYETUYMKA MOXET BXOAUTb 3aropHas KpbiLlka
LN NPOTOYHOW 4acTu (PMCYHOK 5). Micnonb3oBaHne 3anOpHON KPbILIKN
No3BONUT CHU3UTb 3aTpaThl HA NEPUOAMYECKYIO NoBePKY. Kpome Toro,
npu MCNONb30BaHMM 3AMOPHON KPbILLKA, MOHTaX MPOTOYHOW YacTu 1
YyCTaHOBKA BbLIYUCANTENS C U3MEPUTENbHBIM MATPOHOM MOTyT ObITb
BbIMOJIHEHbI B PA3HOE BPeEMS.

PucyHok 5 — BHeLuH\Ui BUA 3aropHOV KPbILLKU C MPOTOYHOM 4acTblo
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1.4.3 Buabl ncnosiHeHuim

B Tabnuue 3 ykazaHbl BO3MOXHbIE WCMOSHEHUs TernsiocyeTynka
«KAPAT-KomnakT» B 3aBUCMMOCTM OT MecTa M3MEPEHUs pacxona
TEMSIOHOCUTENS U HOMUHANBHOIO Pacxoaa TEMIOHOCUTENS.

Tabnuuya 3 — UcnonHeumns tennocyerymka «KAPAT-Komnakr» B

3aBUCUMOCTU OT HOMMUHaJIbHONo pacxoga U Mecrta U3MepeHuns
pacxofga rernsioHocuresns

MecTo Homu-
n3mMmepeHus | HanbHbIV ay,
WUcnonHeHne pacxopa, pacxopa, MM
Tpy6onpogoa, m°/4

KAPAT-KomnakT-Cl-2,5(0T) | O6parHbiii 2,5 20
KAPAT-KomnakT-Cll-1,5(0T) | OO6parHbiii 1,5 15
KAPAT-KomnakT-CM-0,6(0T) | OO6patHbiii 0,6 15
KAPAT-KomnakT-CIM-2,5(MT) | [Monatowwii 2,5 20
KAPAT-KomnakT-CrM-1,5(NT) | MoAaatoLwnii 1,5 15
KAPAT-KomnakT-CM-0,6(NT)| oAaiowui 0,6 15

B Tabnuue 4 ykasaHbl BO3MOXHbIE WUCMOSHEHUS TerjiocyeTynka
«KAPAT-KomnakT-Cll» B 3aBUCUMOCTM OT Hanuumsa mnHtepdelica
nepenayn AaHHbIX.

Tabnuuya 4 — Ucnonnenns tennocyetynka «KAPAT-Komnakr» B
3aBUCUMOCTHU OT OT Hannyms nHrepgerica nepegayn faHHbIX

Hanuuue

UcnonHeHue | onTuyeckoro | mHTepdeica | MMNYbCHOro

nHTepgeiica M-BUS curHana
OcHoBHOE

a

MCNOJSIHEHVE A Het Her
McnonHeHne ¢
nHTEpdeicom Ha Oa Het
M-BUS
McnonHeHne ¢
MMMNYNbCHbIM Ja Het Ja
BbIXO40M
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1.4.4 OnTnyeckuit uutepdeiic

Ona 6bicTporo n 6e30MacHOr0 CYMTLIBAHUS OAHHbIX B KaXA0M
TENNIOCYETYMKE NPEenyCMOTPEH ONTUYECKUIA MHTepdec (onTo-nopT).
BCTpOEHHbIN onTnyeckuii MHTEPdENC COOTBETCTBYET PEKOMEHAALMAM
M3K 1107. CkopocTb nepeaayn AaHHbIX N0 ONTUYECKOMY UHTEPDENCY
— 2400 604. MecTO NonoXxeHns ONTUYECKOro UHTepderica Ha kopnyce
TEnJoCcYeTYMKa NOKa3aHO Ha PUCYHKe 6.

OnTtuyeckuin nitepdeiic

PucyHok 6 — lMonoxxeHne ontn4yeckoro uHrepgerica

Ana cHATMS nokas3aHuli TennocdeTymka 4Yepe3 ONTUHECKUNn
nutepdenc HMM«YpantexHonorng» npegnaraet onToronoBKy
RS-232 1 nynbT nepeHoca aaHHbIx Jlyy-MK.

Nyy-MK n ontoronoska RS-232 He BXOASAT B KOMMIEKT MOCTaBKM
TenJocYeTYNKa 1 NOCTaBNSIOTCS MO OTAENIbHOMY 3aKasy.
3ameyanue! Mepea Ha4anom nepenayn AaHHbIX Yepe3 ONnTU4eCKnii
uHTEepdelic ana ero akrmpaumn Heob6xoAUMO MPOU3BECTU

Ha)xaTue KHOMKU Ha kopryce Bbiyucantens. Ecnn 6onee 60 cekyHp
He HaXXumanacb KHOIMKA BbIYUCIINTEJIS U He npoucxoanna nepenaya
AaHHbIX 4Yepe3 onTun4eckuii mHrepdeiic, To nHrepgeisic

AeaKkTnBupyertcs.

1.4.5 UHTepdeiic wmHbl M-BUS

McnonHeHne TennocyeTymka ¢ nHtepdericom M-BUS nossonsert ¢
MOMOLLBIO YKa3aHHOro nHTepderica nony4YnTb yaaneHHbI OOCTyn K
N3MEPEHHbIM OaHHbIM Tennocyetymnka «KAPAT-komnakT». NHTepdenc
cooTBeTcTBYET cTaHgapTy EN-1434-3. CkopocTb nepenayn AaHHbIX
cocTtaBngeTr 2400 6on. Hanunune mHtepdeinnca M-BUS ponxHo 6biTb
yKasaHo npu 3akase TennocyeTyuka. Tennocyetynk ¢ uHtepdencom
M-BUS nocTaBnsieTca ¢ ABYXNPOBOAHbLIM Kabenem ans NoakItoyHeHns K
wnHe M-BUS. YkasaHHbIi kabefib He nognexuT oTcoeauHeHuio 6e3
HapyLeHus nnomMoObl narotosutend. MNoaxnoyeHre K KOHTakTam kabens
NPOn3BOJILHOE.

Bo Bpemsa nepepaum gaHHbix no uHTtepdeinicy M-BUS, pabota
ONTUYECKOro MHTepdenca NpuocTaHaBAMBAETCA U HAobOPOT.
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«KAPAT-KomMnakT» nuTtaeTcs OT BCTPOEHHOW Gatapeu, noaTomy
KOJINYECTBO CEAHCOB CBSA3M N0 N0O6OMY MHTEPdENCY OrpaHNYEHO OOHUM
B yac. [pn pekoMeHa0BaHHO YacTOTe CEaHCOB CBA3W, pecypca batapen
XBaTUT Ha 6 NIeT aKcnnyaTaumm.

1.4.6 UMNynbCHbIA BbIXOA,

McnonHeHne TennocyeTynka C MMMOYAbCHbBIM BbIXOAOM
npegHasHayeHo Ans nepefayn Ha BHELWHWe YyCTPOWCTBa C 4MCno-
UMMYNbCHbLIM BXOAOM CUrHana CurHan, NpPonopuMoHaNbHOTro
noTpebasgeMomMy KOIMYecTBY TennoTel. Bec umnynbca v onpegensercs
BO Bpems 3akasa npubopa.

Hanunuve nmMnynbcHoro Bbixoga AOMKHO ObITb yKa3aHO Mpu 3akase
TENA0CYeTYNKA, T.K. B AANIbHENLLEM JOOCHACTUTb OCHOBHOE UCMONIHEHNE
Ten0CHeTYMKA, UMMYSIbCHBIM BbIXOAOM HEBO3MOXHO. TennocHeTyuk ¢
WUMMYNbCHBIM BbIXOLOM MOCTaBASIETCA C YXXe NOAK/OYEHHbIM Kabenem.
YkazaHHbI kabesb He NoAJ1IeXUT 0TCOoeaNHEHWNIO 6e3 HapyLLEeHWS NIOMObI
N3roToBUTENS.

