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Hactoswmin OOKyMEHT pacnpOCTPaHSAETCs Ha TennoBblYUCUTENb
«B3JIET TCPB» wmogudukaumm TCPB-02 wcnonHenusi TCPB-027
N npegHasHaveH Ons O3HAKOMSEHUS MNONb3oBaTeNs C YCTPONCTBOM
TEeNMOoBbIYMCINTENS N NOPAAKOM ero akcnnyatauun. Yactb | cogepxuT
TEXHMYECKOE OMUCaHMe M MHCTPYKUMIO NO 3KcnnyaTtauuu, a Yactb |l —
MEeTOAMKY NOBEPKM TEMNOBbIYUCINTENS.

B cBs3M ¢ nocTtosiHHOM paboTon No ycoBepLUIEHCTBOBaHUIO nNpmubopa
B TENMOBbLIYUCIIMTENE BO3MOXHblI OTMMYMSA OT HACTOSALEro PyKoOBOA-
CTBa, HE BNUSOLLNE HA METPONOTNYECKNE XapaKTEPUCTUKM N PYHKLIMO-
HanbHble BO3MOXHOCTM Npubopa.

MEPEYEHb NPUHATbLIX COKPALLEHNNA

KKW - xuagkokpuctannnuyieckmin HAnKaTop;

HC - HewTaTHasa cuTyauus,

HCX - HOMMHanbHasa cTaTMyeckasi xapakTepuctmka npeobpasoBaHus;
na - NpeobpasoBaTenb AaBNeHus;

MK - NepCoHarbHbIN KOMMNbIOTEP;

no - NporpaMmHoe obecneveHue;

MNP - NnpeobpasoBaTenb pacxoaa;

nT - npeobpasoBaTenb TeMnepaTypbl;

My3 - «[lNpaBuna ycTponcTea aNeKTpOyCTaHOBOKY;
TB - TENNOBbIYUCIINTEND;

Y3P - ynbTpa3ByKOBOM pacxoaoMep;

oA - 9KcnnyaTaunoHHasa OKYMEeHTaLUus;

OMP - anekTpoMarHUTHbIN pacxogomep.

NMPUMEYAHUE. Bua HammeHoBaHUSt UnuM oOO3HAYEeHUsi, BbIMOII-
HEHHOro B TeKCTe U Tabnuuax XUpHbIM WpUdTOoM, Hanpumep: Touka,
COOTBETCTBYET €ro otobpaxkeHuto Ha gucnnee npubopa.

* k%

» Tennosbiqucnumersns «B3JIET TCPB» 3apeaucmpuposaH 8 [ocydap-
cmeeHHOM peecmpe cpedcmes usmepeHul P® nod Ne 27010-09 (ceu-
Oemenbcmeo 06 ymeepxOeHuu muna cpedcme  u3MepeHul
RU.C.32.006A Ne 35190).

» Tennosbiqyucnumens «B3JIET TCPB» coomeemcmeyem mpebogaHu-
SIM HOpMamueHbIX OOKYMEHMO8 [0 3/1eKmpoMa2HUMHOU coeMecmu-
mocmu u be3onacHocmu.

» Tennosbiqucrniumens «B3JIET TCPB» pa3peweH K NpUMEHEHUK Ha y3-
Jflax yyema mennoeou 3Hepauu.

YpocTtosepsiowme AOKYMEHTbI pa3MeLleHbl Ha cante www.vzljot.ru


http://www.vzljot.ru/

FTAPAHTUUN U3TOTOBUTENA

I. WNarotoBuTenb rapaHTUpyeT cooTBeTCcTBME Tennosblumcnutenen «B3JIET
TCPB» ncnonHenna TCPB-027 TexHMYeCKMM yCroBuAM B nNpeaenax rapaHTun-
HOro cpoka 28 mecsiueB C AaTbl NEPBUYHON NOBEPKM NMpu cobnogeHnn cneay-
HOLLMX YCINOBUMN:

a) XpaHeHwe, TpaHCNOPTUPOBAHWE, MOHTaX W JKCAnyatauus usgenus
OCYLLECTBMNAITCHA B COOTBETCTBMM C 3KCrJlyaTauMoOHHOM OOKYMeHTauu-
€N Ha usgenue;

6) MOHTaX M NyckoHanago4Hble paboThbl BbIMNOMHEHbI B Te4yeHne 15 mecs-
LeB C AaTbl NEPBUYHON MOBEPKN C OTMETKOW B NacnopTte u3nenus;

Mpn HecobntogeHun ycnosusa nyHkTa |6 rapaHTUAHBIA CPOK 3KCnnyaTaumm
coctaBnsieT 15 mecsiueB ¢ AaTbl NEPBUYHON MOBEPKN U3ENNA.

NMPUMEYAHWE. Jarta BBoga nsgenus B akcnnyataumio 1 gata no-
CTaHOBKM Ha CepBUCHOE OOCryXMBaHME YyKasblBalOTCA B nacrnopTe Ha
nsgenne B pasgene «OTmMeTkn o npoBeadeHun paboTy, 3aBepsarTcA
NoANUCbI0 OTBETCTBEHHOMO LA M NeYaTbio CEPBMCHOrO LeHTpa.

[l. FapaHTUIHbIA CPOK NPOAneBaeTcs Ha BPeMs BbIMNONIHEHUS rapaHTUMHOIO pe-
MoHTa (6e3 yyeTa BpeMeHu ero TpaHCNopTUPOBKK), eCri CPOK NpoBeaeHus ra-
PaHTUAHOrO PEMOHTA MPEBLICUIN OAMH KaneHaapHbI Mecs.

1. N3roToBuTENbL HE HECET FapaHTI/IIZHbIX obsa3aTenbCcTB B cneaywwmx cny4vyaax:

a) OTCYTCTBYET MnMacnopT Ha mnsgenue C 3anoJsiIHeEHHbIM pa3aesyiom «Csuge-
TENBbCTBO O NMPUEMKE»;

0) nsgenue nMeeT MexaHNU4YeCcKMe NoBPEXOEHUS;

B) M3denue XpaHUrocb, TPaHCMOPTMPOBANoCh, MOHTUPOBAIOCh UIN 3KC-
MnyaTMpoBarnocb C HapylleHnem TpeboBaHMin aKchnyaTauMoHHOW Oo-
KyMeHTauuu Ha n3aernve;

r) OTCYTCTBYET UNM NoBpexaeHa nrnomba ¢ NoBepUTENbHbLIM KNeriMomM;

A) n3genve unu ero coctaBHas YacTb nogBepranocb pasdbopke nnu gopa-
ooTke.

* % %

HewncnpaBHoe nsgenve onsa BbIMNOSIHEHUS rapaHTUMHOIO PeMOHTa Hanpas-
naAeTcsa B permoHarnbHbIA UMW rOSTIOBHOM CEPBUCHBIN LIEHTP.

NHdopmaumss no cepBUCHOMY OBCMy>XMBaHWIO NpeacTaBrieHa Ha canTe
http: www.vzljot.ru B pasgene MNMoppepxka/ CepBuc.



http://www.vzljot.ru/

1. OMACAHUE U PABOTA

1.1. HasHauyeHue

1.1.1.Tennosblumncnutens «B3JIET TCPB» npegHasHadeH Ansa vcnonb3oBa-
HUSA Ha y3nax yyeTa TennoBOW 3HEPrnM C Lenblo M3MepeHust napameT-
POB TEMMOHOCUTENS M NPeaCcTaBNeHust AaHHbIX NO noTpebneHuto Ten-
1no- 1 BOOOPECYpPCOB.

Tennosbluncnntens cootsetcteyetr NOCT P 51649-2000, peko-
mMeHgauuam MU 2412, MU 2573, MO3M R75 n gpyro HopMaTUBHOWM
AOKyMEHTauuun, pernameHTmpyrowen tpebosannsa Kk npubopam yyeTa.

