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Hacrosimmee pykoBoACTBO 1O 3KcrutyaTanuu (B JanbHeimem PD)  sBiIseTcss IOKYMEHTOM,
YIOCTOBEPSIOIIUM  TapaHTHUPOBAHHBIE M3TOTOBUTEIEM OCHOBHBIE IapaMeTpbl M TEXHUYECKUE
xapakrepucTuku temocuerunka CT 10 c¢ Beiumcnurenem temioBoi sHeprun BTO-1. Kpome toro, PO
MO3BOJISIET O3HAKOMHUTBCSI € €r0  COCTaBOM, YCTPOMCTBOM M NPUHIMIIOM paloThl, paboToi
(GYHKIMOHATBHBIX OJIOKOB TEIUIOCUETUUKA, a TAKXKE YCTAaHABIMBACT MPaBUiIa SKCIUTyaTalluu B BHIOpAaHHOM
pEXUME U3MEPEHUSI.

[lepen HayagoM pabOTHI HEOOXOAMMO BHUMATENBFHO 03HAKOMHUTHCS € HACTOSIIIUM PO.

Ilepen HayasoM 3KcITyaTallMy TEMJIOCUETYMKA WIM IPU MOCTYIUIEHMM €r0 Ha XpaHEHHE CIEAYeT
IIPOBEPUTh KOMIUIEKTHOCTh IIOCTaBKH, OCMOTPETh BCE COCTaBHBIE YAaCTU TEIUIOCUETUYMKA, IPOBEPUTH
COXPAHHOCTh M CPOKHU JICHCTBUS MJIOMO.

B cnywae mepenauum TEmiocYeTUMKa Ha JPYroe NPEeANpUATHE WIA B JApPYrue MOJAPA3ACICHUS IS
HKCIUTyaTalli UM PEMOHTa, ero PO moaiexxuT nepenaue BMecTe ¢ IpuOOpOM.

1 Onucanue u padora.

1.1 Onucanue u paboTa TEIIOCUETUNKA.

1.1.1 HazHaueHue TemiocuyeTurnKa.

Temnocuetunk CT 10 (B manpHEHIIEM TEIUIOCUETYMK) MpPEAHA3HAUYEH U HU3MEPEHUs U ydeTa
TETJIOBOM SHEpruu (KOJMYECTBA TEIIOTHI), MApaMETPOB U pacxoja (00bemMa) TEIIOHOCHTENS B CUCTEMax
TEIIOCHA0XKECHHUS.

1.1.2 XapakTepuCTUKU TEIUIOCYETUHKA.

TennocueTynk NpoU3BOIUT:

- BBIUMCIICHUE U MHIUKALIMIO TeTruioBor sHepruu, ['Kau;

- U3MEpeHNe U MHIUKAINIO 00beMa TEeTJIOHOCUTEIIS B MOAAOLIEM H/UIIH 0OpaTHOM TpyOONpoBOIax, a
TAaKXKE OT JOTOTHHTEIBHBIX CUETUHKOB, M°,

- U3MEpPEHHE M HWHAUKALMIO TEeMIIEpaTypbl M Pa3HOCTH TEMIIEpaTyp B MOJAIOMIEM H OOpaTHOM
TpybonpoBoaax, °C;

- U3MepeHHe TeMIepaTypsl B TPyOONpOBOE, Ha KOTOPBIA YCTAaHABIMBAIOT 3-Ui CUETUMK BOMBI, MPH
3TOM TMOKa3bIBaeTcss JBa 00bEMa mo 3-eMy cu€ruuky (mpomeamuii o0bEM BOJIBI M O00BEM BOIBI C
TEMIIepaTypo BhIIIE, YEM 3aporpaMMupoBanHasi), °C;

- U3MEPEHUE U UHJHUKAIIMIO BPEMEHU pabOThl TEIIOCYETYHKA, U;

- BBIYMCIIEHUE U UHJUKALIUIO 3JIEKTPUUYECKOM dHEpruu (MpyU NOJKIOYEHUH K CUETUUKY
IEKTPOIHEPTUH C JUCTAHLIMOHHBIM BBIXOI0M);

- meproanYecKkoe (PMKCHPOBAHUE TTAPAMETPOB BO BHYTPEHHEH 3HEPreTUYECKH HE3aBUCUMOMN TTaMSITH;

- Iepeavy JaHHBIX 1o uHTEepdeiicy RS232, RS485.

VYcioBus SKCIUTyaTallMK TEMJIOCUETYHKA:

- TEMIIepaTypa OKpYXarolero Bo3ayxa, °C -or + 5 o + 50;
- OTHOCHTEIbHAS BIIAXKHOCTB, %0 -ot 30 mo 80;
- atmoc(epHoe naBienue, klla - ot 84 no 106,7.

XapaKTepUCTUKU TEIJIOCUEeTYMKA yKa3aHbl B Tabmuie 1.

Tabnuya 1.
Tennonocurens Bopa no CHullI 2.04.07-86
JlnanaszoH temneparyp temionocutens (t), °C 1-150 *
Jlnana3oH pa3HOCTH TeMneparyp TemioHocurens, °C 3-145 *
JlaBnenue BojwI He Oosiee, MIla 1,6
Hanpsokenue nutanust nutueBoit 6arapeu, B 3,65
PaboTocrnocobHOCTh OT OJTHOM OaTapeu, JeT 5
VY CI0BHBIN IMAMETP CYETUHUKA, MM 15-+250
JlMara3oH H3MEPEeHHs PACX0aa, M /4 0,012 + 1200
Kitacc TouHOCTH TIpH M3MEPEHHHU TEIUIOBOI SHEPTUH I10 Kiace C
['OCT P 51649-2000 mpu At ,= 3 °C
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IIpeneinsl gomyckaeMoi OTHOCUTEIBHON MTOTPEIHOCTH IIPH 10
n3Mepenun oobema (Qt<Q< Qmax), % -
[Ipenensl nomyckaeMoi aOCOTIOTHOM MOTPEUTHOCTH TEIUIOCYETYUKA 119
IIPU U3MEPEHUHU TEMIIEPATypsl TemnoHocurens, °C -
CpenHuii Cpok cIyObl HE MEHee, JIeT 12

* - B 3aBHCHMOCTH OT Arama3oHa TEMICpaTryp TCILNIOHOCHUTCIIA MOTYT OBITE NMPUMCHCHBI Pa3JINYHBIC

TUIIBI IEPBUYHBIX IpeoOpa3oBaTeneil pacxoa.

TemocueT4rK OTHOCUTCST K BOCCTAHABIMBACMBIM, PEMOHTHUPYEMBIM, MHOTO(QYHKIIMOHATHHBIM
W3IEIHUSAM.
TennocueTynk U3roTOBJIEH B COOTBETCTBHH C TEXHUYeCKUMH ycioBusimu TY 4218-016-18151455-2006.
1.1.3 CocraB TeriocueTyuka.
e T[epBUYHBIC IIPeoOpa3zoBaTeNn pacxoaa (PacXxoJ0Mephl-CUETUYNKH ), UMEIOIINE UMITYJIbCHBIN BBIXO;
e TtemuioBblyucIuTENb BTO-1 (B nanpHelIeM TErIOBBIYUCIUTEND);
e TepMmorpeoOpa3oBaTeNN COMPOTUBIICHHUS;
TemnocueTynky, B 3aBUCUMOCTH OT TUIIOB MpeoOpa3oBaTeieil, MMEIOT MOJICNH, YKa3aHHbIE B TaOIuIe 2.

Tabnuya 2.
Tun nepBUYHOIO NpeodpasoBaTesis
Mopaeanb Oo0bema Ne B
(pacxona) Tocpeectpe Temnepatypbl

TaxomeTpu4eckni
CT 10-T1 BCT 23647-02
CT 10-T2 BCTH 26405-04
CT 10-T3 ETHI 13667-96
CT 10-T4 MTHI 13668-96 Komrutekr
CT 10-T5 TOM 211 24357-03 TepMoInpeoOpazoBareneit
CT 10-T6 TOM 212 24357-03 COIIPOTHUBIICHUS C

YabpTpa3ByKoBOii xapakrepuctukamu Pt 500 mo
CT 10-V1 ULTRAHEAT 92912-02 I'OCT6651-94

2WR
JIEeKTPOMArHUTHBII

CT 10-01 BCD 32075-06
CT 10-32 Mactep®noy 31001-06

TenaoBRIYUCINTEIID MNPUMCHACTCSA B KOMIIJICKTC C TCpMOHpCOGpaBOBaTCHHMI/I COIMPOTUBJICHUA,
M3MEPSIOIIUMH TEMIIEPATyPY TEIIOHOCUTENS U TEMIIEPATypy B JIOTIOJHUTEIHHOM TPYOOIIPOBOJIE, a TAKKE
Pa3HOCTh TEMIIEPATYp TEIJIOHOCUTENEH.

Temnoeruncurens BTO-1 umeer crnemyromiee o003HaueHUE:

BTO-1 K__

12

IMo3urmsa 1 - BBIXOX JAaHHBIX:

1 - RS232 (anexrposneprusi)

2 - RS485 (anexTposneprust)

3 - RS485 (cuetunk BobI V4)
(ITpumep 3anucu: BTO-1K2)

IIpumeuyanue: B MoaupUKaAIMIX ¢ TIepeaayei JaHHbIX yepe3 uHTepdeiic RS232 TennoBeIYUCTUTEND
MOJIKIIIOYAeTCs K KOMITBIOTEPY depe3 crenuanbhblii kadens KBTD, 3aka3piBaeMblil OTACIBHO.
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[Tpu 3aka3e TEIIOCUETUMKA JOJDKHO OBITh YKa3aHO:

- yCJIOBHOE 0003HavYeHue TersocuyeTynka u Homep TY;

- YCJIOBHOE 0003HAaYEHUE CUETUYMKOB, PACX0JJOMEPOB-CUETUHKOB;

- KOJIMYECTBO TepMoIpeoOpa3oBaTeiei.