TexHnyeckme JaHHble Kio4Ya UMMYNbCHOTO BbIXoaa:

— MAKCUMAITBHBIN TOK. 1.t eveteeiieeeieeetnseeanaeenneeenneennneeeneeennaees 120 MA
— MakCUMasibHOE UMMYJIbCHOE HAMPSXEHUNE. ......ccuvvvneennenn. 35B

— MAKCUMASBHAA MOLLIHOCTD .« eevteetneeeneeenneetneenneennneeenaennns 300mBT
— COMPOTUBIIEHNE NBOSALMM . ..eerereineeeeeaninaeeeerinneeeeennnaeeenens >10°0m
— MakcumMasibHOE COMPOTUBIIEHME 3aMKHYTOrO KOHTakTa.... 25 OM
— MaKCUMaSIbHAA EMKOCTb KOHTAKT...ueuuvenenanaeenenanaenenss 1,5n®d

1.4.7 Pernctpauus pe3ynbTaTtoB pabGoThbl
Pe3ynbTaTtbl M3MepeEHUN N BbIMUCAEHUA 3anUCbIBAlOTCHA B
VHTErpasibHbIA MECSHHbIA apxuB rnybuHom — 18 mecsiues. U3 HUX AaHHbIe
3a nocnepgHue 15 mecaueB MOXHO npocMoTpeTb Yepes XKWN. Ong
CUMTbIBAHUS OaHHbIX 32 18 MecsiueB HeoOX0AMMO BOCMONbL30BATLCA
onTUYeCKNUM UHTepdeiicom nnm uitepdeiicom M-BUS. HesanonHeHHas
a4elika apxmBa MMEET HyNieBOe 3Ha4YeHuve.
Takxe B 9HEpProHe3aBMUCUMYIO NamMATb 3anucbiBaeTcs cneayoLas
cnpaBoYHasa nHdopmaums:
— MaKCUMarbHbI pacxon, 3aperncTpUpPOoOBaHHbI 32 Bpems paboThbl
TenaocyeTynKka;
— CyMMapHoOe KONMNYEeCTBO TEMJIOTbI, HAKOMJIEHHOE TEMIOCYETYNKOM
Ha Ha4Yano OTYETHOro roaa;
— CyMMapHoOe KONNYEeCTBO TEMJIOTbI, HAKOMIEHHOE TEMNIOCYETYNKOM
Ha Ha4Yano NPOLUNOro OTYETHOroO roaa.
B 3aBMCUMOCTM OT BEPCUKN BHYTPEHHEN NporpamMmMbl npnbopa, Habop
napamMeTpoB B CMpaBO4YHON MHPOPMaLUM MOXET OTAMYaTbCs OT
yKas3aHHOro.
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1.5 Mapkuposka n nnomébupoBaHune
TennocyeTunk «KAPAT-KomnakT» MMeeT CneayioLyio MapkMpoBKY:
— Ha HakJieike, pacrnooXeHHol Ha GOKOBOI MOBEPXHOCTM Kopryca —
HauMeHoBaHne npubopa, cepuinHbin HoMep npubopa,
ncnonHeHne npumbopa WM HOMWUHANBHBIA pacxon, Tun
TepMonpeobpa3oBareniei, AnanasoH N3MepeHns TeMneparypsl,
OonanasoH W3MepeHus pasHoCTW TemnepaTtyp, 3Hak
[ocynapcTBEHHOMO peecTpa CpeCcTB M3MEPEHUNI, HAMEHOBaHNE
npeanpuaTUS-n3roToBnTeNs (PUCYHOK 7);
— Ha nepeaHel naHenn — HanMeHoBaHne npmubopa «TennocyHeTYnk
KAPAT®-KomnakT», Norotmn NpeanpusaTus-uaroToBUTeNs 1 3Hak
COOTBETCTBUS NMpu 06s3aTeNbHOM cepTuduKaumm;

1 2 3 4 5 6

T T T
TennocueTumk MNM}R crl - 2,5(0T)
Temneparypa: Pt 500/1..130°C /At: 3..100°C
3aB. Ne 26433080
Ve HMN YPAJITEXHOQOIMS

7 8 9

1 — Tun TepmonpeobpasoBartens; 2 — AManasoH N3MepeHns Temne-
paTypsbl; 3 — AMana3oH N3MepeHns Pa3HoCTU Temneparyp;

4 — YICNoJIHEeHMEe TernjiocyeTyYrKa ¢ oTaoengeMblM OT USMEPUTESIbHOIO
naTpoHa BblYUCUTENEM; 5 — HOMUHANbHBIN pacxon npeobpasosarte-
nsa pacxoga; 6 — ncnonHeHne npmubopa no ycTtaHoBke Ha Tpybonpo-
BoZ (MT — nopatowmin Tpybonpoeog; OT — ob6paTHbIN Tpybonposoa);
7 — 3HaK COOTBETCTBUSA Npu 00s3aTeNbHON cepTudmKaumm;

8 - HaumeHOBaHVe Npou3BoauTens; 9 — 3aBoACKMUiA HoMmep nNpubopa.

PucyHok 7 — MapkupoBka Ha 60KOBOJi IMOBEPXHOCTU Kopnyca

MnombupoBaHMe NPoOM3BOAUTCHA C LENblo NOATBEPXAEHUS
HeBMellaTenbCTBa B paboTy MOBEPEHHOr0 M 3aMyLEHHOro B
akcnslyaTaumio TensocyeTyrka. Ana nnomOmpoBaHusa TensocyeTymka
MCNONb3YIOTCH MeCTa, NPeayCMOTPEHHbIE KOHCTPYKLUMEN TENIOCHETYMKA.
MnombupoBaHne NPOM3BOANTCS 3aMHTEPECOBAHHOM CTOPOHO NpU Nycke
CYETYMKA B SKCnyaTaumio.

KoHCTpyKkumen tennocyeTymka npenycMoTpeHbl cneylowme
BapuaHTbl NJIOMOUPOBAHUS:

— NNoMOOIN N3roTOBUTENS 3aLUMLLAETCS OT BCKPbITUS OCHOBHAas nnaTa
BbIYMCNINTENS, HAXOASLLAACS B BEPXHEN YacTu kopnyca. [Nnombor
npon3BoaUTENS ABNSETCS HaKNelka, pacnonoxeHHas Ha 6OKOBOM
NOBEPXHOCTM Kopnyca. MoryT ncnonb3oBaTbCs A0MONHUTENbHbIE
naomObl NPOM3BOAUTENA M3 paspyllaloLlLerocd nniactuka,
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COeVIHSIIOLLME ABE YaCcTW KOopnyca;

— naoM6oi 3HeprocHabXaloLLel opraHn3aumm N1omMonpyeTcs MeCTo
COEANHEHNS N3MEPUTENBHOIO NAaTPOHA C NPOTOYHOM YacTbto. Jna
nnoM6MpoBaHMS NPeayCMOTPEHbl OTBEPCTUS HA KPEMEXHbIX
BbICTYMax Kopnyca;

— naom6oi 3HeprocHabXaroLLel opraHn3aumm N1omMonpyeTcs MECTO
MOHTaxa TepMonpeobpasoBaTtens B Tpybonposoa. Ans
nnombupoBaHUS NPefyCMOTPEHbl OTBEPCTBUS Ha Kopryce
3aLUMTHOW rMNb3bl TEpMONpeobpasoBartens.