1.1.2.Tennosblumcnutens «B3JIET TCPB» ucnonHeHua TCPB-027 obecne-
yumBaerT:

- U3MepeHMe C NOMOLLbIO NEPBUYHBIX NpeobpasoBaTenen TeKyLwmx 3Ha-
YeHuI pacxoda, TemnepaTypbl U AABMEHUSA B 6-TM HE3AaBUCUMbIX TOYKaX
namepeHunsa (Tpybonposogax);

- onpeaeneHne TeKyLLMX U CPeQHUX 3a MHTepBan apXMBUPOBaHUS 3HaYe-
HWIA NapameTpPoB TEMNIOHOCUTENS B 6-TU pacyeTHbIX kKaHanax;

- onpeaeneHne 3Ha4YeHnn TENNOBOW MOLLHOCTM U KONMYeCTBa TEMMOThI B
3-X TennocncTemax;

- BBOJ, NPV HEeOoBOXOAMMOCTU U MUCMOMb30BaHNEe B pacyeTax [JOroBOPHbIX
3HAYeHUin NapameTpPoB TEMNOHOCUTENS;

- NpUeM no nocriegoBaTenbHOMY MHTEpPdEency 1 UCnosfib3oBaHne B pac-
yeTax TEKYLLUMX 3HAYEHMIM TeMnepaTypbl HA UCTOYHUKE XONOLHOW BOAbI;

- BO3MOXXHOCTb NMPOrpaMMHOro KOHOUIrypUpPOBaHUS CUCTEMbI U3MEPEHUS]
N anropuTMOB pacyeTa C y4eTOM Buaa KOHTPONMPYeMOWn Tenrnocucre-
Mbl U Habopa ncnonb3yemMblx NEPBUYHBLIX NpeobpasoBaTenen pacxoaa,
TemnepaTypbl U AaBMNEHUS;

- BOSMOXHOCTb OpraHu3auun tennoy4yeTta B O[HOM TennocucTteme Kak B
OTOMUTENbHbLIN, Tak U B MEXOTOMUTENbHLIM CE30H C aBTOMaTUYECKUM
nepekrni4vyeHnem Ha COOTBeTCTByI-OLLl,I/II7I ariropnuTmM pacyeTa,

- apxvBUpOBaHME B 3HEProHe3aBUCUMOW NaMaTU pes3yrbTaToB U3Mepe-
HWIA, @ TaKkKe YCTaHOBOYHbIX NapameTpoB;

- BeleHWe XypHarna genucTsumn oneparopa;

- MHOVKaUMIO M3MEPEHHbIX, PaCYeTHbIX, YCTAHOBOYHbIX U apXMBUPOBaH-
HbIX NapameTpOoB.;

- BbIBOO pe3ysibTatoB U3MepeHUA B BUAE YAaCTOTHO-UMMYJIbCHOIo WIN
JTOrM4ecKoro curHana;

- BblBOL N3MEPUTENbHOW, ANArHOCTUYECKOW, YCTAHOBOYHOW, apXMBHOW U
Apyrov vHopmaumm 4yepes nocrnegoBaTenbHbll MHTepdenc RS-232
nnn RS-485, a Takke 4yepes nHrepgenc Ethernet;



- aBTOMATMYECKMA KOHTPOSb M MHAMKAUMIO HanuuMs HeucnpaBHOCTEMN
B3aMMOAENCTBYOLWNX NpeobpasoBaTenen M HewTaTHbIX CUTyauun B
TennocucTemMax, a Takke onpegeneHve, UHOMKaUM 1 3anucb B apxu-
Bbl BpEMEHN HapaboTKM 1 NPOCTOS ANSA KaXA0W U3 TENNOCUCTEM;

- YCTAHOBKY KpuTepus dukcaumm 1M Buaa peakuum TensioBblYUCIUTENS
(TB) Ha BO3MOXHble HEUCMPABHOCTU UNu HewTaTHble cutyaunn (HC);

- 3alnTy apXmBHbIX N YCTAHOBOYHbLIX AaHHbIX OT HECAHKLUMOHUPOBAHHOIO

Aoctyna.

1.2. TexHU4YeCcKne XxapakTepucTUKu

1.2.1. OCHOBHblE TEXHUYECKME XaPaKTEPUCTUKN TEMMOBbIMMCNNTENS NpuUBe-

JeHbl B Tabn.1.

Ta6bnuua 1
HanmeHoBaHve napameTpa 3HayeHne napameTpa Mpum.
1. KonmyecTBo TOYEK N3MEPEHUSA KaXXA0ro U3 nepsuy-
HbIX NapamMeTpoB (pacxoda, Temnepartypsbl, aBne-
HUS) o 6
2. Konn4ecTtBo KOHTPONMpPYEeMbIX TEMIOCUCTEM 0o 3 Mpum. 1
3. lnanasoH namepeHnsa cpegHero 06 beMHOro pacxo-
aa, M3y ot 0,01 go 1 000 000
4. lnanasoH namepeHuns Temnepatypsl, °C ot muHyc 50 go 180 | MNpum.2, 3
5. [lnana3oH namMepeHns pasHoCcTu TemnepaTtyp B Mo- n
o pum.2
garowem n obpatHom Tpybonposogax, °C ot 1 0o 180
6. [lnanasoH namepeHunsa gasnenus, Mla otr0p02,5
7. HanpsikeHne nutaHnsa NoCTOsIHHOro Toka, B 24 Cm.n1.24
8. MNoTpebnsemast MOLWHOCTb, BT He Oonee 2,5 Mpym.4
9. CpegHsasa HapaboTka Ha OTKas, 4 75 000
10. CpegHui Cpok cnyxbbl, net 12

NMPUMEYAHNA.

1. B cnyyae opraHusauuu B oHONM M3 TENNOCUCTEM TenrnoyyeTta C aBTo-
MaTUYECKUM MEepeKnioYeHneM anroputma pacyeTta npu nepexone ot
OTOMUTENBLHOTO Ce30Ha K MEXOTOMUTENbHOMY U 0GPaTHO KONMUYECTBO

KOHTPONMPYEMbIX CUCTEM He Gonee 2-X.

2. 3HayeHWe napameTpa onpeaensaeTca TEXHUYECKUMIN XapaKTepucTmkamm
ncnonb3yeMbix TepMonpeobpasoBaTeneit ConpoTUBNEHMS.

3. BO3MOXHO M3MepeHMe W apxvBUpOBaHME TemnepaTypbl Hapy»XHOro
BO3dyXa NPV YKOMMIEKTOBaHUM TENnocYeTynka COOTBETCTBYIOLIUM
TepMonpeoGpasoBaTenem ConpoTUBIEHUS.

4. be3 yyeTa MOLLHOCTK, nNoTpebnsaemMmon noakntoyeHHbIMu K TB npeobpa-

30BaTeNnAMM pacxoga n gaBreHuns.

1.2.2. Tennosbluucnutens obecnevvMBaeT 3SNEKTPONUTAHNE MNOCTOSAHHbIM
HanpsbkeHnem 24 B £ 1 % [0 WecTn gaTynMkoB AaBfieHNSA Npu TOKe A0
20 MA Ha gaTyvMK U OO LWECTU OAaTYMKOB pacxoga npu MOLLHOCTM Mo-

TpebneHus oo 3 BT Ha gaTymk.
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1.2.3. TennoBbluMCnUTENb 0GecneyYnBaeT XpaHeHne pesynbTaToB paboTbl B
apxvBax:

- yacoBoM — 3a 1500 npegblaywmnx Yacos (62,5 npeabloyLUnx CyToK);
- CYTOYHOM — 3a 366 npeablayLUnx CyTOK;

- MecsiMHOM — 3a 48 npegblayLmx MecsLues;

- XXypHane gencteun onepatopa — 8o 2000 3anucen.

BpeMﬂ COXPaHHOCTUN apXuBHbIX, a TakKXKe YCTaHOBOYHbIX AaHHbIX
npn OTKINKYEHNN BHELWWHErO NMNTaHnd — He MeHee 5 ner.

1.2.4. Onektponutanne TB [OMmKHO OCyLLEeCTBNATLCS CTabunmnanpoBaHHbIM
HanpsbkeHMeM MOCTOSIHHOTO  TOKa  HanpsbhkeHnem u3  guanasoHa
(22-29) B ¢ ypoBHeM nynbcauun He 6onee +1,0 %. MNMutaHne ot cetn
220 B 50 'y moxeT obecneumBaTbCsl C MOMOLLbI UCTOYHUKA BTOPUYHO-
ro nutanusa (UBIM).