TennoBbIYUCINUTENb MOXKET HCIOJB30BATHCS B PA3IMYHBIX KOH(PUTYpaLUsAX, KOTOPhIE MOTYT OBITH
OTIpe/ieNIeHbl 3aKAa3YMKOM «BPYYHYIO» TP MOHTa)Xe TEIJIOBBIUMCIUTENSI Ha OOBEKTE, C TOMOIIBIO
nporpaMmmHoro  obecrieuenuss [IO  BTD, gocrymHoro Ha — caifTax u

(mns BTD-1 K1, mpu a3Tom Beruuciutens moaxmodaercs Kk [IK ¢ momorisro kadens
KBTO, mnocraBisemMoro mno OTAENbHOMY 3aKa3dy), WIH HpeInpUsITHEM—U3TOTOBUTENEM II0 3asBKE
3aKa34yMKa.
[Tpu 5TOM 0JIKHBI OBITH JOTIOTHUTENBHO YKa3aHbI:
- THUI CUCTEMBI TEIUIOCHA0KEHUS;
- TeMIlepaTypa XOJOJHOW BOJBI B CIIydae MCIOJb30BAaHUS TEIJIOCYETUYHMKA B OTKPBITOM CHCTEME
TEIUIOCHAOKCHUS,

- I16HA BBIXOJHBIX UMITYJIbCOB CYETUYMKOB BOJIbI M AIEKTPOCUETYUKOB (3HAUEHUS BECAa UMITYJIbCA
NpUBEJCHBI B Ta0IUIE 3);

- pacmoJIo)KeHHEe Ha TPSAMOM MM OOpaTHOM TpyOONpoOBOJE B CIy4ae HCHOJIb30BAHUA
TEIUIOCUETYMKA B 3aKPBITHIX CUCTEMAX TEINIOCHA0KEHUS;

- HeoOXOAMMOCTb y4eTa 3JIEKTPOIHEPTUH 10 ABYM Tapudam U BpemeHa aeicTBus tapudon (st K1,
K2);

- Hanmuuue QYHKIUM TpPEeKpamieHus BBIUUCICHHS O00beMa TEIUIOHOCUTENS TpPU CHIDKEHHH

temieparypsl ' BC Humke 3amporpaMMHpOBaHHOIO 3HAUEHUS M BEJIWYMHA JTOrO 3HAUeHUs (U1t

K1, K2).
Tabnuua 3.
O0o3HauyeHne 3HayeHMe UMITYJIbCa
1 1;10;100;1000
2 1;10;100;1000
3 1;10;100;1000
4 200-2000 umi/kBTu ¢ mmrarom 50
(st K3) (1;10;100;1000)

Ilpumep 3anucu mennocuemuuxa npu e2o 3aKase:
CT10T1 TY 4218-016-18151455-2006.
- BTD>-1 K2.
- Cuetunk Boabl BCT 25 *, nena ummynsca 10 1. TY 4213-200-18151455-2001.
- Tepmonpeo6pazoBarenu Pt-500 (kommiext 2 mT). TY 4213-900-03215076-99.
* - B 0003HAYEHUM CUETYHMKA BOZBI IM]pa, yKazaHHAS MOCJIE €ro TUIA, COOTBETCTBYET YCIOBHOMY
AUaMETPy TAaHHOTO CYETYHKA.

KoMIUIEKTHOCTE MOCTaBKH TEINIOCUSTUHKA JOJIKHa COOTBCTCTBOBATH TaGJII/IL[e 4,

Tabauya 4.
HaumeHoBaHHe | O0o3HaueHune | KosanuectBo
CocTaBHbIe 4aCTH, NOCTABKA KOTOPbIX HE OTOBAPHBAETCS 3aKa30M
Temnocuerunk CT10. PykoBoacTBo no P 4218-016-18151455-2006 1
sxcruryararuu (Moaudukarws CT 10 K)
Tennocuerunx CT10. [Tactopt I1C 4218-016-18151455-2006 1

Boruncnurens tennoBoi s3ueprun BTO-1
Beruucnurens TemnoBoi sueprun. Ilacmopr I1C 4218-016-18151455-2006
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CocTaBHBIE YACTH, IOCTABKA KOTOPbIX OTOBAPUBAETCH 3aKA30M

[TepBuuHbIi peoOpazoBatesb (cori. Tad. 2)
TepmonpeobpazoBarenu conporusienus Pt 500

CornacHo TEXHHUYECKOM
ITporpammuoe ob6ecnieuenue (I10) OKYMCHTAIIT H COGTABHYIO Cormacao
Ka6ens KBTD ™ qACTE Y 3aKaszy

3KCHHyaTaHI/IOHHaH AOKYMCHTAIIUA Ha
COCTaBHbIC YaCTH

1.1.4 YcTpoiicTBO 1 paboTa TeIUIOCUETUHKA.

[TpuHIMT pabOTHI TEIUIOCYETYNKA COCTOUT B H3MEPEHUH pacxo/a (00beMa) BOIOCUCTUYMKAMHU, & TAKKE
TeMIepaTyp TEIIOHOCUTENS TepMOIpeoOpa3oBaTesisiMy B MOJalONMEeM U (W) 0OpaTHOM TpyOOIpoBOaaxX
CHCTEM TEIUIOCHAOXKEHHs, M TMOCIEAYIOIEM OIpPEIeICHNH TeIUIOBOM »HEpPruu, oObeMa U APYrux
napaMeTpOB TEIUIOHOCUTENS IMyTeM 00pabOTKH Pe3yJIbTaTOB U3MEPEHUH BHIYMCIUTEIICM.

B 3aBucmMocTH OT 3akaza BBIGI/IpaeTCH TUITI BBIYUCIUTCIA, a4 TAaKXKC KOJIHMYCCTBO CUCTUHUKOB H
TepMornpeoOpa3oBaresiell, 00eCleUUBAONIMX  ONPEACICHUE  TEIIOCYETYMKOM  BCEX  TpeOyeMbIxX
nmapamMeTpoOB. Brrancnurenu UMeIOT aBTOHOMHOE MUTAHHUE OT JIMTHEBOU 6aTapeH.

1.1.5 CpencrBa nusmepeHusi, THCTpYMEHT U IPUHAJIE)KHOCTH.

[Tpu MoHTa)xe MEepPBUYHBIX TPeoOpa3oBaTenell MPUMEHSETCS] HHCTPYMEHT M 000pyI0BaHUE, YKa3aHHOE

B PD Ha HuX.

1.1.6 MapkupoBKka u m10MOUpPOBAHUE.
HOMep TCIJIOCUCTYHKA COBIIAAACT C HOMCPOM, YKa3aHHbIM MPH MAPKUPOBKEC TCIVIOBBIYHUCIUTCIIA.
MapxkupoBka u iomMOupoBaHue GyHKIIMOHATIBHBIX OJOKOB TEIUIOCUETYHKA - CM. pa3zaen 1.2.

1.1.7 Ynakoska.
VYnakoBka Kaxaoro (yHKIMOHAJIBHOTO OJIOKa TEIUIOoCYeTYMKa yKasaHa B paszene 1.2. XpaHeHue
TEIUIOCUYETYHNKOB B YIIAKOBKE JIOJDKHO COOTBETCTBOBATh ycioBusaM xpanenus 3 'OCT 15150-69.

1.2 Onucanue paboThl COCTABHBIX YaCcTEH TETUIOCUETUHKA.

1.2.1 OOmue cBeaeHus.

Jns u3MmepeHust oObeMa W pacxosa TEIUIOHOCUTENS B COCTaBE TEIJIOCYETYMKA MPUMEHSIOTCS
NepBUYHBIEC NTPeoOpa30BaTed B COOTBETCTBUM C TAOMUIEH 2; /Uil BHIYMCICHUS U WHIMKAIMK TEIUIOBON
SHEpPTUH, OO0beMa TEIJIOHOCHUTENS, OJJIEKTPO’HEPTUH, M3MEpeHHs M HHAMKALUW  TeMIeparyp
TEIJIOHOCUTEIIS, a TAK)KE PaA3HOCTU TEMIIEPATYpP TEINIOHOCUTEINS IPUMEHSETCSI TEIIIOBBIYUCIUTEIND
BTD3-1K B kommuiekTe ¢ TepMornpeodpazoBaTensiMu conpotusienus Pt 500.

1.2.2 TlepBuuHbIie peoOpa3oBaTEy.
1.2.2.1 Onucanwue.

KoHcTpyKIus ¥ MpUHLKI ASHCTBHS NMEPBUYHBIX IIpeoOpa3oBareneil oobeMa (pacxoja), MapKupoOBKa,
IUIOMOMPOBAaHUE, YIMAKOBKa TMOAPOOHO TpHUBENEHBI B TPWIAraéMol K HUM OKCIUTyaTallMOHHON
JTOKYMEHTAIUH.

YcnoBHbIe 0003HAUEHUS U MMapaMeTpbl NEPBUYHBIX MpeoOpa3zoBaTeneil pacxona (00beMa) yka3aHbl B
Tabmuie 5.

Tabnuua 5.
Tun nepsu4yHOro YcnoBHbIH
npeofpasoBarens Tamep, Juana3on n3Me3peHnﬂ MaxkcumaJibHast pzlﬁoqaﬂ
pacxoa Ty, MM pacxona, M /4 Temmneparypa, °C
BCT 15 -250 0,012-1200 150
BCTH 40 250 0,7 -1000 150
ETHI 15-150 0,03-30 150
MTHI 15-150 0,03-30 150
TOM 211 15-50 0,03-30 150
TOM 212 15-50 0,03-30 150
UFM 001 50-200 1.3-1360 80
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ULTRAHEAT 2WR 20-100 1,2-120 130

BCDB 15-300 0,02-2500 150

Macrep®noy 15-150 0,006-750 150
H3mepsiemass cpema - Boja C TEMIIEPAaTypod, YKa3aHHOW Ui KaXJOro THIMA CYETYUKOB

COOTBCTCTBCHHO B TaGHI/IHe 5.
1.2.3 Beruucnurens TerioBoit suepruu BTO-1.

1.2.3.1 Onucanue.

BHemrHuii BUII TETJIOBBIYMCIUTENS, PACTIOJOKEHUE OPraHOB YIPABICHUS M DJIEMEHTOB KPEIUICHUS
MpeACTaBICHBI HA pUC.1.

6 2

nirr— 3

.0} [

-J:-,H -

5 (e Lo+ ) 2 [ o] 5

S BT3-1 A
—— BRIMHCAHTEAR TENAOROA DSHEPIHH —

o —— —

O - =—_JO

Puc. 1. Bnewnuii 6u0 u koncmpyxkyusa mennosviyucaumens BTI3-1.

O0o3HaveHus:
1 - Kopnyc BeruncnuTens 4 - I'epMOBBOBI
2 - )KK-unaukarop 5 - [IpoymnHbI A1 KPEIUIEHUS K CTEHE
3 - Knonku ynpasieHus 6 - [leTnu kpernsieHns BepXHeH KPBIIIKH K HKHEH 4acTH

TexHU4YecKue XapaKTePUCTUKU TEIUIOBBIYHCIUTEIS B KOMIUIEKTE C TEPMOIMPEOOpa30BaTEIsIMU YKa3aHbI
B Tabnuie 6.