1.6 YnakoBka
TennocyeTtunk «KAPAT-KomMnakT» 1 4OKYMEHTaUUS yrnakoBbIBalOTCS
B KOPOOKY 13 rodpokapToHa.

2 Ucnonb3oBaHue NO HAa3HAYEHMIO

2.1 3kcnnyaraynoHHble orpaHu4YeHns

Okcnnyatauns TEnnocYeTyMka B 3aTanjinBaemblX, B XOMNOAHbIX
nomelleHnax npu temnepaTtype meHee 5°C, 1 B NOMELLEHUAX C
BaxHocTblo 6onee 80% (npu 35 °C) He gonyckaeTtcs. He nonyckaeTtcs
nonagaHve CTpyu BOoAbl Ha BbluMcnuTenb. He cnepyet pacnonaraTb
TEMNIOCYETYNK B HEMOCPEACTBEHHOW GNIM30CTU OT MepeKsIoYaTesbHbIX
WwKadbOoB UM NPOYMX UCTOYHUKOB CUJbHBIX 3NEKTPOMArHUTHBIX Monei
(oBwurarenu, Hacochl 1 T.n.). HanpsXeHHOCTb MarHUTHOrO MO OKONO
TennocyeTynka He goskHa npesbliwate 400 A/m. Kak npasuno,
[0CTaTOYHO BbIAEPXATb ANCTAHLUMIO 1 M OT MICTOYHMKA MArHMTHOrO Mons
[0 MecTa yCTaHOBKM TersiocyeTynka. Micxoasime na cyetymka nposoaa
He cnegyeT NpokiaabiBaTb NAapanienbHO TOKOBEAYLWMM nnHuaMm (220 B)
Ha paccTosiHUM meHee 0,2 m.

Mpn MoOHTaxe Ha yyacTkax, B KOTOPbIX BO3MOXHO HEMOHOE
3aronHeHre XnaKoCTbio TPy6onpoBoaa (OnyCKHbIE yHaCTKM UM y4aCTKK,
pacnonioXeHHbIE B HAMBBICLLEN TOUKE TPYOONPOBOAA), HE rapaHTUPYIOTCS
nokasaresnu TOYHOCTU, yKa3aHHbIe B NyHkTe 1.2.7.
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2.2 MNoaroroBka n3genns K NCriosib30BaHUIO
I'Iepe,u, MOHTaAXOM TenJjiocyeTdymka H606XOD.VIMO BbIMOMHNTb
cnenyowme TpeboBaHns:
— TEeMNJIOCYETHNK N3BJIEYb N3 YNaKOBOYHO KOPOOKMN HEMOCPEeACTBEHHO
nepen ero MOHTaxoMm;
— nocne OCBO60)K,EI.eHVIH TennocyeTymka OT ynakoOBKW clieayet
NPON3BECTN Er0 BHELLHWIA OCMOTP.
Mpw BHELWHEM OCMOTPE TEMNOCHETYMKA NPOBEPSAETCS:
— KOMIMJIEKTHOCTb NMOCTaBKW;
— OTCyTCTBME BNONMbIX MEXaHNYECKNX I'IOBpG)K,EI.EHVIVI;
— Hannyme OTTUCKOB KNenma noBepuTenda n n3rotToButTend Ha
nnombax 1 B nacnopTtax npnbopos;
— COOTBETCTBME 3aBOACKMX HOMEPOB yKa3aHHbIM B nacnopTe.

2.3 Ucnonb3oBaHne nsgenns

2.3.1 BusyanbHoe cUYMTbiBaHME OaHHbIX TenJiocyeTymka

Ons obGecneyeHns BMU3yaNbHOrO CYUTbIBAHWS MOKalaHWI, Ha
nepegHen naHenu TennocyeTdmka npenycmotpeH XKU. Takxe tam
NPUCYTCTBYET KHOMKA AJ19 NepeKioyeHns oTobpaxkaeMoro napameTpa.
MHanumpyemblie TEMIOCHETYMKOM MapaMeTpbl CrpyrnnyMpoBaHbl B Tpu
rpynnbi:

1) Tekywme 3Ha4yeHus;

2) cepBUCHbIE NapaMeTpbl;

3) apxuBHbIE 3HAYEHUS.

[Ona obneryeHns BocnpusaTus oTobpaxaemMon MHbopmaumm Ha
VHAMKALMW TEmnjocYeTYMKa UCMNOb3YIOTCS CrelmanbHble CUMBOJIbI.
BHewWwHNn BUO U MECTO MONOXEHUS cuMBONOB Ha XK-gucnnee
TensocyeTynKka NnokasaHo Ha pucyHke 8. HasHayeHwe cneucrmBosoB
MNOSICHSIETCS B pasfenax Hnxe.

BBB8888B i
V23be N O°CY

PucyHok 8 — UHdpopmaumnoHHbie nons XK-gucnnes tennoc4yerynka
«KAPAT-Komnakr»

MonHas cTpykTypa oOTOGpaxaemMbix NapaMeTpoB TEMIOCHETYMKA
KAPAT-KomnakT nokadaHa Ha pucyHke 10.
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2.3.2 BapuaHTbl HaXaTuUs KHOMKN
C NOMOLLbIO KHOMKW TensiocyHeTynka MOXHO Npou3BOaMTb 2 Buaa
HaXaTtua:

v — KOPOTKOE HaxaTtume (40 2 CekyHa);
IP — NPOJOIIKUTENBHOE HaxaTne (MPUMEPHO 5 cekyHAa).

2.3.3 OTo6paxxeHne HoMepa rpynnbl NapaMmeTpoB

Homep rpynnbl napamMeTpoB 0TOOPAXaETCs B IEBOM HUXHEM Yy
XKW (pucyHok 9). Bce napamMeTpbl, Mexay KOTOPbIMU MOXHO
nepexsoyaTbCs KOPOTKUM HaXaTMEM Ha KHOMKY, OTHOCSTCS K OJHOW
rpynne napameTpos. [NapameTpbl, OTHOCSLLMECS K OAHOW rpyrnne, UMetoT
OLMH NHAEKC.

Fpynna 1 Fpynna 2

23 [, 608w

PucyHok 9 — OTo6paxxeHne Homepa rpynnesi napameTpos Ha XK-
Aaucruiee

2.3.4 MNepeknioyeHne Ha crneaylowmin napameTp

KopoTkoe HaxaTme KHOMKW Bbi3blBAET CMEHY WHANLNPYEMOro
napameTrpa CBepxy BHMU3 N0 napameTrpaM OOHOW rpynnbl.
[MocnepoBateNbHOCTL NMPOCMOTPa OnpenensieTcsa CTPYKTypown
oToOpaxaemblx NapamMeTpoB, NokazaHHoM Ha pucyHke 10. Korpoa 6ynet
[OCTUrHYT NOCNeAHWIA napameTp B rpynne, TO NPy KOPOTKOM HaxaTtumn
KHOMKW Bbl NepenaeTe Ha NepBbll NnapameTp B 3TOM Xe rpynne (uukn).
C nomMoLLbio Homepa rpynnbl B HUXHeM nesom yriy XKW TennocyeTynka
MOXHO YBUAETb, NapamMeTpbl KAaKOW rpynnbl IPOCMaTPUBAIOTCH B AaHHbIN
MOMEHT. VHaekc nepBoi rpynmnsl NapamMeTpoB He oTobpaxaeTcsa. Ecnu
B Te€4YeHMe 3HaA4YUTENbHOro NMPOMEXyTKa BPEMEHW KHOMKa He
ncnonb3yetcqa (6onee 2 MUHYT), UHAMKAULMS TennocyeTyuka
aBTOMATUYECKMN NepPeKIioYaeTcs Ha 0TobpaxeHe NepBoro napamMerpa
nepsoi rpynnbl (MoTpebneHHoe KONMYEeCcTBO TEnaoTbl C MOMEHTA

YCTaHOBKW TEMOCHETUMKA).
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2 - T1ecT cermeHToB XK-aucnnes;

3 — KONIMYECTBO TEMOThI,
noTpebaeHHoe Ha Havasno
OTYETHOro rofia C MOMeHTa
YCTaHOBKM TEMJIOCHETHNKA U
oTYeTHasa nara;

4 — o6bem TensoHocuTens ¢
MOMEHTa YCTaHOBKM
TErnJoCHeTuKa;

5 — TekyLlas MOLWHOCTb;

6 — Tekywmin pacxon;

7 - Tekywas gara;

8 - coobueHus 06 owmbkax B
6uHapHoM n HEX ¢popmarax.
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9 — MakcuMasibHasi Pacxon, 3aperucTpUpoBaHHbIi 3a BpeMs paboTbl
TEMNJIOCHETYMKA;

10 - Tekyllas Temneparypa B nogatoLiem Tpybonposoae;

11 - Tekyllas TemnepaTtypa B 06paTtHOM TpyObonpoBoAE;

12 — pasHoCcTb TEMNepaTyp;

13 - agpec npubopa B cetn M-BUS;

14 — cepuiiHblin HOMep Npubopa;

15 - Bepcus BHYTPEHHEN nporpamMmbl Npnbopa;

16 — pata rogoBOV OTYETHOW 3anucu;

17 — cymMMapHoe KONIMYeCTBO TEMIOThl, HAKOMIEHHOE TEMI0CYETYNKOM
Ha Ha4yano NPOWANOro OTYeTHOro ropga,;
18 - parta nNoOCNefHero COXPAaHEHHOro apXMBHOMO 3HAYEHWUS;
19 — KONMYECTBO TEMOTbl, HAKOMJIIEHHOE C MOMEHTa BKJIIOYEHUS
TennocyeTyMmka K YKa3aHHOW pJaTe COXpPaHeEHWNs;
20 - paTta nNpeanocnefHero COXPaHEHHOrOo AapXMBHOMO 3Ha4YeHus;
21 - pata nNATHAALATOrO COXPAHEHHOIO apXMBHOIMO 3HAYEHWUS.