1.2.5. YCTOMYMBOCTb K BHELLUHUM BO34EWCTBYIOLWNM (bakTopam TensioBblYMC-
nutens B paboyem pexume:

- TeMnepaTypa okpyxatoLiero Bosayxa - ot 5 go 50 °C;

- OTHOCUTENbHAasA BRaxHoCTb - He 6onee 80 % npu Temnepatype OO
35 °C, 6e3 koHaeHcaumn Bnaru;

- aTMocepHoe gasneHue ot 66,0 go 106,7 kla;
- BUbpaums B gnanasoHe ot 10 go 55 'y ¢ amnnutygon o 0,35 mm.
CrteneHb 3awmtbl TB cootBeTCcTBYET KOAy IP54 no TOCT 14254.



1.3. MeTponornyeckmne xapaktepucTmukun

Mpeaenbl gonyckaeMblX OTHOCUMTENbHbLIX MOrPELUHOCTEN TEMMOBbI-
YnucnUTENs NP U3MEpPeHnn B 3alaHHOM Ananas3oHe, MHOUKaUMu, peru-
CTpaumMK, XpaHeHUn 1 nepeaade pesynbTaToB U3MEPEHUN:

- cpegHero obbemHoro (maccoBoro) pacxoga, obbema (Maccbl) —
+ 0,2 %;

- Temnepatypbl — + 0,2 % *;

- paBneHusa — + 0,5 %;

- KonunyectBa Tennotbl — £ 0,5 %;

- BpemeHu paboTbl B pasnuyHblx pexmnmax — + 0,01 %.

* - pa3HOCTb OTHOCUTESbHbIX MOTPELUHOCTEN COrMacoBaHHbLIX MO MorpeLu-
HOCTSIM KaHanoB M3MEepeHust TemnepaTtypbl No Moayni — He Gonee
0,1 %,;

Mpn paboTe TennosblMUCAUTENA B COCTaBe TensnocyeTymka
«B3JIET TCP-M» c¢ wucnonb3oBaHnem npeobpasoBaTtenen pacxopaa,
Temnepatypbl U OaBneHus, ykasaHHbiX B N.1.5.1, oTHocuTenbHblE MNO-
rPELLUHOCTM NPU U3MEPEHUMN, NHONKALNN, perMcTpaumm, XpaHeHun u ne-
pefade pesynbTaToB U3MEPEHUn KonnyecTsa TensnoTbl COOTBETCTBYIOT
knaccy C no FOCT P 51649-2000.



1.4. CocTtaB

CoctaB TB npu noctaBke — B COOTBETCTBUMN C Tabn.2.

Tabnuua 2

HanmeHoBaHue Kon-Bo MpumeyaHue
1. TennoBbIMUCIINTENb 1 IMpumevaHne 1

2. cTo4HUK BTOpUYHOro nutanus =24 B Mo 3akasy

3. KOMMneKkT MOHTaXXHbIN IMpumevaHne 2

4. MNacnopTt

N

5. PykoBoacTBO No akcnnyaTtaumm u. |, Il

NMPUMEYAHUA.

1. MNpwn BbINyCcke M3 NPOU3BOACTBA BLINOMHAETCA TUMOBAasi HacTpoKka Ka-
HanoB M3MepeHus pacxoda, TemnepaTtypbl U AaBMEeHUs TEMNOBLIYUCN-
Tens. MapameTpbl TMMNOBOW HACTPOWKWU NpuBeaeHbl B MpunoxeHun J1.
Mo 3aka3y MoryT GbITb 3afaHbl ApYyrne 3Ha4YeHns1 NapameTpoB HACTPOM-
KW.

2. CoctaB — B COOTBETCTBMM C 3aKa3oM. B KOMNNEKT MOryT BXOAUTb: Ka-
6enn ceasn TB ¢ npeobpasosatenem pacxoga ([P), npeobpasosate-
nem Ttemnepatypbl (MT) wn/wnu npeobpasosatenem pasnenunsa (M0);
AnvHa kabenen no 3akasy 13 tunopsga: 6, 12, 20, 30, 40, 70, 100, 150,
200 m.

JKcnnyaTauMoHHas AOKYMEHTaUUsa M KapTbl 3aka3a Ha JaHHOe U3-
Aenve n Opyryio npoaykumio, Bbinyckaemyto dmpmon «B3JIET», pas-
MeLLeHbl Ha canTe nNo agpecy www.vzljot.ru.

Tam xe pasmelleH nakeT nporpamm «YHmBepcasibHblA NPOCMOTP-
LLMKY, BKIIOYMAKOLWMA B CBOM COCTaB MHCTPYMEHTAlbHYKO NporpaMmmy
«MonuTtop Banet TCPB-02x» gns paboTbl ¢ npubopomM no nocnegosa-
TenbHbIM UHTEepdencam RS-232, RS-485 u nHtepeincy Ethernet.
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1.5. YcTponcTteo u paborta

1.5.1. MpuHUMN paboTbl

1.5.1.1. Tennosbluncnmtens «B3JIET TCPB» wucnonHenusa TCPB-027 npeg-
cTaBnseT cobon MUKPOMPOLIECCOPHbIN N3MepUTENbHO-
BblYMCNUTENBHLIN 60K C XUAKOKpUCTaNIn4ecknm nigukatopom (FKKW)
N KHOMOYHOW NaHenbio yrnpaBneHus.

MpuHumn gencteua TB ocHOBaH Ha U3MepeHUN NepPBUYHBIX Napa-
METPOB TEMNOHOCUTENS C MNOMOLLbK npeobpasoBaTtenen pacxoaa,
TemnepaTypbl, AaBneHns n obpaboTke pesynbTaTtoB U3MEPEHUIA B CO-
OTBETCTBMU C BblIOpaHHbIM anroputMom. CTpyKTypHas cxema TennoBbl-
ynucnuTens npmeeneHa Ha puc.1.

TennoBblYMCNUTENDb
Moaynb 06paboTkm faHHbIX
MupukaTtop Knasnartypa
A A
-t » RS-232
KomMB1HMpoBaHHbIN - » RS-485
Moayne . JunckpeTHbIN
Mnarta BbluucnUTENS > BbIXOA
T 1
: Moayne Ethernet g » Ethernet
b J
J
| 44
Mnata BUM e =24 B
nsaMepuTens - |
A UcTouHuk
BTOPUYHOro
Moaynb nuTaHus
KOMMYyTaumm \ *
KommyTaumnoHHas nnata ~220B 50y
AAAAAA AAAAAA AAAAAA 4
[ 171 171 [ [ [
I : I : I : I : I : I : CurHan
I o | .
Il 4 =y =] =l e HanpaBneHns
::: :I:: :n:: :|:| :|:| :I:I noToka
Il [ [ [ [ I

BUTT — ecmpoeHHbIU UCMOYHUK 35IeEKMPOnuUMaHusi;
[P, 4, INT — npeobpaszosamernu pacxoda, dasneHus, memrnepamypbi.

Puc. 1. CTpykTypHasa cxema TensnoBbI4YUCINTENS.
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TennoBblYUCNUTEND BbINOSTHAET:

- npeobpasoBaHMe M 06paboTKy CUrHasfoB, NOSyYEHHbIX OT NEePBUYHbIX
npeobpasosatenen (MP, MT v MNA);

- BTOPUYHYO 06paboTKy M3MEPEHHbIX 3HAYEHWUIA NMapameTpoB U BblYMUC-
NeHne TennoBbIX NapamMeTpPoB Mo YyCTaHOBMEHHbIM hopMynamM pacyeTa;

- apXuBMpOBaHME U XpaHEHVEe B 3HEeProHe3aBUCUMON NaMsTn pesynbTa-
TOB U3MEPEHWIA, BbIYMCIIEHWUIA U YCTAHOBOYHLIX NapamMeTpoB;

- BblBOJ U3MEPUTENBHOW, apXMBHOW, ANArHOCTUYECKON N YCTAaHOBOYHOM
nHdopmauumn Ha agucnnen XKW n vyepes nHtepenc RS-232 (RS-485),
Ethernet;

- ynpasrieHne ANCKPETHbIM BbIXOO0M;

- aBTOMaTU4YECKUM KOHTPOJ1b U MHOUKaLUUO Hanm4yuns HeI/ICI'IpaBHOCTeI7I n
HeLWTaTHbIX CI/ITyaLl,I/IIZ (HeLUTaTHbIX pexnmvoB pa6OTbI TeI'IJ'IOCl/ICTeM).

KKW obecneunBaeT BbIBOA YeTbIpeX CTPOK andaBuUTHO-LMEPPOBOM
nHdopmauun npmn 20 cumeonax B CTpoke. [lepnoa o6HOBNEHUN TeKy-
wen nHgopmauum Ha KKW coctaensiet 2 ¢. PaspsgHOCTb nHAUKaUMm
napamMeTpoB Ha AUcnsee Tennoc4yeTymka npmeeaeHa B Tabn.B.1.