Tabnuya 6.

W3mepsiemast BelMuuHa - TEIUIOBAsl SHEPTUsl I'Kan
KomnuectBo 3Havamux nudp HAa HHAMKATOPE OTCYETHOTO 8
yYCTpOHCTBA

[{ena eqMHUIIBI MIAAIIETO Pa3psiia Mo Temmneparype Boasl, °C 0,01
Ilena enMHUIIBI MITAIIETO pa3psijia IO pa3HOCTH Temmepatyp, °C 0,01
Ilena uMnynbca, JI/UMIT 1-1000




P3 4218-016-18151455-2002

[ar n3MeHeHus LeHbl UMITYJIbCa, JI/HUMII 0,1
Lena EUHMIEL MIA/IIET0 paspiia 1o 00BbeMy TETJIOHOCHUTEIIS 0001 -1
(Boabl), M ’

Ilena enMHUIBI MIIAAIIET0 pa3psia No TemIoBoil aHepruu, I'Kai: 0,01
Jlnana3zoH U3MepeHus BpeMeHHu paboThl, yac ot 0 10 99999
[Ipenen JOITYCKaeMOU OTHOCHUTEIBHOU MOTPELIHOCTH

BBIUMCIIUTEINS MIPU U3MEPEHUH TEIJIOBOM SHEPrHH B YKa3aHHBIX

JMana3oHax pa3HOCTH TeMieparyp, %

3°C<At<20°C +1
20°C<At<150°C 0,5
[Ipenen pomyckaemoii aOCOIOTHON MOTPEITHOCTH BBIYUCIUTENS

IIPU U3MEPEHUH TemnepaTypsl, °C 10,3
Jlnana3oH nu3mepenus remneparyp, °C 1+150
Jlnana3oH u3MepeHus pasHOCTH Temmnepartyp, °C 3-145
Bec BeIuHCIATEDA, KT 0,5+0,01
["abapuTHBIE pa3Mepbl, MM 90x115%55
Hanpsbxenue nuranus tutHeBol O6atapeu, B 3,6
CreneHp 3alIUTHI KOPITyca OT MbUIM U BIaru IP 65
VYcnoBus dKCILTyaTalu:

- TEMIIepaTypa OKpYXkaroliero Bo3ayxa, °C +5++50
- OTHOCHUTEJIbHAS BIAXKHOCTh BO31lyxa He Oouee, % 80

- armoc(epHoe naBienue, klla 84 +106,7
VYCcnoBus XpaHEHHUsI COOTBETCTBYIOT I'OCT 15150-69

[Ipenensl nomyckaeMoil aOCOJIOTHOM TOTPEIIHOCTH TepMoIpeoOpa3oBareieid Mpu H3MEPEHUH
temrepatypsl (t) coorBercTByroT Kitaccy B mo 'OCT 6651-94.

1.2.3.2 YcrpoiicTtBo u pabota temnoBbruucautens BTO-1.

ONEKTPOHHBIM WMHIMKATOPHBIM BBIUMCIWTENL TemioBoW sHeprun BTO-1 mnpennazHaden s
UCTIOJIb30BAHUSL B 3aKPBITHIX M OTKPBITBIX CHCTEMaxX OTOIUIEHUS M BOJOCHAOXEHMS, B T. Y. OTKPBITHIX
TynukoBsIX (cucrema I'BC kBapTup).

TennoBbIYHUCINTEND € TIOMOIIBIO TEPMOIIpEoOpa3oBarTenell u3MEpsET TEMIIEPATYPY TEINIOHOCUTENS B
MOIA0IIEeM U 00paTHOM TpyOOTIPOBOE U MOJY4YaeT CO CYETUMKA, YCTAHOBJICHHOTO HA TOJAIOIIEM W/UITN
oOpaTHOM TpyOOTIPOBOE, CUTHAI, SIBISIFOINUICS (DyHKITEH 00beMa BOJIbl, HA OCHOBAHHH YETO OIMPEIeIsIeT
TEIUIOBYIO SHEPTHIO JJIS 3aKPBITHIX (OTKPBITHIX) CHUCTEM TEIUIOCHAOXKEeHHS. B TYMHMKOBBIX OTKPBITHIX
CUCTEMAaX, B OTIWYUE OT TMPOYUX CHUCTEM, TEIUIOBBIUUCIUTENb MCIOJIB3YETCA C  OJHUM
TepMonpeoOpa3oBaTesieM COMPOTUBJICHUS (IIPU 3TOM B TEIUIOBBIUMCIUTENEC HAa MECTE€ BXOJa CUTHAja OT
BTOPOTO TEPMOTIPEOOpa30oBaTENs I0JKHA ObITh YCTAHOBIICHA MTEPEMBIUKA).

JIOTIOMTHUTENbHON  (DYHKIMEH  TEIrIOBBIUMCIUTENS ABJIAETCA M3MEPEHHE TEMIIEpaTypbl B
TpyOONpPOBOIE, HA KOTOPBI YCTAHOBIIEH 3-i CUETUYMK BOJBI M BHIYHCIICHHUE ABYX 3HAUCHUN 00BEMA BOJIBI
(oOBEMa BOJBI TPONICIIETO Yepe3 TPyOOompoBoa U 00BEMA BOABI C TEMIEPATypOH BHINIE, YeM
3anporpaMMHPOBaHHAs).

Bce TtemoBbrunciuTeNnM CHaOXEHBI TaMEPOM pPEATbHOTO BPEMEHHM, KaJIeHJAApeM M BCTPOSHHOM
namsateio EEPROM. Bcerpoennas nocrosinHas namate EEPROM cnyxuT uid noaaepkaHus pacueTHBIX
3HAYeHUH TEIJIOBOM 3HEpruu, o0beMa TEIIOHOCUTENs, YacoB paboThl, YKCia, Mecilla U ToJa B Cilydae
BO3MOJKHOTO paspsiia JIMTHEBOW Oatapew, a TakkKe Ui XpaHEHUS apXUBHBIX JAHHBIX I10
TEIUIONOTPeONeHHI0. ApXUBAIUs JaHHBIX MPOM3BOAMUTCS MO yacaM ¢ TiayOouHo# apxuBa 1024 4. m mo
cyrkam - 3a nociennue 128 cyrok. Jlanusie B EEPROM oOHOBIsiIOTCS exeuyacHO. Bpemsi xpaHeHus
nanHblx B EEPROM, npu orkmrouenuun nutanusi, 5 sieT. [lociie BoccTaHOBIIEHHS MUTAaHUSA 1O YHUCIY,
MECSIY U FOJly MOKHO OIIPEAEIUTH, KOTAA MIPOU30IIO OTKIIOYEHUE TUTAHUS.

B reroBeruncnutensx BTO-1 K1 u K2 npenycmoTpena MHIMKAIMS MOTPEOICHHON SIIEKTPOIHEPTUU
no JByM Tapudam - JHEBHOMY UM HOYHOMY, YTO TIO3BOJISIET IOTPEOUTENIO OCYILECTBIAThH
COOTBETCTBYIOILYIO OILIATY.
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Termnmoseruncurenn BTO-1 K2 u K3 obnagaror BcTpoeHHsiM uHTEpdeiicom RS485 , uro mo3Bosser
00BEeTUHATH OOJIBIIOE KOJIMYECTBO MPUOOPOB B €IUHYIO CETh Il OPraHU3alUU CHCTEMbl AUCTAaHIIMOHHOTO
cOopa uHpopmanuu.
TennoBbIYMCINTENIN UMEIOT aBTOHOMHOE MUTAHUE OT JIUTHEBOM Oatapew, MO3BOJISIONIEH 00eCeuuTh
paboty nmpuOopoB 0e3 3aMeHbI JIEMEHTA IMUTAHMS JI0 5 JIeT.
[Tporpammupyembie TapaMeTpbl TETIOBBIYUCIUTEIS:

. Jlara.
. Bpems.
. Bec nmmynbca nepBoro c4eTymka BOJbI.
. Bec nmmynbsca BTOporo cueT4mka BOJIBI.
. Bec nmmynbca TpeTbero c4eTuynka BoAbl.
. Bec nmnynbca anexrpocuerunka (i K1, K2) nnu Bec umnynsca yeTBepToro cuetunka Bojsl (s K3).
. Hanmmune nyx Tapugos no snexrposneprun (st K1, K2).
. Bpemst Betyruienus B geficTBue mepBoro tapuda Ha snekrposnepruto (s K1, K2).
. Bpemst Bctyruienus B ieficTBie BTOporo tapuga Ha JIEKTPOIHEPTHUIO B ClIyyae HAIMYUS JIBYX Tapu (OB
(ms K1, K2).
10. Tum cuctems! (cM. Tabm. 9).
11. Temneparypa X0J01HOM BOJbI, UCIIOJIb3yEMas JUIsl pacyeTa TEIUIOBON S3HEPTUH B OTKPBITHIX CUCTEMAX.
12. Heo6xoauMoOCTh OrpaHHUYEHHs pacyeTa 00beMa ropsyeil BoJbl B 3aBUCUMOCTH OT €€ TeMIIepaTyphl
(ms K1, K2).
13. Temmeparypa, mpu KOTOPOH IpeKpallaeTcs pacdyeT ropsdeid BOJbl B clydae HEOOXOIUMOCTH
OrpaHUYEHUs pacueTra ee 00beMa, 3a1aBaeMoi peaplnynm napamerpom (it K1, K2).
1.2.3.3 MapkupoBKa 1 IIOMOMPOBaHNE TETIJIOBBIYUCIUTEIIS.
MapxkupoBka tennosbrancautens BTO-1 conepxurt:
- TOBAapHbIN 3HAK MPEANPUATHS - U3TOTOBUTEIIS;
- 0003HaUYEHHUE TETUIOBBIYUCIUTEIIS;
- 3HaK yTBEP)K/ICHUS TUIA;
- HOMEp TEIJIOBBIYUCIIUTES;
- TOJ1 UBTOTOBJICHMUS;
- TUII TEIUIOBBIYNCIUTENS.
Ha tennoBsluncinTeny, NpoleIne MOBEPKY, HAHOCUTCS OTTHCK MOBEPUTENBHOrO Kieima. Mecto
HAHECEHUs KJIeMa - KPENEKHbBIM BUHT IIJIaThl MUKPOIIPOLECCOPA.
Ha tpancropTHO# Tape MOJKHBI ObITh HAHECEHBI HECMBIBAEMON KPacKO#, KOHTPACTHOM I[BETY Taphl,
OCHOBHBIE, TOTIOJHUTENbHBIE U HHPopMannonnsie Haanuck no 'OCT 14192.