PucyHok 10 — MonHas cTpykTypa oOTO6GpaXkaeMbix napaMmeTpoB
Tensocyerynka «KAPAT-Komnakr»
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2.3.5 MNepexopn k napameTpam cneaylowein rpynnbl
Mpwn yoepxaHun kHonku Gonee 5 cek. NPOUCXOAUT mepexon, K
MHOMKaUMM napamMeTpoB creaytowen rpynnbl (pucyHok 11).

028G g , 5608 w

PucyHok 11 — lMepexoa K npoCMOTPY napamMeTpoB craeanyioljen
rpynnbi

2.3.6 OnucaHue napamMeTpoB TernJiocYeT4uka

2.3.6.1 MoTpeb6sieHHOe KOIMYeCTBO TernsIoTbl C MOMEHTa YCTaHOBKU
TersiocyeTymka

3HavyeHue aTtoro napametpa (cMm. pucyHok 10, anemeHT 1)
nokasbiBaeT GakTnieckn NoTpebneHHoe KONMMYECTBO TEMIOThI C MOMEHTA
yCTaHOBKM TennocuyeTumka. OHO Bblgaetca B MBT*4. [1ng nepesona
nokasaHus TennocyeTtymka n3 MBT*4 B 'kan cnenyeTt BOCMNOJIb30BATLCSH
KoadpduumeHtom 0,8598. KoadduumeHT ana nepesona 3HavyeHUs N3
kBT B lkan/4 paBen 0,0008598. Hanpumep: 1,42 MW*h paBeH
1,42*0,8598 = 1,2209 lkan.

TennocyeTymk aBTOMATUYECKM BO3BPALLAETCS Ha 3TOT napameTp,
€CNK ero KHomnka He Haxmnmanacb 6onee 2 MUHYT.

2.3.6.2 Tect cermeHTOoB XXK-aucnnes

B aTom pexume npnbop muraet sBcemm cermeHtamm XKW gns toro,
4yTOObI NOSIL30BATENb YAOCTOBEPWIICS B UCMPABHOCTU NMHAMKATOPA (CM.
pucyHok 10, anemeHT 2).

2.3.6.3 KonnyectBo TersoTsl, NoTpe6s1eHHoe Ha Ha4yasio OTYETHOro
roga c MOMEHTa yCTaHOBKU TerJioc4YeTymuka u gata rogqoBoro ot4eta

B aTtom pexnme npubop nonepemMeHHO oToOpaxaeT ABa
napameTtpa (cM. pucyHok 10, anemeHT 3):

— KOJINYECTBO TEMNOThl, NOTPeONEHHOE Ha Ha4yalo OTYETHOrO roaa ¢

MOMEHTA YCTaHOBKM TEMIOCYETYMKA;

— OTYyeTHasa para.

M3MeHUTb paTy rogoBOro oTyeTa MOXHO TOJIbKO B YCNOBUSAX
CEpPBUCHOr0 LLeHTpa NpennpuaTua-u3roToBUTENS MW NMpU 3akase
TEeNNOCHETYMKOB. [10 yMONYaHMIO [ATOW Havana OTYETHOrO roaa ABNSEeTCs
nepBoe sHBaps.
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2.3.6.4 O6bemMm TenJiOHOCUTEJNIS C MOMEHTa YCTaHOBKM
TensocyeTynka

3HayeHne 3TOro napameTpa oTpaxaeT Becb 06bemM BOAbI,
npoweaweli 4yepes TENNOCYETYNK C MOMEHTA €ro yCTaHOBKU
(cm. pucyHok 10, anemeHT 4).

2.3.6.5 Tekywee konm4ecTBo noTpebisemMori TensioTsl (TensoBas
MOLYHOCTb)

3Ha4eHve napameTpa oTpaxaeT TekyLlee KonM4ecTBo noTpebnsemon
TennoThl (TENNOBYID MOLWHOCTL). NapameTp cnpaBOYHbIN U €ero
NOrpeLHoCcTb He HopmMupyeTcs. OAHAKo TOYHOCTM 3HAYEHUs1 3TOro
napameTtpa [OCTAaTO4YHO ANSA Uenen peryanpoBkM CUCTEMBbI
(cm. pucyHok 10, anemeHT 5).

2.3.6.6 Tekywui pacxon

MHankaumns Tekyuwiero pacxopa (npepnonaraembin o6bem
TENIOHOCUTENS, KOTOPbIA NPOAAET Yepesd TEernJIOCYETYNK 3a OAMH Yac
npu TeKyLLen CKOPOCTM MOTOKa TEMJIOHOCUTENS) UCMOJb3yeTCcs npu
3anycke cucTeMbl kak ObICTPbI cnocob NpoBepkn paboTocnoCoBHOCTU
cyeTyMka M Npu BO3MOXHOW PErynamMpoBKe cucTembl. MapameTp
CMpPaBOYHbI N ero NOrpeLHocTb He HopMupyeTcs. OfHAaKo TOYHOCTM
3HaYeHNs 3TOro napameTpa AOCTAaTOYHO ANS LEeNeill perynnmpoBku
cucTemsbl (CM. pucyHok 10, anemMmeHT 6).

2.3.6.7 Tekywas para

aToT napameTp oTobpaxaeT TekyLyio naty
(cm. pucyHok 10, anemeHT 7). Mpunbop Tekyliee Bpemsa Ha XKW He
oTobpaxaeT, HO Tekyllee BpeMs B Npubope MOXHO cuuTaTb Yepes
onTuyecknii nHtepdeiic nnm mnHtepdeiic M-BUS. Tennocuyetymnk
paboTaeT No 3UMHEMY BPEMEHW 1 aBTOMATMYECKUI NEPEBOS, HA eTHee
BpeEMS He ocyluecTsnsieT. [lata n Bpems ycTaHaBnMBaeTcs B npubope
Ha aTane NPOM3BOACTBA C MOMOLLbIO CEPBUCHOM NMPOrpaMmbi.

2.3.6.8 CoobLyeHne o6 owwmbkax

B atom pexume npubop oTobBpaxaeT koAbl CBOUX OLWKNOOK
nonepemMeHHo B GMHApPHOM W LWecTHaguaTupuyHom dopmartax
(cMm. pucyHok 10, anemeHT 8). NoapobHee 06 owwmbkax npnbopa onncaHo
B pasgene 2.3.7.
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2.3.6.9 MakcumasnbHbIli pacxon, 3aperucTpupoBaHHbIi 3a Bce
Bpemsi paboTbl cHeTynka

MapameTp oTobpaxaeT MakCUManbHOE 3HaYeHNE pacxona, KOTopoe
OblSI0 3aperncTpMpoBaHO 3a BCe Bpems paboTbl TenjocyeTyumka.
3HauyeHre MOXeT ObiTb OOHYNIEHO C MOMOLLBIO CEPBUCHOIN NPOrpamMmbl
B CEPBMCHOM LIEHTPE (CM. pucyHoK 10, anemeHT 9).