1.5.1.2. Ina nocTtpoeHuss Ha 6a3e TB Tennocyetumka HeobxoaMMO MCNOMbL30-
BaTb Npeobpas3oBaTenu pacxoga, Temnepartypbl, OaBNeHUs, cornaco-
BaHHble C TEMNNOBbLIYUCIUTENEM MO TEXHUYECKUM U METPONOrMYeCcKUM
XapaKTepucTmkam.

B kauvectse NP B komnnekte ¢ TB moryTt ncnonb3oBaTbCs cnegy-
towme nsgenusa pmpmol «B3NET»:

- AneKTpoMarHuTHble pacxogomMmepbli-cHeTumkn (OMP) «B3JIET OPy;
- yNbTpa3sBykoBble pacxogomepbl-cyeTumkm (Y3P) YPCB «B3JET MP».

OnucaHve npuvHUMNA OEWCTBUS N TEXHUYECKME XapaKTepUCTUKU
nepeuncneHHbix MNP npuBeaeHbl B COOTBETCTBYIOLLEN 3KCMyaTaLNOH-
HOW AokymeHTauum (3).

Onvnna nuHnn ceasm AMP — TB n Y3P — TB moxeT 6biTb o 300 m.
Kpome ToOro, B kadectse 1P moryT ncnosnib3oBaTtbCAa crieqyoouime pac-
X04oMepbl C TpebyeMbIMU METPONOMMYECKMMIN XapaKTEPUCTUKAMU U C
UMMNYNbCHLIM BbIXOOOM, KOTOPbIA COOTBETCTBYET MO 3NEKTPUYECKUM
napameTpam umnynbcHomy Bxogy TB: B3IrNC-CP, B3MNC-TU, Mb-2,
BCT, BMI, OCBW, PY-2, CB3OM, BPTK, PM-5, NMP3M, TOM, SKM,
SONOFLO, VA, ETHI, Cosmos WP, UFM.

MakcumanbHasa anvHa cesasu TB ¢ ykasaHHbiMu [P onpegensietca
TEXHUYECKMMU XapaKTepuUCTUKaMM UCMNOSb3yeMOro pacxogomepa 1 na-
pameTpamMu NIMHUN CBSA3MW.

B kauyectBe NP B ogHOM TensiocyeTymke MOryT MCMNoSib30BaTbCA
pacxoaoMepbl PasnuyHbIX BUOOB 1 TUMOB.

12



1.5.1.3. B komnnekTe ¢ TB B kayecTtBe 1T MOryT ncnonb3oBatbCca NogodpaHHble
B Napy TepmonpeobpasoBaTenu ConpoTMBAEHNSA NNaTUHOBLIE:

- obnagawowme ogHOM M3 HOMMHAIbHBIX CTaTMYECKMX XapaKTePUCTUK
npeobpasosaHus (HCX), ykasaHHbIX B Tabn.3;

- UMetoLLIMe TpebyeMble METPOorMYeckne XapakTepucTuKm;
- obecneynBaloLne NoakntoYeHne no 4-npoBoAHON CXEMe;
- YOOBMETBOPSAOLLINE YCIIOBUSAM NPUMEHEHMS.

Tabnuua 3
HomunaneHoe snauenme YcnoBHoe 0603HaveHne HCX
COI'IpOTVIBJ'IeHI/Iﬂ
TepmMonpeobpasoBarens
7p 0 °C. Ry, OM no FOCT 6651-94 no 6651-2009
TepmonpeobpasoBaTenu NNaTUHOBLIE
100 10001, Pt100 Wyg = 1,3850 Pt100 o =0,00385-°C™*
Pt'100 Wio = 1,3910 100N o =0,00391-°C*
500 5001, Pt500 W,q = 1,3850 Pt500 o = 0,00385-°C™*
Pt'500 Wio = 1,3910 500N @ =0,00391.-°C?
1000 100001, Pt1000 Wygo = 1,3850 Pt1000 o =0,00385-°C*
Pt'1000 W,io = 1,3910 1000 o =0,00391-°C*
TepmonpeobpasoBaTenu MegHble
50 50M, Cu50 Wigo = 1,4260 -
Cu'50 Wi0=1,4280 50M o =0,00428- °C -1
100 100M, Cul00 Wi =1,4260 -
Cu'100 Wig = 1,4280 100M o = 0,00428. °C *

MPUMEYAHUE. Mpu ncnonb3oBaHUn B KOMMMEKTE C TENSIOBbIYNC-
nutenem TepmonpeobpasoBaTefnien CONpOTUBIIEHUS MeEOHbIX C HOMU-
HasnbHbIM 3Ha4YyeHneM Rp=50 OM MeTposiormyeckme xapakTepucTukm He
rapaHTuMpyoTCcS.

B komnnekte ¢ TB moryT ncnones3dosatbes MNT Tuna «B3JIET TICy,
KTC-b, KTCI-H, KTMNTP, KTCI-P, KTCIMP-001, TMT-1(-15),
TMNT-1(-15), TCM-P, MeTpaH-205.
1.5.1.4. B komnnekte ¢ TB moryT ObiTb ucnonb3oBaHbl 1 pasnuyHoro Tvna,
n3mepsioWmMe OoTHoCcUTeNbHOEe (M3ObITOYHOE) AaBneHue, UMetolme
YHUOMLUMPOBAHHbBIN TOKOBLIM Bbixo4 B AnanasoHe 0...5, 0...20 wnu
4...20 MA 1n oTBevawwme 3agaHHbIM TpeboBaHWAM MO TOYHOCTU U
ycnosusamMm npumeHenusi: Metpan-100, MM, MM1, MM2, MMN3, 4341-
242 «JUMO», KPT, NMgn-m, CaB-nN-A, KOPYHAO, 415-0AW.

MakcnmanbHas anuHa ceasu TB-I[ onpegenseTca TeXHUYECKMMU
Xapakrtepuctmkammn ncnonb3yemoro N n kabensa ceasu.

Mutanue ML moxeT ocylwecTBNATLCA Kak OoT TB, Tak n oT oTaesnb-
HOMO UCTOYHUKA MUTAHWUA. BHYTpEeHHUM UCTOYHMK obecneymBaeT nuTa-
Hue wectu MNA.
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1.5.2. Cuctema namepeHus
OTnnYNTENBHBIMKU OCOOEHHOCTSAMIN MOCTPOEHUSI CUCTEMBbI U3MEpe-
HUa Ha 0ase TennosbiducnuTena «B3JIET TCPB» wucnonHeHus
TCPB-027 asngsieTcs:

- Mepapxmyeckasi opraHn3aumst BbINOIHEHWUSI U3MEPEHUI U BbIYUCTIEHNIA;

- BO3MOXHOCTb MMBKOro NporpaMMHOro M3MeHeHnsa KoHdurypauumm name-
pUTENbHOW CUCTEMBI;

- BO3MOXXHOCTb NpOrpaMMmupoBaHUs anroputma pacyeta napameTpoB B
KOHTPOSIMpYEMbIX TEeNSIoCUcTEMaX;

- BO3MOXXHOCTb MPOrpamMMHOro 3agaHusi yCnoBumn omkcaumm HewTaTHbIX
cuTyaumn n peakumi TB Ha nx nosiBreHve A5 Kaxaon u3 Tennocu-
cTeM.

CTpyKTypa OCHOBHbIX W3MEPEHMI M pacyeToB, BbIMNOSHAEMbIX B
TEennoBbl4YMCMUTENE, NPUBEAEHA Ha puc.2.

ne1| .. | NP6 nT1 | ... | OT6 not1| .. | NAe
v v v v v v
Toukn namepeHus
N3mepeHune k=1 6
H
Qu t Py n
v v v
BLiuncneHue KaHanbl pacyeTHble
- n=01...6 0
_ m n gor
Pn = f(ti’ l:)j) tl1at: n anc n
h, =f(t, P) togrn Peyrn b or
an:Qvn'pn tmecn Pmecn P
n gor
m, = JTQm Nt dT i, j - HOEKCbI TOYeK N3MepeHust t
L:)r XB
v, =]Q,, -dT
0
v
Tennocucremsl
N=1..3
CwvrHan
BbluncnexHue Yuer Hanpasn.
noTOKa
E1 N Tpa6 N
E2 TI1p N
E3N THC 1(2,3)N
T
w1(2,3), =/ E1(2,3), - dT
0
v
TW = W3, +(-) W3, +() W3, WTorosble AaHHbIe

ede H — nepenad ro esicome mexdy mecmomMm ombopa daerieHuUsi U Mecmom pas-
meweHus TN/;
Qm n 0oz thdozs Pnaoe — 002080PHbLIE 3HAYEHUST rMapamMmempos;
tve — memrepamypa xor100HoU 800bI, U3MepsieMasi Ha UCMOYHUKE.