1.2.3.4 YnakoBka.

Konceparus npubdopa npoBoautcs B coorBerctBuu ¢ ['OCT 9.014 mns rpynmbl U3Aenuil CUSTIHK
BCT (BCTH)-I-3; Beruucnutens -1 - 1.

BapuanTst 3amutsi: cauerunk BCT (BCTH) B3-15; Berancnurens - B3-10;

BapuanTs! BHyTpenneit ynakosku: cuetunk BCT (BCTH) - BY-0, Beruncnutens - BY-6.

VYnakoBka cueturka BCT B cootBercTBuu ¢ TV 4213-200-18151455-2001.

VYnakoBka cuetunka BCTH B cootBetcTBUm ¢ TV 4213-201-18151455-2002.

VYnakoBka TepmonpeoOpaszoBateneii B cootBerctBuu ¢ TY 4213-900-03215076-99.

Crnoco6 ymakoBKHM, MOArOTOBKAa K YIAKOBKE, MOTPEOUTENILCKO-TPAHCIIOPTHAS Tapa, MaTepuabl,
IpUMEHSIEMbIE TIPU YIAaKOBKe, M TMOPAJOK pa3MEIIeHUs JOJDKHBI COOTBETCTBOBATh KOMILICKTY
KOHCTPYKTOPCKON JOKYMEHTALUH.

KoncepBamuss npubopa mnpoBoautcsi B cootBerctBun ¢ ['OCT 9.014 nna rpynmbsl u3genuit:
Bbrauciutens BT3-1 - |11 - [; Bapuants! 3auuTs! - B3-10; BapuaHTsl BHYTpEHHEH yrakoBKU: - BY-6.
1.2.3.4 ITpaBuia XpaHeHUs ¥ TPAHCIIOPTUPOBKHU.

XpaHeHue TEIUIOBBIYMCIUTENS JIOJHKHO OCYILECTBIISATHCS B CKIAJCKUX IMOMEIIEHUSIX MPU OTCYTCTBUU
B HUX TIBUIM, MAPOB KHUCJIOT, IIEJI0Ye U arpecCHBHBIX Ia30B B COOTBETCTBUU C YCIOBHMSIMM XpaHEHHS 3

I'OCT 15150-69.

OO ~NO O WN -
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TpaHcnopTHpOBaHKE TETIIOBBIUYMCIUTENS MOXKET OCYIIECTBIATHCA BCEMHU BUAAMU TPAHCIIOPTa, B TOM
4uCJIe BO3AYIIHBIM B FEPMETU3UPOBAHHBIX OTCEKAX.
Bo Bpemst TpaHCIOPTHPOBaHMS M MOTPY30YHO-PA3TPy304YHBIX pabOT TpaHCIOPTHAS Tapa HE JOJDKHA
MOJIBEPraThCs Pe3KUM yapaM U MpsSMOMY BO3JICHCTBHIO aTMOC(HEPHBIX 0CAIKOB U MBUIH.

1.2.4 TepmomnpeoOpa3oBaTem.

1.2.4.1 Onucanmue.

TepmomnpeoOpazoBaTey COMPOTUBICHUS MPEJICTABIAIOT COO0I PE3UCTUBHBIEC JATYUKU C OMHUECKUM
COINPOTHUBIICHUEM, H3MEpSIOIINE TeMIlepaTypy TemmoHocurens. [IpuHuun paboTsl mpeoOpasoBareneit
OCHOBaH Ha MpeoOpa3oBaHMM CHUTHANA, (OPMUPYEMOTo TOJ BO3JCHCTBHEM H3MEPSIeMOM cpenbl ero
YyBCTBUTEIbHBIM JIEMEHTOM, B HOPMUPOBAHHbIHN 3JIEKTPUUECKUIN CUTHAIL.

TepmoripeoOpa3oBaren B 3aBUCUMOCTH OT TEMIIEPATypbl TEIUIOHOCUTENST MMEIOT OIpeAEICHHOE
OMHYECKOE COTPOTUBIICHUE, KOTOPOE IpeoOpa3yeTcs TEMIOBBIYUCIUTENEM B 3HAUEHUE TeMIIepaTyphl WK
Pa3HOCTH TEMIIEpATYp, U3MepsieMble B rpaaycax Llenbcus.

JlaTuuky U3MEpSAI0T TEMIEPATYPY TEIIIOHOCUTES.

[Tocne nmpoxox1eHus MOBEPKU Ha KOMIUIEKT TepMOIIpeoOpa3oBareel, KOToOpble OBEPSIOTCS B Mape
(171 yMEHBLIEHUS MOTPEUIHOCTH U3MEPEHMSI PA3HOCTH TEMIIEPATYP), BBIIAETCSI CBUAETENBCTBO O MMOBEPKE.

Koncepgarus repmonpeoOpazoBateneit mpoBoautcs B cootBeTcTBuu ¢ [OCT 9.014-78 mis rpymib
u3zenuit: - repmornpeodpazosarend - |11 - |; BapuanTsl 3amuts! - B3-10; BapuanTel BHyTpeHHEH YIaKOBKU:
- BY-6.

2 Ucnoab30BaHue 110 HA3HAYEHHIO.

2.1 DkcrmyaTallMOHHBIE OTPAHUYEHHS.

MOHTaX TEIUIOBBIYMCIUTENS TEIJIOCYETYHKA JIOJKEH IMPOU3BOAMUTCS B 3aKPBITHIX OTAIJIMBAEMBIX
MOMEIIEHUSAX ¢ TEMIIePaTypoil okpyxkaromiero Bo3ayxa ot + 5 °C no + 50 °C 1 OTHOCHTENHHOU BIAKHOCTH
1o 80 %.

OrpaHuyeHUs MO MOHTAXY CUETUYMKOB  BOJBI, PACXOJAOMEPOB-CUCTUMKOB B HMX TEXHHUECKOU
JOKYMEHTAIIH.

[Ipu skcrutyatanuu HEOOXOAMMO COONIOAATH CIEAYIOUINE OCHOBHBIE YCIIOBHS, O0OECIEUMBAIOIIHE
HOPMAJIbHYIO Pa0OTy TEIUIOCUETUHKA!

- KOJIMUYECTBO BOJBI 3a MECAL, pacxojyeMoe Ha OOBEKTHl, HE MOJDKHO TMPEBHIIIATh 3HAYECHUH,
YCTaHOBJIEHHBIX B PO cueTunkoB (pacxoqoMepoB-CUETUMKOB);

- OKCIUTyaTals CYeTYMKA Ha MAaKCUMAJILHOM pacxo/ie JIommycKaeTcst He 6osee | 4 B CyTKu;

- B IIPOIIECCE AKCIUTyaTallMK HE JIOIYCKAETCs MPEBbIIIEHNEe MAaKCUMAIILHOM TeMIIepaTypbl BOIbI

(150 °C).

2.2 IToAroTOBKA TETIOCYETYMKA K UCITOIB30BAHHUIO.
2.2.1 Mepsbl 6€3011aCHOCTH TTPU MOHTaXeE TEIJIOCUETUUKA.

besonacHocTh mpu MOHTaxe oOecreunBaercss TpeOOBaHHMSIMHU, YKa3aHHBIMH B PYKOBOJICTBE IO
HKCIUTyaTal[Mi Ha COOTBETCTBYIOIIHNE MTPUOOPHI.

2.2.2 O06beM U nocae0BaTeIbHOCTh BHEIIIHETO OCMOTpPA TEIIOCUETYHKA.
HpI/I BHCIIHCM OCMOTPE TCIIJIOCUCTUMNKA JOJIZKHO 6]:ITI> YCTAHOBJICHO:
- COOTBETCTBHE KOMIUIEKTHOCTH TEIIOCYETUHKA, YKa3aHHOM B HacTosiieMm PO;
- HAJINYHUEC U LCIIOCTHOCTD ,Z[CﬁCTByIOH.IHX HJ'IOM6;
- OTCYTCTBHE MEXaHHUYECKUX IMOBPEKICHUH, BIUSIOMMX HA PabOTOCMOCOOHOCTh COCTaBHBIX YaCTEH
TCIJIOCUCTUMKA U JJICKTPUICCKUX JIMHHUHU CBSI3HU MCKIY HUMHU.
2.2.3 MoHTax TEIUIOCYETUHKA.

MoHTaX CYETUMKOB BOABI, PpacxoAOMCpPOB-CUCTYMKOB, BXOIAAINIMX B COCTaB TCIJIOCUYCTYMUKA,
OCYIIECTBISICTCS B COOTBETCTBUU C PYKOBOJICTBOM IO SKCIUTyaTallMM Ha MCIIOJIB3YEMbI THUTI Tproopa.
2.2.3.1 MonTax TepmorpeodpazoBareneid CONpOTUBICHUS.

MoHnTaxx  TepMmompeoOpa3oBaTeNieil  CONMPOTUBICHHS]  OCYIIECTBISETCS B COOTBETCTBHH  C
HKCIUTYaTaIl[MOHHOM JOKyMEHTAIMel Ha TepMOIpeoOpazoBaTeu.

10
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MoHTax TepMmorpeoOpa3oBareneil  CONPOTHUBICHHUS OCYLISCTBISETCS B  3allUTHONH  THIIb3E.

PexomenyemMblii 1Moa0Op THUIB3 UL TEpPMONpeoOpazoBaTeNeil COMPOTHBICHHS B 3aBUCUMOCTH OT
IMaMeTpa TpyOonpoBoa yka3aH B TabIuIle 7.

Tabnuua 7.
YcaoBHblii muamerp TpyGonposona | AY | MM 15-25 32 -80 100 -150 | 200,250
JdanHa ruab3 L MM 34 84 134 174
1 [ ié 2 ruib3a

G‘I/2
38
@

G e S
15
TepMonpeoOpa3oBaTeNN MPSMOTO 3 marpybok _
nmoaxIodeHus, L=27,5mMm, 75MM. Q «f <o
o) o =
43 ]

TepMorpeoOpa3oBaTeNu sl MOHTaXa
B THiIb3ax, L=45mmM.

Puc. 2. Tepmonpeobpazosamenu conpomuenenus.

TepmornipeoOpazoBareny CONPOTUBICHUS CIIEyeT MOHTHPOBATh CUMMETPHYHO K OCH TpyOOmpoBozaa
(cM. puc. 3) HIEHTHYHBIM CIIOCOOOM Kak Ha MOJAIOIIEM, TaK U Ha 00paTHOM TpyOOIpoBoie (Hampumep, B
o1BOIe TpyOHb!). TakuMm 00pazom, UCKITIOUAETCSI BHECEHHE JOMOJHUTEIBHBIX MOTPEIIHOCTEH.