2.3.6.10 Tekywjas Temnepartypa B nogaroLlemMm Tpybonposoge

TemnepaTtypa nopauiun B cuctemax oTonneHus
(cm. pucyHok 10, anemeHT 10). 3HaveHne oTobpaxaeTcs C TOHHOCTLIO
[0 coTbix gone rpaayca Llenbcus (0,01 °C). Ona otobpaxkeHus 3Toro
napameTpa MCNoJsib3yeTCs COOTBETCTBYIOLLNA CMMBON — TEPMOMETP,
NoKa3blBAIOLLNIA BbICOKYIO TEMMNEPATYPY.

2.3.6.11 Tekywass Temneparypa B o6patHoM Tpy6onpoBoage

TemnepaTypa Bo3BpaTa TEMNJIOHOCUTENS B CMCTEMAx OTOMJIEHUS
(cm. pucyHok 10, anemeHT 11). 3HayeHne oTobpaxaeTcsl C TOHHOCTbIO
no coTbix aonein rpagyca Lenscua (0,01 °C). na otobpaxeHus aToro
napamMeTpa UCnosib3yeTcsi COOTBETCTBYIOLLMIA CMMBON — TEPMOMETP,
nokasblBaOLWMI HU3KYIO TEMMepaTypy.

2.3.6.12 Pa3zHocTb Temneparyp

Pa3HocTb TemnepaTtyp — OCHOBHOV napameTp 4SS BblYUCIEHUS
KonuyectBa notpebnaemMon TennoTbl. AGCONIOTHbIE 3HAYEHUs
TemnepaTyp B nogatoowemM n obpatHoMm TpybornpoBoaax camu no cebde
MUrpalT MEHee BaXHYI0 PoJib. OHM MOryT ObiTb MCMOL30BAHbI ANS
BO3MOXHOIO CPABHEHUS C KOHTPOJIbHLIMU TEPMOMETPaMU Npu 3anycke
CUCTEMBI B 3KCMTyaTaLMIO 1 NNaHOBbLIX MPOBEpPKaXx.

MapameTp pas3HOCTM TemnepaTtyp o6Go3HayaeTca [OByMS
TEPMOMETPaMM (MOKa3bIBAKOLLMMW BbICOKYIO U HU3KYIO TEMMNEPATYpPbI) B
HUXHEW 4acTu nHamkaTopa (CM. pucyHok 10, anemeHT 12). TOYHOCTb
OTOOpaXeHus, Kak 1 B NpeabiayLlemM ciydyae, COCTaBAsSeT OLHY COTYIO
rpagyca Llenbcus.

2.3.6.13 Agpec npubopa B cetn M-BUS

MapameTp nmeeT cMbICh Ans NpMOOPOB C UCMOSIHEHNEM, UMEIOLLMX
nHTEpdEiC ons noaknyeHns K cetn M-BUS
(cm. pucyHok 10, anemeHT 13). OH M3MEHSIETCS C MOMOLLbIO CNELMANbHOM
NporpamMmel B CEPBMCHOM LIEHTPE.

2.3.6.14 3aBoackoii Homep npubéopa

Homep TennocyeTymka — 9TO HOMEp, OoNpenensemsli B npoLecce
NPOM3BOACTBA TEMNJOCYETYMKA M UCMNOJIb3YEMbIN AN TOYHOW
naeHTndmnkaumm npundopa (cMm. pucyHok 10, anemeHT 14).
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2.3.6.15 Bepcuss mukpornporpamMmMbl TeryiocHeTynka
MapameTp oToOpaxaeT BEpPCUD BHYTPEHHEN nporpamMmbl
TennocyeTymka (cm. pucyHok 10, anemeHT 15).

2.3.6.16 UHTerpanbHoe 3Ha4yeHue TemnJoTbl, HaKOMJeHHoe
CYEeTYNKOM Ha Ha4yasio rnpoLusIoro oT4eTHOro roga

Ha pucyHke 10 anemeHTamun 17 n 16 nokaszaHo oTobpaxeHue
CYMMapHOro KonnM4yecTBa TensioTbl, HAKOMJIEHHOrO TEeMnJ0CYEeTYNKOM Ha
Hayano npoLsioro OTY4ETHOro roda, Yepenyiolleecs ¢ oTobpaxeHnem
[aTbl rOA0BOW OTYETHOM 3anuncu.

2.3.6.17 ApxuBHoe 3Ha4eHue [artbl U KOJINYECTBa TenaoTbl

OTOT U cneaylowme YeTblpHagUuaTb NapaMmeTpoB NONepemMeHHo
oTobpaxaloT gaTy COXPaHEHHOr0 apXVMBHOIMO 3HAYEHUS U KOJIMYECTBO
TennoTbl, HAKOMJIEHHOEe C MOMEHTa BKJIIOYEHUS TenjocyeTynka K
yKkasaHHOW gate coxpaHeHus. PakTUYecku OaHHble napameTpbl
COCTaBNSAOT NOMECSYHbIN MHTErpasbHbI apxmB NOTPeONEeHHON 3Heprun
(cm. pucyHok 10, anemeHTbl 18, 19, 20, 21).

2.3.7 MNepevyeHb BO3MOXHbIX HEeUCNpaBHOCTEN M
pekoMeHAauMn no AencTBnaM npym nx BO3HUKHOBEHUU

Korpa B npnbope BO3HMKAET HENCMNPABHOCTb, TO 3TO UHAULIMPYETCS
Ha XKW cumBonom Hanmuus owmbku (cMm. pucyHok 12). Mpu atom
TenjsocyeTynk nonepemeHHo BbigaeT Ha XKW kop owunbkm (cwm.
pucyHok 10 anemeHT 8) 1 noTpebreHHoe KOIMYEeCTBO Tensia (CM. PUCYHOK
10 anemeHT 1). Koa paclwmndpoBbiBaeTCs C NOMOLLbIO Tabnnubl B
Mpunoxexnn A.

PucyHok 12 — CumBon Hannynsl oLun6kmn

CyliecTByloT ceMb AedeKTOB, KOTOpble MOryT NMOSIBUTbLCS B
KomMbuHauun apyr ¢ apyrom. Mpu noseneHun gedekrta Ha nHavkaTope
oTob6paxaeTca coobuweHune: «Err XX», rge XX - kon owunbku B
LwecTHaaLaTMpmU4YHoM popmare.

Mpu noBpexaeHuyn patyMka TemnepaTypbl B MNofalouem
TpybonpoBoae TernsoHOCUTENs BO3HMKaeT owwmnbka ¢ kogom «Err 01».
Mpu 3TOM BbLIYMCAIEHMS Tenaa NPUOCTAHABMBAIOTCSA, UHTErpasbHbIe
[aHHble 0 noTtpebneHMn Tenna v pacxone TenaoHOCUTENS He
N3MeHsoTCs. MoXeT BO3HUKHYTL NPu 06pbIBE U KOPOTKOM 3aMblKaHUN
kabens npeobpasosartens TemnepaTypbl. ECIv HEBO3MOXHO YCTPaHUTL
NPUYMHY oWNBKK Ha MecTe, NPMbop HEOOXOAMMO OTAPaBUTbL B PEMOHT
B aApec NpeanpusTUsS-n3roToBUTENs.
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Mpyn noBpexaeHWM patynka TemnepaTtypbl B oOpaTHOM
TpybonpoBoae TensIOHOCUTENS BO3HMKAEeT owmnbka ¢ kogoMm «Err 02».
Mpn 9TOM BbIMUCNEHUS Ternna NPUOCTaHaBIMBAIOTCS, UHTErpanbHble
[aHHble 0 noTpebneHun Tenna v pacxone TEMNNOHOCUTENS He
n3MeHsoTCs. MOXeT BO3HUKHYTb Npu 06pbiBE UM KOPOTKOM 3aMbIKaHUN
kabens npeobpasoBaTens TeMneparypbl. ECnn HEBO3MOXHO yCTpaHUTb
NpUYMHY ownBKM Ha MecTe, NpMbop HeoOXoANMMO OTNPABUTL B PEMOHT
B aflpec npennpusaTus-n3roToBUTENS.