Puc. 2. CTpykTypa OCHOBHbIX U3MepeHun un pacyetoB B TB.
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OI'Ipe}J,eJ'IeHI/IFI MCnoJib3yeMblX NOHATUN.

«To4yka namepeHusa» — mMecto (TpybonpoBoa) pasmelleHus npe-
obpasoBaTenen nNepBUYHbIX NAapamMeTpoB: pacxofga 06bLEMHOro, TeMmne-
paTypbl 1 gaBnexHus. TB nmeet BO3MOXHOCTb 0b6ecneyumBaTtb paboTy no
6-TV TOYKaM U3MEpPEeHUs Ansa Kaxaoro Buga napamerpa.

B TennosbluucnuTene touka M3MepeHus xapakrtepusyetcs Habo-
POM U XapaKTepucTukaMmu UCNonb3yeMblX OaT4MKOB. MopsaKoBbIA HO-
Mep «Toukm» (K = 1...6) cny>xXuT nHaekcom ans obosHayeHuss napameT-

pa.
Mpu HeobGxoaMMOCTU MOXET ObITb 3aaH nepenag Mo BbICOTE MeX-

Ay mectoMm otbopa fasreHust Ha TpybonpoBode M MecToM pasMelle-
Hua M.

«KaHan pac4eTHbIM» — 3TO COBOKYMHOCTb AaHHbIX O NapameTpax
TENNOHOCUTENS B OTAENbHOW BETBU TEMNMOCUCTEMbI, PACCYUTAHHbIX Ha
OCHOBaHUN U3MEPEHHbIX UM OOrOBOPHBLIX 3HAYEHWUI NMepBUYHbBIX Napa-
METPOB M WCMOMb3yeMbIX B pacyeTe pesynbTUpYLWUX napameTpoB
Tennocuctemsl. TB nmeet 7 «kaHanoB», rge 6 «kaHanos» (n = 1...6)
onpegeneHbl MakCUManbHO BO3MOXHbIM KOMNWYECTBOM TOYEK M3Mepe-
HUs, @ B 7-OM «kaHane» (n = 0) moryT 6bITb 3ag4aHbl JOrOBOPHbIE Na-
paMeTpbl UCTOYHMKA XOMNOAHOW BOAbI.

Kpome Toro, B TB nmeetcs BO3MOXHOCTb Npuema no nocriegosa-
TenbHOMY UHTEpPdENCY U NCNOMb30BaHME B pacyeTax TeKyLero 3Have-
HUS TemnepaTtypbl, U3MePSEMON HA UCTOYHUKE XOST0QHOM BOAbI.

Mog «Tennocuctemomn» nogpasyMeBaeTcs cMCTEMa pacyeTta Ten-
na Aans KOHTPONMPYEMOW TEMNOCUCTEMbBI, COAepXKaLlen B obwem cny-
Yae nogawoLwmin (NoABOAALMNIN) N 0bpaTHbLIN (0TBOAALMI) TPyOONpPOBO-
Abl. B kayecTBe MCXOAHbBIX OaHHbIX ANS pacdeTa napameTpoB B Tenso-
CUCTEME MCMNOSb3YITCS pacyeTHble AaHHble «kaHanoB». TB obecneuun-
BaeT pacyeT napameTpoB B 1...3 Tennocuctemax, Kaxgasi U3 KoTopbix
MOXET ObITb NPOM3BOSIbHO NOCTaBfIEHA B COOTBETCTBME OOHON N3 3-X
KOHTPONUPYEMbIX TEMSTOCUCTEM.

BoamoxHa opraHusauus Tennoyyeta B OOHOW KOHTPONMpyemom
TENnocucTeMe C aBTOMATUYECKMM MNEepPEKIToYEeHNEM anropuTMoB pac-
yeTa B OTOMUTENbHbIN / MEXOTONUTESNbHbBIA CE30H. [1na Takon opraHu-
3aumn Tennoyyeta COBMECTHO WCMOMb3YHOTCHA pacyeTHble Tennocwu-
ctema 1 1 Tennocuctema 2. Npn atom Tennocuctema 3 MOXeET ObITb
ncnonb3oBaHa Ans Tenfioyyeta BO BTOPOW KOHTPONMPYEMOW Tennocu-
cTeme.

«AToroBble paHHble» — CyMMapHOEe KONMUYEeCTBO TennoTbl Mno-
TpebneHHoe (OTNyLEHHOE) B HECKOMBbKUX TENSTIOCUCTEMAX.

lMepeyeHb NapameTpoB, onpeaensieMblX B TENMOBblYMCNTENE, UX
0603HayeHna n pasmepHOCTU npuBeaeHbl B Tabn.4, paspsgHOCTb WH-
Avkaunmn — B MNMpunoxeHun B.

[MepeyeHb yCTaHOBOYHbLIX MapamMeTpoB, WMHAUUMPYEMbIX B MEHIO
Touka x, KaHan x, Tennocucrema x, UToroBble AaHHble, nx 0603Ha-
YeHMs N pasmepHOCTM NpueeaeHbl B Tabn.B.2 MNpunoxeHus B.
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AnropuTmbl pacyeTa Konuyectsa TennoTbl 3agatTcs B TB B 3aBu-
CUMOCTW OT KOHdpurypauumn tennocmucteM(bl). MNpu atom BeiBOp Konuye-
CTBa U COCTaBa M3MepPSiEMbIX U OOrOBOPHbLIX NapamMeTpoB, Heobxoau-
MbIX OS5 pacyeTa, BbINOSHAETCA B COOTBETCTBUM C U3MEPUTENBHOMN
CXEMOW, T.e. B COOTBETCTBUM C pacnpegerieHmeM n3amepuTerbHbIX To-
Yyek no TpybonpoBogamM KOHTPONMPYEMOWN TEMNOCUCTEMbI.

AnropuTM pacyeTa Konu4yecTBa TensoTbl AN TensocucTemMbl 3a-
AaeTcsl C NOMOLLbIO Tpex opMyn:

- cbopmynbl pacyeTa konuyecTBa TENNOTbl B Nogatowem Tpybonposoae

W1,
- dhopmynbl pacdeTa konmyectBa TensnoTbl B obpaTHOM TpybonpoBoae
W2;
- bopmynbl pacyeTta noTpebneHHoro (OTNyLWEeHHOro) KonmyecTsa Tenso-
Tol W3.
Tabnuua 4
MapameTp | O603HaueHue | Mpum.
Touka k
Pacxop 06beMHbIN [M3/4, n/MuH] Qv
Temnepatypa [°C] t k=16
Oasnenue [Mla] P
YacToTa Ha 4aCcTOTHO-UMNyNbCHOM BXxoze [Iu] F
Kanan n
Pacxog maccoBbin [T/4, KT/4] Qm
O6bem [m] \Y
Macca TennoHocuTens HapacTarowmm UTOroMm [T, KT] m
n=0,1...6
TemnepaTtypa (kaHanbHas) [°C] t
HaBneHune (kaHanbHoe) [Mla] P
MnoTHocTb [Kr/M?] p
YpaenbHas aHTanbnms [KIx/kr] h
Tennocuctema N
Konun4yecTtBo TennoTbl HapacTawwmm utorom [FOx, Mkan, TOX,
Tkan):
- B nogatowem Tpybonposoae W1
- B obpaTtHOM TpybonpoBoae w2
- noTpebneHHoe (OTnyLEeHHOE) W3
TennoBas mowHocTb [[[x/y, Nkan/v, MBT, Tx/J, Tkan/v, BT]:
- B nogatowem Tpybonposoae El N=1...3
- B obpaTtHOM TpybonpoBoae E2
- noTpebnsaemas (otnyckaemas) E3
Bpems HapacTarowmm nTorom [4l:
- HapaboTkM Tpab
- MIPOCTOSA NPU HANU4MM OTKa3a Tnp
- HanNu4nst HewTaTHOW cuTtyaumn 0(1,2,3) THc0(1,2,3)
UTorosble paHHbIe
CymmapHoe notpebneHHoe (0TnyLweHHOE) KONMYeCcTBO TENOThI
HapacTaloLmMm UTOroM B HECKONbKNX Tennocuctemax [k, Mkan,
TOx, Tkan] W
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dopmynbl pacyeta W1 n W2 moryT 6biTb BbiGpaHbl M3 crieayroLwero
Habopa, 3anoXxeHHoro B namstn TB:

W1(2) =0;

W1(2) =m; - h;;

W1(2) =m; - hj=my - hy;

W1(2) = m; - (hj = hu);

W1(2) = (mi = m)) - hy;

W1(2) = (mi = mj) - (hk = hy),
roe i,j, k,n=0,1,...,6.

dopmyna pacyeta W3 mMoxeT ObiTb BblbpaHa u3 cnegyroLlero
Habopa:

W3 = W1-W2,;
W3 = W1+W2.