['mnb3bl TEpMOTIpEOOpa3oBaTeseli COMPOTUBIICHUS TOJDKHBI MOHTHPOBAThCS B MATPYOKax (CM. puc. 2),
IPUBAPUBAEMbIX K TPYOOIPOBOIY, W JOJDKHBI OBITH PAcCIONIOKEHBI Ha TPyOONpoBOJE Tak, 4ToOBl BOJA
OMBIBAJIA UX I10 BCEH JIIUHE.

AKTUBHas 4acTh TepMOIlpeoOpa3oBaTenell CONMPOTHUBIICHUS JOJDKHA OBITh PpACIOJIOKEHa IO OCH
TpybonpoBosna. Cremyer oOecmeyuTh JJOCTaTOYHO MecTa Ui 3aMEHbl TepMoIpeoOpasoBareneit
COTIPOTHUBIICHUH UM UX TUIIB3.

TepmornpeoOpa3oBaren  COMPOTUBICHUS  HENOCPEACTBEHHO B  IPUCOCAMHUTENSAX  JOJDKHBI
MOHTHPOBATHCS MEX/Ty OTCEKAIOUTUMH KpaHAMHU.

Yacte oTpe3ka TpyOONmpoBOJa B MeCTE€ MOHTaXa CIEAyeT HW30JMPOBaTh, YTOOBI HCKIIOYUTH
JOTIOJTHUTEIIbHBIE TIOIPEIIHOCTH U3MepeHus. M3omauus nopkHa ObITh Tak chOopMUpOBaHa, YTOOBI ObLI
o0ecrieueH JEMOHTaX TepMOIIpeoOpa3oBaTelneil CONpOTUBICHUS (CM. puc. 3).

11
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max 70 J

RN

6) B)

Puc. 3. Monmaoic mepmonpeoodpazosamereii cCOnpOmMuei1eHusI.

(a) cmocoOBI MOHTaXXka TEpMOIIpeoOpa3oBaTesel COpOTHUBICHUS,

(0) coenunuTENBHBIE MATPYOKH MTpeoOpa3zoBaTesell CONPOTHUBICHUS ISl YCTAHOBKH MEPIEHIUKYISIPHO
K OCH TpyOOIpOBOIa;

(B) mox yriom 45° x ocu TpyOOIIpoBoOa.
2.2.3.2 MonTtax TterioBbrauciauTens tuna BTO-1 K .

TennoBbruncINTENb MpEAHA3HAYEH I HACTEHHON ycTaHOBKU. OH JJOJDKEH pacronaratbes B
yI0OHOM JUTSL CHATHS MOKa3aHWi Mecte. Ero MOYXHO pa3MeCTUTh B 3allIUTHOM IIUTKE (SIIUKE),
3aKpBIBAEMOM OT JOCTYIA MOCTOPOHHUX JIUIL.

[IpoymmHbl, 3aKkperuieHHble Ha 3aHed  CTOpPOHE KOpIyca, TIO3BOJISIIOT — yCTaHABIUBAThH
TEIUIOBBIYUCIUTENb HA TUIOCKHE MMOBEPXHOCTHU (CTEHBI, LITUTHI).
2.2.3.3 MOHTaX DJIEKTPUUECKOU CXEMBI.

MOHTaX 3JEKTPONPOBOIOB JOJKEH BBITIOJIHATHCS TIIATENBHO, KBATU(HUIIMPOBAHHBIM IEPCOHATIOM.
O6a TepmorpeoOpa3oBartessi CONMPOTUBICHUS, @ TAKXKE CUETUUK BOJBI C JATYNKOM MMITYJIHCOB CHAOKEHBI
IBYKHJIBHBIMUA COCIMHUTEIBHBIMUA TpoBogamu JummHOM 2 M. [IpoBoma TtepmomnpeoOpasoBareneit
COIIPOTHUBIICHUS HE MOT'YT OBITH YKOPOYCHBI.

HasnaueHune KOHTaKTOB KJieMMHUKa TerutoBbanciutens BTO-1 K npuBeaeno B Tabmuiie 8.
Tabnuua 8.
Homep kKoHTakTa OnncaHue KOHTAKTa
1

TepmornpeoOpazoBarenb cONPOTUBICHUS (T10AAIOIIHIA TPYOOTIPOBO.T)

2
i TepmornpeobpazoBarenb cONPOTUBICHUS (0OpaTHBIN TPyOOTIPOBO.T)

12



P3 4218-016-18151455-2002

5 Hanpsoxenne nuranus RS485 (VSS)

6 Wurepdeiic RS485 (B)

7 Wurepdeiic RS485 (A)

8 Wutepdeiic RS485 (GND)

190 CueTunk BOJIbI Ha cUCTeME OToTUIeHUs - V1

E Cuetuuk Bonbl Ha cucteme XBC wu otoruenus - V2

5’1 Cuetuuk Bonel Ha cucteme ' BC (momaua) - V3

15 NMiynbcHBIN BXOA OT cueTdnka 3ekTposHepruu - E (st K1, K2)
16 Cuerunk Bojbl Ha cucteme ['BC (oOpartka) - V4 (ms K3)

i; TepmonpeoOpazoBatens conpotusienust [ BC

JlnuHa TMpOBOJOB TepMONpeoOpazoBaTeNeil COMPOTUBICHUS MOXET ObITh yBenmueHa 1o 10 M mpu

YCIOBHM, YTO OyOyT HCIOJB30BAaHbl YIIUHSIONIME TMPOBOJA s Mapbl TepMolpeoOpasoBareneil ¢
UJCHTUYHBIMU XapaKTEPUCTUKAMU U OJJUHAKOBOU JJIMHBI.

[TpoBOJ TepKOHOBOTO JaTYMKA UMITYJIBCOB TAKXKE MOXKET YTHHATHCS (TIPOBOJ ABYXHIbHBIH 2%0,75).
ITpoBosa TepmorpeoOpazoBarenell CONPOTUBICHHUS U JIaTYMKA UMITYJIbCOB HE JOJDKHBI HAXOJIUTHCS B

HEMOCPEJCTBEHHOW OJMM30CTH OT DJHEpPreTHYecKoro kabens. PaccTossHMe OoT HUX [0 MPOBOJOB C
HanpsokeHueM 220 B u Gonee momkHO coctaBisith He MeHee 0,3 M. C 1enbi0 UCKITIOYCHHS BIUSHUS
BHEIITHUX AJICKTPOMArHUTHBIX TOJIeH (ABUTaTenu, Tpanc(hopMaTopsl, CHIIOBEIE Kaben) CIeayeT COXPaHAITh
paccTosiHUE OT ATUX YCTPOMCTB MOIIHOCTHIO Ootbiie, ueM 200 BT He MeHee 2-X MeTpoB.

CxeMbl M3MEpeHHs TEIIOBOM 3Hepruu TeroBsruncanteneM BT -1K npencrasnens! B Tadbmuiie 9.

Tabnuya 9.
. JlomosiHUTEIBHBIE
Cxema u3MepeHHs TeIJIOBOH JHEPIHH Onucanmne cxeMbl
JAaTYNKH
1. 3akpeiTas cucrema, pacxogoMmep Ha | CUETUYHMKH BOJIBI
MOAA0IIEM TPYOOTIPOBOIC Vn-V; Vs, V3, 13

YoLA
/

dopmyiia pacyera TeIIOBOM YHEPTUHU:

Q= Mnoux(hnou - h06p);

TepmonpeoOpazoBaTenu
th—11
to—1

13
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CxeMa u3MepeHHUs! TeNJIOBOI YJHEePrun Onucanue cxembl JlonoanuTenbHLIe
AATYMKH
2. 3akpelTas cucreMa, pacxoaomep Ha | [lnsa 1-if cucremsr:
oOpaTHOM TpyOOTIPOBOIC CyeTunKu BOJBI Vs, V3, 13
Vo-Vi
E/__: h TepmornpeobpazoBarenu
tn—11
to—-t2
v/
(Ve '
dopmyia pacyera TEIIOBOM dHEPTUU:
Q=Mogp*(h1 — hogp);
3. OTKpbITas cuctema Jlnst 1-i cucteMsr:
J W pasBopa CYeTYHKHU BOJIBI V3, 13
@ | Va-vy
Vo -V,
TepmormnpeobpazoBarenu
i | to-12
tﬁ
dopmyiia pacyera TEIUIOBOM dHEPTUU:
Q=MnoaX(Nnog — hy) — IV|06p><(ho6p— hy);
4. TynukoBasi OTKpBITas CUCTEMA Jnis 1-i cuctemsl:
CyeTuMKH BOJIBI Vs, V3, 13
4.®i, W pasBopa Vn-Vi
TepmornpeobpazoBarenu
tﬁ o
to — mepemMbIuka
dopmyiia pacyera TEIIOBOM dHEPTUU:
Q=Mrnoz*(Nnos — hy)

2.2.4 TlpaBuna 1 NOPSAOK MPOBEPKHU TEMIOCYETUMKA NIEPE]] SKCITyaTalluEN
(ompoOoBaHmue).

[lepen HayaIOM SKCIUTyaTallMl HEOOXOAUMO 3aPOTrPaMMHUPOBATh TETIOBBIYUCIUTENb OO €

nomorstio [1K, 1160 BpyuHy0, HETIOCPEICTBEHHO Ha 00BEKTE, T/Ie OH OYAET UCIIOJIh30BAThCS.

3areMm HY>KHO HPOBCPUTH HNPABUIBHOCTb MOHTaXXa B COOTBCTCTBUH C PD Ha cocraBHBIE YacTH

TEIJIOCUETYHKA.
ONpOOOBAHUHU TEIUIOCUETUMKA TMPOBEPSIOT (DYHKIIMOHWPOBAHHE 3aJCWiCTBOBAHHBIX KAaHAJIOB
U3MEPEHUs Pacxo/ia, TEMIIEPaTyphI.

[Ipu

Bo Bpemst BBelleHUS B JEMCTBUE CUETUMKOB (PacxoJOMEPOB-CUETUYMKOB) BOJABI YAaJI€HUE BO3JyXa U

3alMOJIHCHUC CUCTCMbI CJICAYCT BBIIMMOJIHATH MOCTCIICHHO, HC AOIYCKass T’MAPAaBINYCCKUX yIapOB, KOTOPLIC
MOTYT BbI3BAaThb MMOBPCKICHUC CHCTUYUKOB BOAbI.