Mpwn HeucnpaBHOCTM B Mnarte BbIMUCAUTENS BO3HMKAET owmbka C
KogoM «Err 04». Mpn 9TOM BbIMMCNEHUS Tenaa NPUOCTaHABAMBAKOTCS,
VHTErpasnbHble laHHbIE O NOTPEBEHNM TEMNA U PACXOAEe TEMIIOHOCUTENS
He n3meHsiioTcsa. MNpubop HeobXoaMMO OTNPaBuTb B PEMOHT B adpec
npeanpusTUs-n3roToBUTENS.

Mpu pedexTe kabens cUNTbIBAIOLLEN KaTyLLKW, KOTOPbLIA nepenaeT
3NEeKTPUYECKNE CUTHAMBI OT N3MEPUTENILHOMO NMaTPOHa BbIYUCIUTENIO,
BO3HMKaeT owmnbka ¢ kogom «Err 08». MNpu 3TOM BbluUMCNEHMS Tenna
NPUOCTaHaBNMBAIOTCS, MHTErpasibHbIE AaHHblE O NOTPEONEHUN Tenna n
pacxone TENNOHOCUTENS He U3MEHSTCSH. MOXET BO3HWKHYTb npu
KOPOTKOM 3aMblKaHUW Kabensi, COEAMHSIIOLLETO BbIYUCTIUTENb C AaTYMKOM
pacxopa TennoHocutensi. Ecnv HEBO3MOXHO YCTPaHWUTb NPUYMHY OLLMOKU
Ha MmecTe, Npnbop HeobXxoAMMO OTNPaBUTb B PEMOHT B agpec
npeanpusTUs-n3roToBUTENS.

Mpwn nepes3arpy3ke BHYTPEHHEN Mporpammbl TEMIOCYETYMKA
BO3HMKaeT owmnbka ¢ kogomMm «Err 10». OHa MOXeT NMpou3onTn npu
BO3[ENCTBUN CUNbHBIX 3/1IEKTPOMArHUTHBLIX MOMEX, MPU 3TOM MOTyT ObITb
NnoTepsiHbl AaHHblE C U3MEPEHUSIMU 32 MOCNefHue CyTKM (3anuchb
M3MEpPEHUI B 3HEPrOHE3ABNCUMYIO NMaMsTb NPON3BOANTCS OOVH pa3 B
CyTKM).

Mpw oTCYTCTBUM CBS3W C 3HEPrOHE3aBUCUMOI NaMATbIO BOSHUKHET
owmnbka ¢ kogom «Err 20». TennocyeTymk Npou3BeOeT nepesarpysky
Mukponporpammel. Ecnm komnoHeHT EEPROM okaxeTcs HemcnpaeHbIM,
TO owmnbka He ycTpaHuUTCs U Npubop Heobxoammo OyaeT OTnpaBUTb B
PEMOHT B afipec npeanpusaTus-u3roToBUTENS.

Mpu HapyweHun koHburypaumm npubopa B namatn EEPROM
BO3HMKAeT owmnbka ¢ kogom «Err 40», npy 9TOM BbIYMCIIEHMS Tenna
NPUOCTaHaBNMBAIOTCS, MHTErpasibHbIE AaHHbIE O NOTPEONEHUN Tenna n
pacxoge TensioHocuTens He uameHstoTcs. Mpnbop Heobxoaumo
OTNpPaBuUTb B PEMOHT B aApec NpeanpusiTus-n3roToBUTens.
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3 Pa3melwieHne, MOHTaX U NOAroToBKa K pa60Te

3.1 O6wmne TpeboBaHusa

TennocyeTunk «<KAPAT-KomMmnakT» yCTaHaBIMBAETCS B OTArIMBaeMbIX
NOMELLEHUAX UM CNeunanbHbiX NaBUIbOHAX C TeMMnepaTypom
okpyxatoLiero soaayxa ot 5 4o +50°C, 1 OTHOCUTENbHOM BNAXHOCTbLIO
He 6onee 80%.

K TennocyeTumky AomkeH ObiTb obecrnevyeH cBOOOAHbIA A0CTyN Afs
ocmoTpa B filoboe BpeMs roga. MecTo yCTaHOBKM CHeTYMka AOSIKHO
rapaHTMpoBaTb €ro akcnayataumio 6e3 BO3MOXHbIX MeXaHU4eCKUx
NOBPEXOEHWNIA.

3.2 PexomeHgaunu [sis npoeKTupoBaHus

MecTo ana MoHTaxa AOKHO ObITb BbIOPAHO Taknm 06pasom, HToObI
MCKJIIOYNTb CKOMJIEHME BO3A4yXa B MPOTOYHOM 4aCcTu Tennocyetynka
«KAPAT-KomnakT», a TakxXe B npuierapwmx K HeEMy ydacTkax
Tpybonposoaa.

[na obecneyeHnst ctTabunbHOM paboTbl, TUMOPa3Mep TEMNI0CHETYMKA

pekomMeHayeTcs BbIonpaTtb C YY4ETOM CeytoLLmx TpeOoBaHWiA:

— CpefHuiA pacxo, XnaKocTy B Tpy60nNpoBoae He LIOKEH NPEBbILLATbL
HOMWHAIbHOIO PACX0Aa, Yka3aHHOro B Tabnvue 1;

— B TOM Clly4ae, ecnv n3mepsiemas cpefa CoaepXuT MexaHn4eckme
npvmMmecu, HeobxoauMO yCTaHaBANBATb MexaHndeckmne GunbTpbl
nepep BX040M B NMPOJIMBHYIO YaCTb TeniocyeTymka. Ecnm Bo Bpems
aKcnyaTaumm nnm 3anycka CUCTeMbl BO3MOXHO ABUXKEHNE BOAbI
yepes CYETHMK B 0OPATHYIO CTOPOHY, TO MEXaHNYeCKne pUnbTPbI
HeobxoaAMMo CTaBUTb NO 06e CTOPOHbI OT MPOJIMBHOW 4acTu
npubopa;

— MECTO YCTaHOBKWM TenjocyeTymka (nojawowmi unm obpaTHbli
TpybonpoBoa,) LOMKHO COOTBETCTBOBATL TUMY YCTAHABNMBAEMOr O
TEennocyeTynKa.
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3.3 MoHTax Tennoc4yeTynka

MoHTax Tennocyetumka «KAPAT-KomnakT» cnenyet npov3BoovTb
Ha TpybonpoBoae B yAOOHOM ANid CHATUSA Moka3aHuin mecTe,
COOTBETCTBYIOLLEM YCNOBMSM 3akcnayataumn. Jo n nocne mecTta
YCTaHOBKM TEMNIOCYETYMKA PEKOMEHOYETCH YCTAHOBUTb 3aMOpPHYI0
apmaTtypy. Mocne 3anopHoi apmaTtypbl nepen nNpoTOYHOW 4HacCTblo
TEnJocyYeTYMKa PEKOMEHIYETCS yCTaHaBnmMBaTb GUbTPbI.

MprMepbl MOHTaxa TennocyeTymMka Ha oOpaTHbli Tpybonposos,
nokasaHbl Ha pucyHkax 13 n 14. OTnnyme pucyHKoB B criocobe MoHTaxa
TepmonpeobpasoBaTens B nogatoLmii Tpybonposoa,:

— MOHTaX OCYLLECTBASETCS B TPOMHUK C UCMONb30BAHWEM IUb3bl

(c™m. pucyHok 13);
— MOHTaX OCYLUECTBSIETCS B CreunabHblli LApOBbIA KpaH C
OTBEPCTUEM NMoA TepMonpeobpasoBatesib (CM. PpUCYHOK 14).