KombuHupys BblwenpuBeaeHHble (opMyribl, MOXHO YCTaHOBUTL B
TB anropuTm pacyeTa, COOTBETCTBYIOLLUUIA CTPYKTYPE KOHTPONMPYEMON
TennocucTeme.

CymmapHoe noTtpebrneHHoe (OTnyLEHHOE) KOMMYECTBO TEMMOThI
AN Heckonbkmx Tennocmuctem W MOXeT BbITb paccynTaHo B COOTBET-
CTBMM C hOpPMYIIOn 13 criegytoLlero Habopa:

W = W31 - W32 - W33;
W =W31 - W32 + W33;
>W = W31 + W32 - W33;
W = W32 - W33;

W = W31 - W33;

W = W31 - W32;

YW =W31 + W32 + W33;
W = W31 + W32;

W = W31 + W33;

W = W32 + W33,

YW =0,

roe W31, W32, W33 — notpebrnieHHoe (OTnyLLEHHOE) KONM4ecTBo Ten-
NOTbl B NEPBOWN, BTOPOWN U TPETLEN TEMSNOCUCTEME COOTBETCTBEHHO.

OavH 13 BapuaHTOB MporpaMmHon Hactpovikm TB gna 3-x Tenno-
cuctem npusegeH B NMpunoxeHnn XK. B atom xe NMpunoxeHun npmse-
AEeH npumMep nporpamMmmMHOn HacTpouku TB npu opraHusauuu Tensnoyde-
Ta B O4HOW KOHTPONMUPYEMOW TenrocucTteMe B OTOMUTENbHbIN N MeX-
OTOMUTENbHbIN CE30H.

B TB npeagycmoTtpeH Habop TunoBbix Ansi MOCKOBCKOro pervoHa
doopmys pacyeTa Tenna u Kputepues HewTaTHbIX cuTyauunn. Nepexon, K
3TUM hopmyrnam 3agaeTcsa yctaHoBkon napametpa FJG — ga. OcobeH-
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HOCTM HacTpourkn TB ana MockoBckoro pervoHa npusegeHsl B [puno-
xeHum U.

BHUMAHMUE! lNpu nepexone k HacTpomkam ans MoCKoBCKOro pe-
rMoHa paHee BBeAeHHble (hOpMYySbl CTUPAKOTCS.

1.5.3. Pernctpauus pesynbtaTtoB paboTbl

1.5.3.1. Pesynbtatbl UaMepeHu 1 BbIYUCIIEHU 3aMNCLIBAlOTCH BO BHYTPEHHUE
apXxmBbl: 4acOBOW, CYTOYHbIA M MECSYHbIA, MMelLwme OLMHAKOBYIO

CTPYKTYPY.
My6bvHa apx1MBOB COCTaBNsET:

- yacosoro — 1500 npeapbiaywimx Yacos (62,5 npeabiayLwmx CyToK);
- CYyTOYHOro — 366 npeablayLUnX CyTOK;
- MecsiM4HOro — 48 npegblayLumx Mecaues.

[MepeyeHb apxmBnpyeMbix NnapaMeTpoB NpuBedeH B Tabn.5.

Tabnuua 5

MapameTp | 0O603HayeHne

Tennocuctema 1(2, 3)

Konun4yecTtBo TennoTbl HapacTaowmm utorom [FIx, Mkan, TOX,
Tkan]:

- B nogatoLlem Tpybonposoge W1

- B obpaTHOM TpybonpoBoae w2

- noTpebneHHasa (oTnyweHHas) W3
Bpemsg 3a uHTepBan apxvsupoBaHus [u]:

- HapaboTKK Tpab

- MPOCTONA NPU HANU4MM OTKa3a Tnp

- HanNu4msi HewTaTHom cutyaumn 0(1,2,3) THc0(1,2,3)
CnoBo cocTosiHMS cm. Tabn.l.2

Mpunoxenuns I
CymmapHoe Tenno HapacTatowmm utorom [Fx, MNkan, TOx, Tkan] W
XonopgHaa Boaa
Temnepatypa [°C] t
HasneHune [Ml1a] P
PacyeTHbIt kaHan 1(2,...,6)
Macca TennoHocuTensa HapacTtarLwmMm UTOroM [T, KT] m
TemnepaTypa cpegHeB3BeLLEeHHas 3a MHTepBan apXnMBMpPOBaHMWS t
[°C]
[asneHue cpefHeB3BelIEeHHOe 3a MHTepBar apxusmuposaHus [MIa] P
O6BLEM TENnnoOHOCUTENS HapacTaloLMM UTOrom [M7] V
Bpems apxnBauumn Yacbl:MUHYTbI:CEKYHAbI
4yncno-mecau-rog

KoHTponbHas cymma CRC
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HasHaueHune apxmBunpyemMbIX napameTpoB:

- W1, W2 n W3 — cymmapHoe KOonn4ecTBO TensioThbl, pacCiMTaHHOE Mo
dopMynam, 3agaHHbIM B KOHpUrypauumn TenoCUCTEMBbI;

- Tpab — Bpems HapaboTKM 3a MHTepBall apXMBMPOBaHMS ONsl OaHHOW
Tennocuctembl. [laHHble oTobpaxaroTcs B Yacax ¢ TodHocTbio 0,01 va-
ca;

- Tnp — Bpems NpoCTOoSA NpU HanMMyYuMM OTKasa MM HewTaTHOW cUTyauum
3a MHTepBas apxXMBUPOBaHUSA ANS AAHHOW TENNOCUCTEMbI — 3TO BPEMS,
B Te4YeHMe KOToporo 6binn 3acmnkcmpoBaHbl OTKasbl NpeobpasoBaTenen
TemnepaTypbl UNM AaBNeHus, 3a4eMCTBOBAHHbIX B AAHHOW TEMioCu-
CTeMe; BpPeEMSI HaXOXAEHWSA TEennoCUCTEMblI B HeLTaTHOW CuUTyauuwu,
€eCnn B Ka4yecTBe BMaa peakumyM Ha HELTaTHY CUTyauulo YCTaHOBIEH
NMpocTon cucrtembl; BpEMSA HAXOXOEHUS TEMNMOBLIYUCINTENS B PEXN-
max CEPBUC, HACTPOWKA u/vnu B BbIKMHOYEHHOM COCTOSIHUM;

- THcO, THc1, THc2 1 THC3 — BpeMsA HaxoXOEeHUs TENSTIOCUCTEMbI B He-
WTATHbIX cUTyaumsix, obo3HayeHHbIX Homepamn 0, 1, 2 n 3 cooTBeT-
CTBEHHO 3a MHTEpBan apxvMBMpOBaHus. YYeT BpeEMEHM BedeTcs no
Ka)kgowm TennocmcteMme He3aBUCUMO;

- W — cyMmMapHOe KONM4YeCcTBO TEMNOTbl B HECKOSTbKUX Tennocuctemax,
paccyuTaHHoe no 3agaHHoOn oopmyre.

MpuopuTeTbl cyeTa BpeMeHn B nopsigke yobiBanusi: Tnp — THcO
— THe1 > THE2 —» THe3 — Tpab. Cymma BpemeHu HapaboTku u Bpe-
MEHW NPOCTOsi B TeYeHMEe BblGPaHHOro KaneHgapHoro (0T4ETHOro) ne-
pvoaa paBHa ANUTENbHOCTM KaneHaapHoro (0TYETHOro) nepmoaa.