Tennocyerynk HaumHaeT pabOTy ¢ MOMEHTAa OKOHYAHHUS BCEX MOHTaXHBIX OIepaluii W Hayaia
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U3MepsieMble TapaMeTpbl HAXOAATCS B TpefeNiaX Iuana3oHoB, YKa3aHHBIX B PD Ha TemiocyeTyuwk, B
YCIOBUSAX y3Jla ydeTa TeIUIOBOW JHepruu. B cucreMy MOAal0T TEIJIOHOCUTENh M KOHTPOJUPYIOT IO
MOKa3aHUSIM TEIUIOBBIYMCIIUTENS 3HAYCHHUS TEIUIOBOM SHEPruM, o0beMa, pacxoia, TeMIlepaTypbl H
Pa3HOCTH TEMITEPaTyp.

TemocuyeTynK CYUTAIOT PAOOTOCHOCOOHBIM, €CIIM BBIMOJHSIOTCS — YCIOBHUS PabOTOCIMOCOOHOCTH
KOKJOW €ro COCTaBHOW YacTH, MOKa3aHHS KOHTPOJIUPYEMBIX IMapaMEeTPOB pacxoja, TeMIepaTypbl U
Pa3HOCTH TeMIlepaTyp YCTOMUYUBEHI M HAXOMATCS B Mpe/eiax JUama3oHOB MOKa3aHW, yka3aHHBIX B PO, a
MOKa3aHUsI 3HAUEHUH TEIIOBOW YHEPrUH U 00beMa YBEIMUUBAIOTCS B HAPACTAIOIIEM MOPSJIKE.

2.3 DKcryaTaluus TEITOCYETUHKA.

2.3.1 O0mue naHHLBIE.

Wuaukanus ocyecTBiaseTcs B BUae NU(p U CUMBOJIOB HETIOCPEACTBEHHO Ha MU(POBBIX 3HAKOMECTaxX
TETUTOBBIYUCIUTENIS, U C MOMOIIIBIO CIIEIl. CAMBOJIOB B Buze «V» mon mudpamu. O003HAUEHUS CIICI.
CHMBOJIOB OYIyT U300paKCHBI Ha 3TUKETKE TEIIOBbIuncuTelst. CieBa Hampago:

- TKar; °C; M%; KWh - kunosarr-uacer; 1; 2; 3; Error.

Htoro — 8 cuMBOIIOB.

Haxatue npaBoii KHOTIKHM TpUOOpa BBI3BIBAET CleaAyronyro nuaukanuio Ha JXXK-nucmee (cMm. Tabdi.
10).

Tabnuya 10.
N ™
_ = _ = H306paskenne B HH(POBLIX
E 2 E o Mapaverp Cneu- 3HAKOMeCTaxX
22 2 m CHMBOJI (_) — He3Hauamme
= E[ 3HAKOMeCTa
=
1 1 Tennosas sHEprus (HapacTaromuM Geal 888888.88
HUTOTOM)
2. 2. Temmneparypa B nopatomieM TpyoonpoBo/e °C IT _ 888.88
3. 3. Temnepatypa B 00paTHOM TpyOOTIpOBOJIE °C O  888.88*
4. 4. Pa3zHocTh Temmeparyp °C P 888.88*
5. 5. Temmneparypa ropsuei Bojpl °C I"  888.88
6. 6. O0BeM mepBoro pacxogoMepa M, 1 888888.88
7. 7. OOBeM BTOPOTO pacxoJoMepa M, 2 888888.88
8. O0OBeM TpeTbero pacxogomepa M, 3 888888.88
0. Onexrpuueckas sueprus 1 (tapud 1) KW,1 | 888888.88
10. Onexkrpuueckas sueprus 2 (tapud 2) KW,2 | 888888.88**
8. PazHuiia 00beMOB 10 TpeTbeMy U M, 3 888888.88
YETBEPTOMY CUCTUHKY BOJIbI
11. 9. Konx ommbku Error Err 888

* - oTCcyTCTBYET JUIsl TynuKoBO# cucremsl ['BC;
** - eclM YCTaHOBJICH ABYXTAapU(HBIA PEKUM HHIUKAIIMH SJIEKTPOIHEPTUH.

Hasxatue neBoii kHOMKH Tprbopa BbI3bIBACT clieaytomnyro uHaukamnuio Ha XXK-nucriee (cm. tadm. 11).
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Tabnuya 11.
A A N3o00paxenue B
= N =
= ; - | = E ¥ Mapaverp Cnenr- M pPoOBBIX 3HAKOMECTAX
2 E 2 = CHMBOJI (_) — He3Hauamme
= i 3HAKOMECTA
1. O0beM 1o TpeTheMy pacxoaomepy (¢ M, 1,2,3 | 8888888.8*
y4eTOM MPEKPaLICHUs pacyera MpH
NOHW)KEHHH TEMIIEpaTyphl Topsiueii BOIbI)
2, 1. | ara 1 JULMM.IT
3. 2 Bpewms 2 YU.MM.CC
4, 3 3aB0JICKOI HOMEP 3__ 88888**
5. 4 Pacxon o mepBomy pacxogomepy, m/uac |4 __ 88.88
UCIIOJIb3YEMOMY JJISl pacyera TEIIOBOM
SHEPTUH, BBIYUCISACTCS KKIYI0 MUHYTY.
[Toka3bIBaeTcs ISl 3aKPBITHIX U OOBIYHBIX
OTKPBITBIX (HE TyNUKOBbIX) cucteMm. [lo
BUJIaM CHCTEM — CM. OMIIHU
POrpaMMHPOBAHMSIL.
6. 5 Pacxon mo Bropomy pacxomomepy M/gac |4 88.88
(oOpaTHsbIil TPYOOTIPOBON),
UCIIOJIb3YEMOMY JIJIsl pacyera Teruia.
[Toxa3pIBaeTCs TOJIBKO AJIS1 OOBIYHOM
OTKPBITOM CHCTEMBI.
7. 6. Bec nmmynbca nepBoro c4eT4rka BOJbI mumn |5 8888
8. 7. Bec ummynbsca BTOpOro cueT4yuKa BOJIbI numn |5 8888
9 8. Bec nmmynbca TpeTbero c4eT4rnKa BOJbI mumn |5 8888
9. Bec nmmynbca yetBepToro cuetunka Bogael | m/umn |5 8888
10. Bec nmmynbca 31eKTpocyeTynKa kWh SE 8888
11. 10. Bpewmst paGoTsI y31a yuera q 6 _ 888888
12. 11. Bpemst pa®oThI y311a yueTa npu HaIuIuu q 6 _ 888888
OLIMOKM, KOT/[a HE BBIYHCIISIETCS TEIIOBAs
9Heprus (CM. KOJbl ONHUOOK)
13. Bpewmst Havana neiictBus nepsoro tapuda 7___88.88
Ha JIEKTPOIHEPTHIO
14. Bpewmst Hauana neiictBust BTOporo Tapuda 7___88.88
Ha JIEKTPOIHEPTHIO
15. 12. KowmrmnekcHsriii mapamerp: 7 u 8 8 8 _88
3HAKOMECTO (CJIeBa-HampaBo) —
TEeMIIepaTypa XOJIOTHOM BOJBI JUIsl pacyera
TETJIOBOM SHEPTUH B OTKPBITHIX CHCTEMaX,
5 3HakoMecTO — IH(poBOe 0603HAUCHUE
THUIA CUCTEMBI (CM. OTIIHU
IIPOrpaMMHUPOBaHMSI)
16. Temmneparypa npekparieHus pacyera °C 9 ____ 88
ropstyeil BOJIbI

* - ecnu TaHHAsg QYHKLUS UCTIOIB3YETCS;
** - 3aBOJICKOM HOMEP YCTaHaBJIMBAETCS TOJIBKO HA 3aBOJIE-U3TOTOBUTEIIE.

2.3.1.1. ApxuBarusi JaHHBIX.
Hcnounp3yeTcs apxuBanys JaHHBIX 10 yacaMm - 3a 1024 ygaca, 1 o cyTkam — 3a 128 cyroxk.
ApXUBHUpYEMbIE ITapaMeTphl MpeACTaBIeHbI B Tabnuie 12,
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Tabnuya 12.
EQnlER
ERg ERZ IMapametp Mpumeyanue
ZE=ZET
= =
1. 1. TemoBas sneprus, ['Kan 3HaueHue, NOJIYy4EHHOE 32
COOTBETCTBYIOIINHI NEPUOT
2 2 Temneparypa B nogatouiem tpydonposoje, °C| CpeaHeB3BelIeHHOE 3HaUE€HHUE 3a IEPUOJT
3 3 Temnepatypa B oOpatHom TpybomnpoBoje, °C | CpenHeB3BelIeHHOE 3HAU€HUE 33 TIEPUOJT
4. 4. OGBEM 110 TIEPBOMY PACXOIOMEpY, M 3HaueHue, NOJIYYEHHOE 32
COOTBETCTBYIOIINHI NIEPUO T
S. S. OGBEM 110 BTOPOMY PACXOAOMEpY, M° 3HaueHue, NOJIYyYEHHOE 32
COOTBETCTBYIOIINHI NIEPUO T
6. 6. OGBEM 110 TPETHEMY PACXOIOMEDY, M° 3HaueHue, NOJIYyYEHHOE 32
COOTBETCTBYIOIIUHI NIEPUOT
7. OOBeM 1o YeTBEPTOMY PacXoI0Mepy 3HaueHue, NOJIYyYEHHOE 32
COOTBETCTBYIOIIUHI NIEPUOT
7. OOBeM 1o TpeTbeMy PacXoJOMepy C YUETOM
MpEeKpalleHus pacueTa Mpu CHUKCHUU
TEMIIEPATYPHI TOPSTYCH BOIBI, M°
8. 8. Temnepatypa ropsiueii Boapl, °C CpenHee 3HaYeHME 3a IEPUOJT
9. DnektposHeprus no nepsomy rapudy, KWh
10. DnekTpo3Heprus 1o Bropomy tapudy, KWh
11. 0. Kon ommbku 3a naHHBINA TEpHOT
12. 10. Bpewmst aeiictBust ommOKu 3a NaHHBIA iepuoA. | J[ist yacoBoro apxuBa — B MUHYTaX, JJIs
J1s1 oliu0oK, MPH KOTOPBIX apXxuBa MO MecsIaM — B Yyacax WM JHIX
NpeKpanaeTcs: BbIYMCIeHHE TenI10Boii
IHEPrHM.

2.3.1.2. [Iponienypa ycTaHOBKH MapaMeTPOB.