TepsonpeobpaInaarang

TannoCyeT g
“KAPAT-EomnasT”

PucyHok 13 — Cxema MoHTaxxa Tennocyetymnka «KAPAT-Komnakr»
B 00paTHbIii TPYOONPOBOA C YCTaHOBKOW TepMoripeobpa3oBarens
B TpOﬁHMK C UcCrnosib3oBaHNEeM rmnjib3bl
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TennocwaTwik
"KAPAT-EoranakT”

TepMonpeofpasnEaTend

PucyHok 14 — Cxema MOHTaxa TenjocYyeTyuka
«KAPAT-Komnakr» B o6patHblii TPy6bonpoBo4 C yCTaHOBKOWM
Tepmonpeobpa3oBarTesis B LUAPOBbIA KpaH

Ecnu nocne MoHTaxa TensocyeTynka npennonaraeTcyd nposeneHve

MOHTaXHbIX, CTPOUTENbHbIX UM UHbIX PaboT (BO BPEMS KOTOPLIX
BO3MOXHO MOBPEXAEHNE N3MEePUTENbHOro NatpoHa U BblYUCAUTENS),
pekomMeHAyeTCs NPOBOANTL MOHTaX TenaocyeTYnKa noatanHo:

— Ha NepBOM 3Tane MOHTUPYETCH NPOTO4YHAs 4acTb U 3aKPbIBAETCH
3anoOpPHOM KPbLIWKON (He BXOoAAWLen B KOMMAEKT MNOCTaBKuU
TenaocyeTYnKa) C YnaoTHUTENbHOM NPOKNAAKON;

— Ha NocneaHem atare, No OKOHYaHMM ONACHbIX AS19 TennocYeTYnKa
paboT, NPON3BOAMTCS YCTAHOBKA M3MEPUTENILHOIO NMaTpoHa C
BbIYNCNTENEM.
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3.3.1 MoHTaXX NPOTO4HOI YacTu TEeNIoCHEeTYUKA

Mpy MoOHTaxe MPOTOYHOIM YaCTU TernsocyeTynka OOJIKHbI ObiTh

cobnoaeHbl cnenyolme o6a3aTenbHble YCIoBUS:

— TEeNNIOCYETYNK AOMYCKAETCH MOHTMPOBATb U HA FOPU3OHTASbHBIX 1
Ha BepTuKasbHbIX y4acTkax Tpybornpoeoaa XKW Bblumncnutens
BBEPX;

— YyCTaHOBKa OCYLLECTBASETCS TakuM 06pa3oM, 4Tobbl NPOTOYHAs
YyacTb TennocyeTymka Bceraa Obina 3anonHeHa BoAow;

— MPOTOYHAs YacCTb TErnJocYeTYMKa AOJSIKHA MOHTMPOBATLCS C
MCMNONb30BAHMEM KOMIJIEKTOB Pe3bOOBbIX COEAVHUTENEN,
BXOASIWMX B KOMMJEKT TMOCTaBKW  TenjocyeTymka
(obecneymBaloLe HeobxoanMble NPSIMbIE Y4acTKu);

— NPOTOYHAs YaCTb TEMIOCHETYNKA A0MKHA ObITb pacronoxeHa Tak,
4yTOObI HaMpaBieHne, ykasaHHOEe CTPEIKON Ha NMPOTOYHOM YacTu,
COBMazasno C Hanpas/jieHWEM NOTOKa BOAbI B TPYOONPOBOAE;

— nepen yCTaHOBKOW NPOTOYHON YacTy TenocyeTymka TpybonpoBoA,
0053aTeNnbHO NPOMBITb, YTOObI YAANUTL U3 HEMO 3arpPs3HEHNS;

— NPUCOEAVHEHNE NMPOTOYHOM YaCcTW TENOCHETYMKA K TPyOONpoBoay
N N3MEPUTENIbHOro NaTpoHa K MPOTOYHOW 4acTu AOMKHO ObiTb
NAoTHbIM, 6€3 NepeKkocoB, C TeM, YTOObI He OblIo NpoTeYeKk nNpu
nasneHun o 1,6 MMa (16 krc/cm?). MamepuTesnbHbIi NaTpoH
DOMKeH OblTb MOMHOCTLIO BKPYYEH B MPOTOYHYIO YaCTb;

— NPUCOEAVHEHNE MPOTOYHOM YaCcTW TEMNOCHETYMKA K TPyOONpoBoay
¢ 60/1bLUMM NI MEHBLUVUM ANAMETPOM, YEM AMAMETP YCNOBHOMO
npoxofa CYeTynka, NPON3BOANTCS MPU MNOMOLLY NEPEXOAHNKOB;

— Ha cnyyali peMoHTa WM 3aMeHbl TEernaocyeTyMka 4O U nocne
NPOTOYHON YacTW yCTaHaBNMBAETCS 3aropHas apmMarypa.

3.3.2 MoHTaxX n3mMmepuTesibHOro NnaTpoHa ¢ BblYUCIUTENIEM

Mpn MOHTaxe M3MepPUTENBHOrO NaTpoHa C BbIYUCIUTENEM B
NPOTOYHYIO YacTb CcrepyeT cobnoaaTe cneayloLme npasuna:

— nepej, yCTaHOBKOW MpPOBepbTe LENOCTHOCTb U3MEPUTENBHOIO
naTpoHa 1 NPOTOYHOW YacTu;
3aKpoiTe 3anopHy0 apMaTtypy Nepea 1 nocne NPoTO4HOWN 4acTu;
npoBepbTe OTCYTCTBME AABNEHUS 1 BOAblI B CUCTEME OTOMNEHWS;
— BbIBEPHUWTE 3aMOPHYIO KPbILLKY U yAanuTe CTapyilo NpoKNaaky;
OYUCTUTE MPUCOEAMHUTESIbHBIE YacTN TEMOCHEeTYMKa, BCTaBbTe
HOBYIO YMJTIOTHUTENbHYIO NPOKIaAKY B MPOTOYHYIO YacTb MOCKOM
CTOPOHOW HapyXy, Npu MOHTaxe WCMOJb3yiTe TONbKO HOBblE
NPOKNAAKNA UAN YNNIOTHUTENN;

— BKPYTUTE M3MEPUTENbHBIN NaTPOH B MPOTOYHYIO YaCTb 1 3aTaHUTe

[0 ynopa, NCnosib3ys PasBOAHON KiltoY;

— N3MePUTENbHbLIN NAaTPOH TennocyeTdnka «KAPAT-KomnakT» nonxeH

ObITb OPUEHTUPOBAH BEPTUKANBHO BBEPX.
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3.3.3 MoHTax TepmonpeoOpa3oBaTeneii

TepmonpeobpasoBaTeny ycTaHaBAMBalOTCS Ha MoJaloWem u
obpatHoM TpybonpoBoaax, B COOTBETCTBMM C MapKUPOBKOM.

MopatoLemy TpyboONpoBOAY COOTBETCTBYET TEpMONpeobpa3oBaTenb
C KpaCHbIM LUKAbAMKOM («ropsiuunii»), obpaTtHoMy Tpybonposoay - C cu-
HUM UAN YEPHBIM LUWIbOVNKOM («XONOOHbIN»).

OanH un3 TepmonpeoOGpa3oBaTeneil nocTaBaseTcs
BMOHTUPOBAHHbLIM B KOPMYC M3MEPUTESIbHOIO NaTPOHa B COOTBETCTBUN
C UCMOJIHEHVEM TEMNOCYETYMKA:

— ob6paTHbIli TpybonpoBog — TepMonpeobpasoBaTesib C CUHUM

(4EPHbBIM) WINALONKOM;
— nogaiowmin TpybonpoBoa — TepMonpeobpasoBaTesib C KPaCHbIM
LINNBANKOM.

BTopoit TepMmonpeobpa3oBaTeNnib MOXET MOHTUPOBATLCS ABYMSsI
crnocobamu.

MepBbIii cniocob: Tepmonpeo6pa303aTenb yCTaHaBNMBAETCS B MNSIb3y,
Bprqmsaemyro B CTAHOAPTHbIM TPONHUK (PUCYHOK 15).

=

1 — TepmonpeobpasoBaTesb: 2 — r’Mnb3a; 3 — CTaHAAPTHbIA TPOMHUK
PucyHok 15 — BapynaHT yCTaHOBKU T€PMOCOINPOTUBIIEHUSI B TPONHUNK
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BTtopon cnoco6: TepMmonpeobpa3oBaTesib MOHTUPYETCs B
crneuvanbHbIl LLIAPOBbI/ KPaH C 0TBEPCTMEM MOA, TepMonpeobpa3oBarenb
(pucyHok 16).