Mpun BbIKNOYEHUN NMUTaHUSA Npubopa u nocnenyowemM BKIYEHUN
Npon3BOAUTCA 3anoSfiHEHWE apXMBOB 3a BPEeMA OTCYTCTBUS MUTAHUSA
3Ha4YeHNAMN napameTpoB, 3adUKCUPOBAHHBIMU A0 OTKMYeHus TB.
[Mpn 3aTOM BpeMs NPOCTOHA MO BCEM TEMSIOCUCTEMAM BO BCEX apXMBHbIX
3anucax HapawmBaeTCcs Ha ANUTENbHOCTb OTCYTCTBUS HAaNPSXXeHUs Nnu-
TaHus 32 COOTBETCTBYIOLLNE UHTEPBANbl apXUBUPOBaHUS.

Kaxxpgas apxmBHas 3anucb 3akaHuMBaeTcsl MHopmaumen o ee
KOPPEKTHOCTU B BUOE KOHTPOSIbHOW CyMMbl, BbIYMCIEHHOW NO MeToay
CRC (UMKnMyeckoro KOHTpossi n3bbITOYHOCTK), U TEKCTOBOro coobuye-
HWSA O COOTBETCTBUM KOHTPOSIbHOM CyMMbl TpeOyeMOoMy 3HaYEHUIO.

[aHHble apxnBoB MOryT 6biTb NGO BbIBEAEHbLI HA AUCMNEN (Kpome
Mecsi4HOro), nMbo nepenaHbl MO NocrnefoBaTeNbHOMY UHTepdency Ha
BHELLHee YCTPOWCTBO.

NHonkaumns Ha aucnnee apxvMBHOrO 3HadeHus noboro napameTpa
COMPOBOXAAETCS HaMMeHOBaHMEM BuAa apxvBa, HOMepa apXMBHOWN
3anucu, a Takke 0603HaYeHeM UHTepBara apXMBUPOBaHUS:

- BpeMeHun n aatbl — And 4acoBoOro apxmBa,
- AaTbl — A4 CYTOYHOIoO apxmBa;
- MécCdua — and Mecda4Horo apxmea.
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1.5.3.2. lNpouecc moandmkaunum 3Ha4E€HNN HaACTPOEYHbIX NapamMeTpoB UKCU-
pyeTcs B XypHarne OerCcTBuM onepaTtopa, cogepxawem o 2000 sanu-
cen. Homep 3anucu vHOULMPYETCS B KOHLUE CTPOKM, OoToBpaxarollen
HanmMeHoBaHue XxypHana. Kaxgasa 3anucb, nHauuMpyemasli Ha aKpaHe
XKKW, cocTouT 13 Tpex CTPOK.

3anncb ¢ HyneBbIM HOMEPOM COAEPXKUT UHAOPMALIMIO O TEKYLLEM
COCTOSIHUM XypHana:

- 1-a cTpoka — BpeMs 1 aaTy CO3aHus XypHana;
- 2-91 CTpOKa — KONMMYECTBO 3anncen B XXypHarne;
- 3-9 cTpoKa — Bpems 1 gaty nocrnegHen npon3BeaeHHon 3anucu.

Kaxgas nocnegyrowas 3anucb CoaepXuTt nHdopmMauuio o Moau-
doMKaLnM HaCTPOEYHbIX NapaMeTpPoB:

- 1-9 cTpoka — 060o3Ha4yeHne MoaMdUUMpyeMOro napaMmeTpa 1 ero 3Ha-
YeHue 40 N3MEHEHUS;

- 2-91 CTpoKa — Bpems 1 aaty moandvkauum;

- 3-9 cTpoka — 0603Ha4YeHne MoAMMULIMPYEMOro napameTpa 1 ero HoBoe
3Ha4yeHue.

Mpn mogudvkaumm npuboOpHOro BpemMeHu wu/unu patbl nepsas
CTPOKa 3anMcu CoaepXnT TEKCT: Bpemsa nameHeHo.

3anucu xypHana genCcTBUin ornepaTopa, Kak U 3Ha4YeHus apxmBupy-
€MbIX NMapamMeTpoB, XPaHATCA B 3HEProHe3aBMCMMOM NaMATU U coxpa-
HATCA AaXe B Cryyae OTKIHYEeHUs anekTponuTaHus npuodopa. Msme-
HEeHMe n/unu ypaneHne OTAENbHbIX 3anucen XypHana OENCTBUN He-
BO3MOXHO.

1.5.4. Pukcaumsa HewTaTHbIX CUTyaLUN

1.5.4.1. B Tennosbluucnutene Ans Kaxaoow Tennocuctembl npegycMoTpeHa
BO3MOXHOCTb 3afaBaTb A0 4-X YCroBUM (pukcaumm (KpUTepUeB OLEHKN)
HanMunsa HeLWTaTHbIX CUTyauMhd WU COOTBETCTBEHHO peakuun Ha ux
Hanuuue.

Mog HewTaTHOW cuTyauuen (HewTaTHbIM PEXUMOM TensiocucTte-
Mbl) MOHUMAETCHA CUTyauus, NpyU KOTOPOW OBHapyXMBaeTCa HECOOTBET-
CTBME 3HA4YeHUN U3MepAeMblX MapamMeTpoB HOPMAaNbHOMY pPexXumy
PYHKLUMOHNPOBAHUSA TENSTOCUCTEMBI.

HewTaTHble cuTyauuun, BO3HMKawWwuMe B paboTe Tennocucrem,
dukecumpytotea B TB Tonbko B pexxume PABOTA npu BbINOSTHEHUM YCIO-
BUA (kputepusi) Hannums HC, 3agaHHoro B Buge hopmMynbi.

Ycnosue gna HewTaTHou cutyaumm HCO 3anucaHo B namatu TB B
BMae hopmynbl 1 BBOAUTCSA Npy HEOOXOOUMOCTH:

Qnp < Qo6 < Qnp - Knp,

rae Qnp, Qob — pacxoa TennoHocuTens B NpsiMoM n obpaTtHom Tpybo-
NpoBOAE COOTBETCTBEHHO;

Knp — koadhpuumeHT npesblleHns pacxoga B obpaTHOM Tpybo-
nposoae.
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3HayeHne koadbdpuumeHta Knp moxeTt ObiTb 3a4aHO B AuanasoHe
ot 1,00 oo 1,10 ¢ warom 0,01.

CTpykTypa M BO3MOXHblE 3HA4YeHUs YreHoB opMynbl ONA He-
wratHblx cutyauun HC1-HC3, 3agaBaemble nNporpaMMHO, NpuUBEAEHbI
Ha puc.3.

Ons cny4dyada CyMMbl Unm pa3HoCTU Y1UCrnoBoe 3Ha4vYeHne nocrnegHero
YJsieHa (bOpMyJ'IbI nMeeT pa3MepHOCTb oLueHNBaeMoro napameTpa.

[onyckaeTca ana ogHoro napameTpa 3afdaBaTb pasHble KpUTepuu
HC un B pasHbix Tennocuctemax. OgHako npu aToMm B pasHbix HC He
AOIMKHbI  NMepeKkpbiBaTbCA AMana3oHbl 3HAYEHWW 3TOro0 napameTpa,
onpeaensieMble 3aiaHHbIM B KPUTEPUN HEPABEHCTBOM.

O X >0UX + X XXXX
He 3apaHo, Qm, t, P - -H
0,1,..,6
<, >
OTCYTCTBYET 3HaK W NEpPBbIi wieH, +, -, X,/
0...999 999,99

Puc.3. CTpykTypa n BO3MOXHble 3Ha4YeHUs 4YfieHOB (hopMyIbl KpUTepmeB

1.5.4.2.

OLIeHKM Hann4imA HewTaTHbIX cutyaumn HC1-HC3.

[MpoBepka TennoBblMUCAUTENEM HaNMuMa HeWTaTHOW CUTyauun
npousBoauTcsa HauymHasa ¢ kputepuss HCO n ganee HC3 — HC2 — HCH1.

Mpy BbINONHEHUN YCNOBMSA (pMKCaLMM HELUTATHOW CUTYauUW BbIMOJIHS-
eTcsl JeNcTBue, 3agaHHOe BUOOM peakuun Ha OaHHYH HeLITaTHY Cu-
Tyauuio, U B CriOBE COCTOSIHAS Ha COOTBETCTBYKOLLEM 3HaKoOMecTe
oTobpaxkaeTcs COOTBETCTBYHOLWMIA 3HaK (Tabn.l.2).