1 111 1817 |16 | 15|14 13 |12 [ 1110 |9]8]7]6]|5]4]3][2]1
- + - + - 4|0 -
0 0|0 Tre E Vs Vs v, |6|AB || Tow | Tuon
J
1 3|2 RS 485

Puc. 4. Cxema pacnojtoxncenun nepemoblieéK U KitemMmHo2o COeOuHeHUsl.

Kontaktsl 5, 6, 7, 8 B Mogudukanuu BTD-1 K2, K3 ucnonb3yroTcst TobKo B cucTeMax
IMCTAaHIIMOHHOTO cOopa nH(popMaIuH.

TemnoBpluKMCANTENL NPOrpaMMHUPYETCS KaK €O CBOEH KIAaBHAaTypbl, TaK M C KOMIIBIOTEpA.
YcranaBiIMBalOTCS BCE MapaMeTphl, 3a UCKIIOYEHUEM 3aBOICKOI0 HOMepa, KOTOPbIl MOKET ObITh 3aHECEH
TOJIBKO OJIMH pa3, IpU IMPOU3BOJICTBE.

Jlnst BX0a B IPOIIEypY YCTAHOBKH MApaMETPOB € MOMOIIBI0 KOMIIbIOTEPa HEOOXOIMMO YCTaHOBUTD
nepembruky J3 (puc.4) B mosoxxenue 1. Ilocime ycraHOBKM mapameTpoB (CMEHbBI KOH(UTYpaIUH)
MEPEMBIYKY HYKHO YCTAaHOBHUTH 00OpaTHO B mojioxeHue 0.

Jlnst BX0a B IIPOIIelypy YCTAaHOBKH IMapaMeTpoOB BPYUYHYI0 HE0OX0AMMO Ha BpeMs HE MeHee 3 CeKyH
ycTaHOBUThH mepeMbiuky J1 (puc.4) B monoxenue 1. [lotom mepemMbIuKy HY>KHO YCTaHOBHTH OOpaTHO B
noJioxkenue 0.
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JUis U3MEHEHUs BEJIMYMHBl YCTaHABJIMBAEMOIO IapaMETpa HYKHO HaXUMaTh KHOMNKY «P» (s
napaMeTpoB ¢ OOJBIIMM KOJHMYECTBOM BApHUAHTOB MOXKHO €€ yJEepXKHBaTh — Mapamerp OyAeT MEHSTbCS
IIpUMEPHO 3 pasa B ceKyHAy). st moaTBepkaeHus U epexoia K CIeyIOIEMY MapaMeTpy HY)KHO HaXaTb
KHOIIKY « A ».

Ecnu Hudero He Haxkumartb Oosiee 20 CeKyHJ, MPOU30MAET aBTOMATUYECKUN BBIXOJA M3 MPOLEAYPHI
YCTaHOBKM 0e3 COXpaHeHWsl M3MeHeHHWi. /[ coXpaHEHMs] U3MEHEHUIl HYXHO MOJITBEPIUTH KHOIKOMN
« A» yCTAaHOBKY BCEX IapaMETPOB, NOCIE MOATBEPKIACHUS MOCIEIHErO MapamMeTpa TEIIOBBIUYUCINUTEND
[IEPEXOUT B HOPMAJIBHBIN PEXKUM UHAUKALUH.

YcranaBiuBaeMble IMapaMeTpbl M BO3MOXKHbIE BapHaHTbl uX oToOpaxeHus Ha JKK-unamkartope
npubopos BTDO-K1, K2 npencrasnens! B Tabnuue 13.

Tabauya 13.

IMapameTpsbi Bo3MoskHbIe 3HAYEHNS M WHIUKALHS HA Tpudope
1. ata 88.88.88 (umcno/mecsiy/ron)
2. Bpems 88.88  (u/mun)

3. Bec ummynbcoB 1;10;100;1000
CUETYHKOB BOJIBI U 1;10;100;1000

200 - 2000 umn/kBty ¢ marom 50 *
1:10;100;1000 **

1
2
C1
C2
SJIEKTPHYECTBA C3 1;10;100;1000
C 4
C 4
2

4. Hanmuue nByx Tapudos TAR 1 (mpu Hanuuuu AByX Tapudos) *
HAa JIEKTPOIHEPTUIO 2 TAR 0 (mpu oTcyrcTBUHM BTOpOro Tapuda) *

5. BpeMms Havasia 1elcTBUS t1

88.88 (3nHauenue - u/mMuH) *
nepBoro tapuda

Bpems Hatana 1eHcTaius t2 88.88 (3naueHue - 4/mun) *
BTOpOTO Tapuda
6. Tum cucTembl TYPE or 1104

1-3akpbITas, pacxogoMep Ha MOAAI0LIEM TPYOOIIPOBO/IE;
2-3aKpbITasi, pacxoJoMep Ha 00paTHOM TPYyOOIIPOBOJIE;

3-0TKpHbITast OObIYHAS (7151 pacueTa UCHOJB3YIOTCS  JJAHHBIE C IBYX
pacxoJJ0OMepoOB U TeMIepaTypa XO0JIOIHOM BOIbI);

4-TynuKoBasi OTKpbITast (TepMOMETp 0OpaTHOro TpyOOIpoBOIa HE
UCTIOJBb3YyeTCs, OTKIIIOYCHA MHANKALUS TeMIIEpaTypbl B 00paTHOM
TpyOOIIpOBOIL).

7. Temneparypa X0JIOJHOM

BoJtb1 (s cxem 3 11 4) tc 88 (3nauenue temneparypsl 1-20 °C ¢ maromM oauH rpamyc)

8. Heo6xoaqumocts
OTpaHHYCHUS pacyera
o0beMa ropsiyeii BOJIbI B ore 0 wmm 1%
3aBUCHMOCTH OT
TEMIIePATYPHI

9. Temneparypa ropsiueit
BOJIBI (ecnu HeoOxoumocTs | th 88 (3nauenue temneparypsl 30-60 °C ¢ marom oauH rpamgyc) *
orpaHuyeHusi - 1)

* - tonpko i BTD-1K1, K2;
** - tonpko i1t BTO-1K3.

Brumanue! Ilpu ucnonvzoeanuu npudopa 6 OMKpbIM O Cucmeme meniocHadicenus, eeca
UMRYIABCOE CHEMUUKOE 600bl, DACHOJOHCCHHBIX HA NPAMOM U 00DAMHOM MPYOONRPOBOOAX, 00HCHDL
ovimsb oounaxkogot!

18



P3 4218-016-18151455-2002
2.3.1.3 PexuM noBepKH.

Ilepembruka J4 B nonoxenuu 1 (puc.4). B aToM pexxnMe 0oCyIIeCTBISETCS NHANKALUSA BCEX OCHOBHBIX
[IapaMeTPOB, BBI3BIBAEMBIX IPaBOMl KHONKON TemuoBeluuciutens. Ho mpu 3Ttom Bce mnapameTpbl
PacCYUTHIBAIOTCS U UHIAULMPYIOTCS B OTJACIBHOM PErucTpe (OH aBTOMaTHYeCKH OOHYISIETCSl IPH BBOJE B
pexxuM moBepku). Kpome sToro, TemioBas 3HEprusi MHAMIUPYETCS ¢ O0NbIIMM paspemieHueM. Pacuer
[IapaMeTpPOB MPOU3BOAUTCS B TOW CUCTEME, HA KOTOPYIO 3alIpOTPaMMHUPOBAH TEIJIOBBIUYUCIIUTEND.
2.3.1.4. Tlepenavya maHHBIX HA IEPCOHAILHBIN KOMIBIOTED.

Bce ycraHoBKM, TeKyllue NaHHbIE, a TaKXKe NAaHHBIC APXUBOB TEIUIOBBIYMCIUTENS MOTYT OBITH
nepeaanbl Ha MEePCOHANBHBIM KOMITBIOTEP MM APYrHe YCTPOMCTBA MO MOCJeN0oBaTeIbHOMY MHTEp(eiicy
JIBYMSI CIIOCO0aMU:

1. Yepe3 paseem Ha OokoBoii crtenke (RS232) temnoBbrumciurens (cm. puc. 5) - ToNbKO B
moaudukarusx BTD-1 K1. B atom crnyyae TemIOBBIYUCIATEND MOAKIIOUAETCS K KOMITBIOTEPY C ITOMOIIBIO
CIeUAIBHOTO onTOpa3BsizaHHOro Kabenst KBTD-1, koTopblil mocTaBisiercs Mo OTAETFHOMY 3aKasy.

B ciydae orcyrcTBusi y KOMIbioTepa (HOyTOyka) uHTepdeiica RS232 (COM-nopr), pekoMeHtyeTcst
ucnoib3oBarb kousepTop USB-COM.

2. Uepes BoimeneHnyro juHuio (uHTepdeiic RS485) - tompko B mMommbpukanmsx BTD-1K2-M npu
MCTOJIb30BAHNH TETUIOBBIYHCIUTENEH B CETH AUCTAHIMOHHOTO cOopa mHpopmauuu. Ilpu 3Tom Gonbiioe
KOJIMYECTBO TEIUIOBBIYMCIUTENCH MOXKET OBITh C MOMOIIBIO OJHOTO 4-IPOBOJAHOTO Kabessi 0ObEANHEHO B
oOryro ceth. Kabenb MOIKITI0UaeTCs K TETUIOBBIYUCITUTEIIO Yepe3 KICMMHBIH COCTUHHUTEND (CM. puc. 4).

Ilepen MoHTak0M NpPHOOPOB B CHCTEMY IMCTAHIMOHHOrO cOopa MH(popManuM HACTOATEJbHO
PEeKOMeHAYyeTCsl MOJYYUTH JONOJHUTENbHYI0 MHPOPMAIMI0 B Ciayk0e TeXHHMYECKOH INOAAePKKH
3A0 «TemnoBoxomep».

JlaHHBIE C TETUIOBBIYUCIMUTENIS MOTYT OBITh CYHMTAHBI C TMOMOINBIO mporpammbl  [10-BTD,
nocrtasisieMoil B koMiuiekre ¢ kabesnem KBTD unu o otaenbHOMY 3aKa3y, a Takke JOCTYITHOM Ha caiiTax
www.teplomer.net u www.teplovodomer.ru.