\ 2
s <
t.,_ Vs

1 — cneumanbHbIl LIAPOBbLIV KPaH; 2 — Pe3MHOBOE YMIOTHUTENbHOE
KoJibLO; 3 — Tepmonpeobpas3oBaTtenb; 4 — NNacTMacCOBbLI aganTep
PucyHok 16 — BapunaHT ycTaHOBKM TepMOCOIMPOTUBIIEHUS B
LIapoBbIf KpaH

MoHTax Tepmonpeobpa3oBaTtessi B LIAPOBbIA KpaH NMpou3BoanTCs
cneayowrmM o6pasom (CM. pUCyHok 16):

— B YCTQHOBOYHbIA KapMaH wapoBoro kpaHa (1) nomewatroT

PE3NHOBOE YMIOTHUTENBHOE KONbLO (2);

— TepmonpeobpasoBaTtenb (3) nomewarT B NJacTMacCoBbI
apantep (4), cocToAwWwMn M3 AByXx yYacTelr. Xenobku Ha
TepMmonpeobpa3oBaTesne A0JIXHbl COBMacTb C Xenobkamun Ha
apanTepe;

— TepMonpeobpasosartesib C afanTepPoOM NMOMELLAIOT B YCTAHOBOYHbIN
KapMaH 1 3aTarnearoT Ao yropa.

Mepepn, ycTaHOBKOM Tepmonpeobpa3oBaTens B b3y XenaTtesabHO
BBECTM HebOJbLLOE KONMYecTBO Tersionposoaswen nactol KMAT-8, nnn
BELLIECTBA C aHaIorMYHbIMM CBOMCTBaMW. TepMmonpeobpasoBaTtenb noce
MOHTaxa [O0JIXEH MepekpbiBaTb MUHUMYM [BE TPeTu guameTtpa
Tpybonposoaa.

3.3.4 3anyck TennocyeTynka B pabdoTtyy
MNocne nyCcka BOAObl 4epes yCTaHOBﬂeHHbIVI TEennOCHEeTHUK:
— npoBepbTe NMNOTHOCTb COE,EI,I/IHeHI/II‘/'I Tennoc4yeTdmnka no OTCYyTCTBUIO
yTeyek BOApl;
— OLEeHUTe No Tekywmm napametrpam paboTocnoCcoOHOCTb
TennocyeTymka (pacxo,u TenJoHoCcuUTena n ero Temnepartypbl B
nopatoLLem n obpatHom Tpybonposoaax).
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4 TexHuuyeckoe oOcnyxuBaHue

TexHuyeckoe obcnyxuBaHue Tennocyetynka «KAPAT-KomnakT»
3akJloyaeTcs B NeprMoanyeckoM OCMOTPE BHELLIHErO COCTOSHMUS
3/1EMEHTOB, BXOASLIUX B €r0 COCTaB, COCTOSIHUS 3NIEKTPUYECKMX
COEONHEHWI.

OcMOTp TenIocYeTYNKA PEKOMEHYETCS NPOBOAMTL 1 pa3 B MecsiLl.

PeMOHT npubopa 1 3aMeHa 3IeMeHTa NUTaHUs Npomn3BoamnTCs
cunamu npepnpusTUS-U3roTOBUTENS UAN €ro NOJIHOMOYHbLIMU
npeacrasmTensMu. Tak kak pecypc 6arapen pacuMtaH MUHUMYM Ha 6
neT, TO Npouenypy €e 3aMeHbl PEKOMEHAYeTCs COBMeLLaTb C
nepnoanyeckon NOBEPKOM CYeTUMKA.

Mpw oTnpaBke TENNOCYETUMKA B PEMOHT U AJ151 NPOBEAEHUNS NMOBEPKMU,
BMECTe C NPUOBOPOM A0KHbI ObITb OTNPABSIEHbI:

— aKkT OCBUOETENbCTBOBAHUSA C OMNUCAHWEM XxapakTepa

HENCNPaBHOCTU, €€ NMPOSIBNEHMSIX;
— nacnopr.



5 TpaHcnopTupoBaHue N XpaHeHue

TennocyeTumnk «KAPAT-KomnakT» B ynakoBkKe Npeanpuatus-
N3roTOBUTENS [OMNYCKAETCS TPAHCNOPTUPOBATbL Ha JloOble PaCcCTOSHUS
npu cob6nioaeHN NpaBui, YTBEPXAEHHbIX TPAHCMOPTHLIMMU
MUWUHWCTEPCTBAMU 1 NMPY COBNIOAEHNN NEPEYNCTIEHHBIX HUXE TPEOOBaHWIA.

TennocyeTunk «KAPAT-KomnakT» B TPAHCNOPTHOM yrnakoBKe

aBnseTcs:
— MPOYHBIM NPU TPAHCMOPTUPOBaHUN NOOLIM BUOOM TpaHcrnopTa
Ha nobble paccTosHUsA. MNMpu 3TOM OH BblaepxuBaeT 6e3
NOBPEXOEHNI MEXaHNYECKMEe BO3OENCTBUA C YCKOPEHUEM
30 m/c? npu yacToTte yoapoe oT 80 o 120 B MUHYTY B TeYeHne
2,5 yacos nnn 1500 ypapoB € TEM Xe YCKOPEHMEM;

— Tenno - (XonogHO-) NMPOYHbLIMM MPU BO3OENCTBMM MOBLILLEHHON
(noHmxeHHon) TemnepaTtypbl +55°C (0°C);

— BNIArornpoYHbIMY MPU BO3AENCTBMM MOBbILUEHHOW BNAXHOCTU 40
95% npw Temnepatype +35°C.

B nomeLlueHnn ans xpaHeHns He A0MKHO OblTb Nbianv, NapoB KUCHOT
M Weno4Yyein, arpeCcCcuBHbIX ra3oB U APYrux BpeaHbiX NPUMECENR,
BbI3bIBAIOLLMX KOPPO3UIO N3OENWNIA.

PaccTaHoBKa 1 KpenneHve SLWMKOB C U3OENNSMU HA TPAHCMOPTHbIX
cpencTBax A0MXHbI 0ob6ecrneymBaTb YCTOWYMBOE MOSOXEHUE MpPU
CKNafMpoBaHUA 1 B NMyTW, OTCYTCTBUE CMELLIEHWI 1 YAAPOB APYr O Apyra.

YcnoBus xpaHeHusi ons 3aKOHCEPBUPOBAHHbBIX M YNaKOBaHHbIX
M34ennii OONXHb COOTBETCTBOBATb YCNOBUSM XpaHeHus 3 no
FOCT 15150.

ToBapoconpoBoauTenbHas M 3KCrjlyaTauMoHHas OOKyMeHTauus
XpaHUTCA BMecTe ¢ npubopamu.

6 Moeepka

Mnomba unn aTMkeTka C rogoM MEPBOM MOBEPKU HAXOOUTCHA Ha
60KOBOW CTOpOHe TennocyeTdmka. [loBepka TensocyeTyumka
npoun3soautcsa no Metoanke nosepkun MIM-48-221-2004.

Mpyn HecaHKUMOHMPOBAHHOM BCKPbLITUX NPMBOpa CPOK MOBEPKMU
ncTekaer.

MeXnoBepOYHbIN MHTEPBan cocTaBnseT 5 ner.



MpunoxeHune A. PacluncdppoBka KOAOB OLLIMOOK

Tabauya A.1 — Tabnuua paclumnppoBku Kkoga ownbkm
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000 HMMN YPAJNITEXHOJ10IUSA

roJIOBHOW ODUC:

620102, POCCUS, r. ExkaTepuHbypr, yn. SicHas, 22 6
Ten./dakc: (343) 2222-307 (MHOrokaHasnbHbIN)
e-mail: uraltech@karat-npo.ru

CUBUPCKUNA DUNTUAN:
630009, POCCUS, r. Hoeocubupck, yn. lo6ponio6osa, 12
Ten./dakc: (383) 269-34-35, e-mail: novosib@karat-npo.ru
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