3 Texnunueckoe oﬁcnymnBaHne TEIJIOCUECTYHNKA.

3.1 OO01e noJ0KEeHU.

Bo Bpems sKcIuTyaTaliuu TEIUIOCUETYHMK HE HYXKIAEeTCS B OCOOOM yXojAe M peryiaupoBke. [lpu
HpaBI/IJ'H:HOM MOHTAXEC H BKCHHyaTaHI/II/I MOXECT paGOTaTB B TCUCHHC MHOI'MX JICT 663 ITIOJIOMOK.
OGCHY)KI/IBEIHI/IC OCHOBAHO Ha CHATHUHU HOKaSaHHﬁ, HpOBepKe HpaBI/IJ'H:HOCTI/I COCOUHCHHUA U COCTOSHHUA
BJICKTpH‘ICCKI/IX HpOBO,Z[OB.

3.2 TexHuyeckoe 00CIy>KUBaHUE COCTABHBIX YaCTEH TEITIOCUETUHKA.

3.2.1 Konpl omn6oxk.

Bo Bpems skcmmyaTanuu TermoBsraucanteas BTD-1 cam yka3piBaeT Ha HHIMKATOPE € TIOMOIIBIO KOJia
HEHCIIPaBHOCTEH, B KAKOM U3 Y3JIOB TEIJIOCYETYMKA MIIM €ro MOAKIIOYCHHUSX MMOSBIIIACH HEUCTIPABHOCTb.

[Ipy HanMuyUM SKCITyaTallMOHHBIX HApYIIEHUH Ha HMHIUKATOpPE MOCTOSHHO WHIUIUPYETCS CIel.
cUMBOJ «Errory, cam Koz ommOKH MOKHO MPOCMOTPETh, HAKMMAs IPABYIO KHOIIKY TEIUIOBBIUYUCIUTENS /10
MOSIBJICHUS] COOTBETCTBYIOIIEro napamerpa (cM. Tabi. 10). [lepeueHb BO3MOKHBIX HEUCIPABHOCTEH yKa3aH
B Tabmnuue 14.

[Tpu HaMMYUU OJTHOBPEMEHHO HECKOJBKUX OIIMOOK, COOTBETCTBYIOUINE KOJIBI OIIMOOK CYMMHUPYIOTCS
U1l OTOOpaXKeHUs Ha HMHIUKATOPeE.
3.2.2 Texuudeckoe 00CIIyKUBaHUE IEPBUYHBIX TPeoOpa3oBaTeiei.

Texuuueckoe oOCITy)KMBaHUE MEPBUYHBIX IpeoOpa3zoBaTeNeil MPOU3BOJAUTCS B COOTBETCTBUU C
PYKOBOJICTBOM I10 SKCIUTyaTallil COOTBETCTBYIOIIETO THIIA CYETYUKOB.
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DJIEMEHT ITUTAHUA
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RS232
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] 1 ] 1

Puc. 5. Buo mennosviuuciumensn ¢ OmKuHymoi 6epxuenl KpbluiKoil.

Taobnuya 14.
O0o3nauenne
Onucanue ommuoOKn

OIMOKH

Err 001 OtcyrcTBHE pacxoa 0 CYETUUKY BOJIbI, HCIIOJIB3YEMOMY ISl pacdyeTa TEIJI0BOM
SHEpruu cBbiie 48 yacos npu pasHuie Temrneparyp oospiie 20 °C (TonbKO A
3aKPBITBIX CUCTEM).

Err 002 Temmneparypa nepBoro wim BTOpOro Tepmorpeodpasoparenst MeHsiue 0 win
6ompire 150 °C (mpekparaercst pacdeT TEIIOBOM YHEPTHUH).

Err 004 OO6patHoe MoAKITI0YeHNE TepMoIIpeoOpa3oBareneil COnpoTUBIICHUS (TIpeKpalaeTcs
pacyeT TeImIOBON SHEPTUN).

Err 008 Omunbka cucTeMbl H3MEPEHHs TEMIEepPaTyp.

Err 016 CyeTynK yacoB HapaOOTKU NpeBbIcKI 4,5 rona.

Err 032 Heob6xomuMocTh 3aMeHbI 6aTapen MUTaHMUS.

Err 064 Omnbxka namsitu EEPROM.

Err 128 DHeprus B OTKPBITON CUCTEME OTPULIATENBHA.

B cnyyae HEBO3MOXHOCTH YCTPAaHUTh BO3HHKIIYIO HEMOJAJIKy, HEOOXOIUMO OOpaTUThCA Ha 3aBOJ-

HU3TrOTOBUTCIIb.

Bce onepanuu 10J2K€H BbINOJHATH TOJIbKO KBa.HH(l)HHHDOBaHHLIﬁ IEepCcoHaJl.
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3.3 IloBepka TEIIOCUYETUHKA.

IIpu BbITyCKE U3 MPOU3BOJICTBA BCE TEINIOCYETUMUKH TI0ABEPratOTCs IEPBUYHOM IIOBEPKE.

Ileprnoandeckoil MOBEPKE MOABEPrarOTCs TEIIIOCUETYMKY, HAXOAAIIUECS B DKCIUTyaTal[UH.

CocTtaBHBlE 4YacTH TEIUIOCUETYMKOB IIOABEPrarOT IOBEPKE OTIEIBHO C IEPUOJUYHOCTHIO,
YCTaHOBJICHHOH JUTsS (DYHKIIMOHAIBHBIX OJIOKOB.

BHeouepenHoli MOBEpKe NOJABEPrarOT TEIUIOCUETYMKM, HAXOAIIMECS B OSKCILTyaTallud, B CilIy4ae
yTpaThl JTOKYMEHTOB, IOATBEPKAAIOLIUX IPOXOXKACHUE IEPBUYHON WIM IEPUOJNYECKON IOBEPKH,
MOBPEXJICHMH TOBEPOYHOTO KielMa, IJIoMO, HeCcylux Ha ce0Oe TMOBEepUTEeNbHbIE KieiMa WiIn
HEYIOBIETBOPUTEIBHOM paboThI Mpubdopa.

ITo ucreyeHuu cpoka JAEHCTBHS MOBEPKU Bce (PYHKIMOHATBHBIE OJOKH TEMJIOCYETYUKA 110ABEPratoTCs
NEPUOINYECKOI MoBepKe. DTa omnepanusi JOJDKHA OBITh MPOBEACHA TAKKE B CIydae HApYIICHUs IIIOMO
MOBEPUTENS HA COCTABHBIX YACTAX TEIUIOCUETYMKA, a TAKKe BO3MOXKHOM 3aMeHbl OaTapew, MUTaroIen
TEIJIOBBIYMCIIUTED.

[ToBepka QyHKIIMOHAIBHBIX OJIOKOB TEIUIOCUETUYMKA MPOU3BOJUTHCS COTIACHO METOJMKH MOBEPKU HA
(byHKIMOHATBHBIE OJIOKU:

[IOBEPKA TEIJIOBBIUMCIINUTENEH IMPOU3BOJUTCA B COOTBETCTBUU C METOJUKOM MOBepku ~Metoauka
MOBEPKH BBIYUCIUTENS TerioBoi sHeprun BTO-1 remocuérunka CT 10” MIT 4218-016-18151455-2002;
MOBEepKa TepMOIpeoOpa3zoBaTesieil CONPOTUBICHUS TPOU3BOJANUTCS B COOTBETCTBUH C pazaenioM «lloBepkay
nacniopta 4213-900-03215076-98 I1C «Kommuiekt TepmoripeodpazoBareseii conpoTtusiieHus Pt500».

Mex1noBepOoUHbIN HHTEPBaJ TEIUIOCYETUHKA - YETBIPE IOJ1a.

Ha ocHOBaHMM TOJIO)KUTENBHBIX pPE3YJIbTAaTOB TOBEPKH (YHKIMOHAIBHBIX OJOKOB BbIIACTCA
CBUJETEIBCTBO HA TEIUVIOCUETUHK.

4 TpancnopTHpoOBaHHe U XPAHEHHE.

VYcioBUsI TPaHCIOPTUPOBAHUS TEIIOCUETYUKOB JIOJDKHBI COOTBETCTBOBATH YCIOBMSM XpaHEHMs 110
I'OCT 15150-69.

TemnocueTynKy TPaHCTIOPTUPYIOTCS BCEMHM BUJIAMU TPAHCIIOPTA B KPBITHIX TPAHCIOPTHBIX CPEJICTBAX
B COOTBETCTBUU C MPaBUIaMH, JEHCTBYIOLIMMH Ha Ka)KJIOM BUJE TPaHCIOPTA.

XpaHeHUE CYETUYMKOB B YIIAaKOBKE JOJKHO COOTBETCTBOBAThH ycinoBuaM xpanenus 3 FOCT 15150-69.

Cpoxk mpeObIBaHUS TEMJIOCYETYUKOB B YCIOBUSAX TPAHCIIOPTUPOBAHUS HE OoJiee 3-X MECSIIEB.

S I'apanTHuiiHbIe 00513aTEJILCTBA.

[TpennpusiTHe-u3roTOBUTENb rapaHTUPYET COOTBETCTBHE TEINIOCUYETYMKOB TPEOOBAHUSAM
TY 4218-016-18151455-2006 mpu coOitoeHUH YCIOBHI XpaHEHUs, TPAaHCIOPTUPOBAHUS, MOHTaXa U
SKCIUTyaTaIiH.

lapanTuiiHblli CpPOK 3KCIUIyaTallMd TEIUIOCYETYMKA COOTBETCTBYET TapaHTUMHBIM  CpPOKawm,
MIPUBEJICHHBIM B MTACTIOPTAX HA KAXK/YIO COCTABHYIO YaCTh TEIJIOCYETYMKA OT/ICIIBHO.

Buumanue! Ileped 3anyckom u3denusn 6 3IKCHAYAMAUUIO GHUMAMEIbHO O3HAKOMbINECh C
pYyKoeoOdcmeom _no xkcniayamayuu. Hapyuwienue mpebosanuii amozo 0oKymeHma eneuem 3a_cooou
npeKpauienue 2apanmuiinblx o0azamenscme neped Iloxynamenem.

Buumanue! Ilpouszeodumens ocmagnaem 3a cod0it npaso nPOEeOeHUs U3MEHEHU, VIVYUIAIOUUX
Kauecmeo uzoenus. Imu usmMeHeHus Mo2ym Oblimy He OmpajiceHbl 8 UHCIMPYKYUU N0 IKCHAYAmayuu,
npuyem 0CHOGHbIE ONUCAHHbIE XApaKmepucmuku 6yoym coxpanenvl. Bee 3ameuanua, 6o3nuxkuiue 6
npouecce IKCHAYAMAUUY MENnI0CHeMYUKOs, C6COCHUA 00 UX He)OCIamKax, NPeUMyuiecmeax npocum
HANpaenAmy 6 a0pec NPEeOnPUAMUA-U32OMOGUM e,
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