Ecnn cukcaums HewTtatHon cutyaumm HCO 3agaHa, 1O npu ee
BO3HMKHOBEHMM 3HA4YeHMe pacxoda B NpssMOM M obpaTHoOM Tpybonpo-
BOJe onpeaensieTcs rno opmyne

Q = (Qnp + Qob)/2.

Peakuua Ha Hanuumne HewTaTHbIX cutyaumn HC1-HC3 3agaetca B
BMOEe OAHOro 13 AByxX OENCTBUN:

npucBanBaHUS OLEHMBAEMOMY MapameTpy KOHKPETHOro 3Ha4YeHusa unuv
onpeaeneHHon 3aBUCMMOCTM OT APYroro aHanorMyHoro napameTpa B
Buage oopmyrnbl, CTPYKTypa U BO3MOXHbIE 3HAYEHMUSI YNIEHOB KOTOPOW
npueeaeHbl Ha puc.4;

- NpekpallieHna HakonneHusa m, V u W (Mpocton cuctemsl).
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MpocTton cuctembl, Qm, t, P
0,1,.,6
>
x, [

<,

OTCYTCTBYET 3HAaK U IIEPBBIN WIEH,
0..999 999,99

Puc.4. Ctpyktypa u BO3MOXHble 3Ha4YeHUA YneHoB popMyribl peakuum Ha
HeLTaTHY CUTyauuio.

[ns crnyyas cyMMbl UM pasHOCTU pa3MepPHOCTb YMCIIOBOrO YrieHa
chopmynbl COOTBETCTBYET pasMepHOCTM NapameTpa, ykasaHHOro B

dopmyrne.
Ecnu B kayecTBe peakuun Ha Hee 3aaHO NpucBanBaHue, TO:

- BbIMOSHSIETCS onepauus NpucBanBaHus, HasHavyeHHas B hopMyrie pe-
akuuu;

- npogormkaetca Hakonnene W, m, V, THap;
- BKItovaeTcs cyeTynk THeX.

Ecnn B kayecTBe peakuumn Ha HelwTaTHyH cuTyauuto 3agaHo lMpo-
CTOM CUCTEMbI, TO:

- npekpallaeTcda HakonneHne W, m, V, THap;
- BKNtovaroTcs cvetymkm THeX u Tnp.

MPUMEYAHUE. Mpun 3agaHHbIX ycnoBuu n peakumn Ha HC, ume-
OLNX B

¥X an < QmMVIH.1
PX Qm, = QM2 ,
n HynesomMm M3MEPEHHOM 3HA4YeHUN pacxoda COOTBETCTBYHOLLEro

MNP, HewTaTHaa cuTyauust He (PUKCUPYETCs, a 3HaYeHuMe pacxopa B
AaHHOM KaHane obHynseTcs.

QMuumi1, QM2 — HAa3HAYEHHbIE MUHMMarbHbIE 3HaYeHUs1 pacxo-
na.
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1.5.5. PexxumMmbl ynpaBrneHus

1.5.5.1.

YnpaeneHne paboton TB B pasnuuHbIX pexmmax MOXET OCyLleCTB-
NATLCA C KNnaBuaTypbl, U OPraHN3oBaHO C MOMOLLbIO CUCTEMbI MEHIO U
OKOH MHAMKaUUKN pas3HOro ypoBHs, oTobpaxkaemMblx Ha gucnrnee. Cxema
CUCTEMbl OpraHu3auum yrnpasneHna u vHaukauuu npvesefeHa B [Npu-
noxexHuu b.

Ons ynpaBneHus paboton TB BO3MOXHO Takke MCMNOSfib30BaHWME
nepcoHanbHOro KoMnbloTepa, MNOAKNYaemMoro no nHtepdencam RS-
232 (RS-485), Ethernet.

TennoBblMUCTIMTEND UMEET TPY PEXMMA YNpaBneHus:
PABOTA — akcnnyaTaunoHHbIN pexmnm (pexxmm nosibaoBaTtens);
CEPBWC — pexum noaroToBKM K aKcnnyaTauumm;

HACTPOWKA — pe>xmm 10CTUPOBKM 1 NOBEPKY.

Pexumbl oTnnyatoTcss ypoBHEM AoCTyna K MHopmauun (MHOMUK-
pyemon Ha aucrinee u/vnun nepegasaemon no uHtepdencam RS-232 /
RS-485), Ethernet 1 BO3MOXHOCTSIMU MO M3MEHEHUK YCTAHOBOYHbIX
napamMeTpoB TenmoBblYUCUTENS.

HanBonblumnmmn BosmoxHocTamu obnaaaet pexxum HACTPOWUKA. B
3TOM pexunme MHOUUMPYIOTCHA BCe NapameTpbl U BO3MOXHa Moauduka-
UMS BCEX YCTAHOBOYHbLIX NapaMeTpoB. HavMMeHbWMM BO3MOXHOCTSAMN
obnapgaet pexum PABOTA.

1.5.5.2. Pexxum PABOTA — 310 pexunm akcnnyaTtaumm TB Ha obbekTe.

B)

B pexume PABOTA nonb3oBaTtenb MMeeT BO3MOXHOCTb NpocmaTt-
puBaTb:

namepdemMmble 3Ha4eHUA napamMeTpoB:. pacxoda 00BbEMHOro M MaccoBo-
ro, Temnepartypsbl, gaBneHund, Mmaccbl, KofindiecrtBa TenmnoThl, TENoBoun
MOLLUHOCTHU, 4aCTOTbl CUrHalia Ha MMnyJibCHOM BXOLeE;

KOH(pMrypaLUMOHHbIE MapaMeTpbl: HABOPbl M XapakTEPUCTUKM OATYMKOB
ANsi BCEX «TOYEK» M3MEpPEHUsi; MHOEKCbl TemnepaTypbl U OaBneHus
(HOmMepa «TOYeK» WU3MEPEHMs1), HA3HAYEHHbIX AN OnpeaeneHusl aH-
TanbnuM 1 NAOTHOCTM BO BCEX PACYETHbIX «KaHanax»; anropuTMbl pac-
yeTa; KpUTEPUM U BMAbl Peakuuii Ha HelwTaTHble CUMTyauuu BO BCEX
Tennocuctemax;

CoOEpPXKNMOe (4acoBOrO M CYTOYHOIO) apXvMBOB U XXypHarna OencTBui
onepaTopa;

r) napameTpbl PYHKUNOHUPOBaHUA TB:
- MOKa3aHNs 4YacoB peasibHOro BpeMeHU;
- NapameTpbl CBA3K MO nHTepdencam RS-232 (RS-485), Ethernet;
- 3Ha4YeHUs1 BpeMeHn HapaboTku 1 NpocTos;
- Hanuyne OTKa30B JATYMKOB B «TOYKAX», CIOB COCTOSIHUS «KaHaroB» U

TEeNnJIOCUCTEM,
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A) NHpopmaumo o npudope:
- TEKYLLMI PEXUM YrpaBneHus;
- BEpCUM pe3ngeHTHoro nporpammHoro obecnedenus (MO) ana namepu-

1.5.5.3.

Tens n BblYMCNUTENS.

B pexnme PABOTA nonb3oBaTesnib MUMEET BO3MOXHOCTb MPOM3BO-
ANTb NOACTPONKY NPMOOPHLIX YacoB, yCTaHaBnMBaTb CETEBOW agpec
TB n ckopocTb paboTbl No nHTepdency RS-232 (RS-485), ceTeBble aa-
peca ansa paboTbl No nHTepdency Ethernet, a Takke M3MeHATb eANHK-
Ubl M3MepeHus ans otobpaxeHus 3HavyeHUn obbeMHOro pacxoga, Ko-
nn4yecTBa TENNOTbI U TEMMOBON MOLLHOCTMW.

Pexxum CEPBUC — 310 pexum BBOAA (PYHKUMOHASNbLHLIX NapaMeTpoB
TENMoOBbIYNCNTENSA B COOTBETCTBUM C BULOM KOHTPONMPYEMbIX TEMMo-
CUCTEM.

B pexvme CEPBWC pononHUTEnsbHO (MO OTHOLLEHUIO K PEXUMY
PABOTA) BO3MOXHO:

a) NpocmMaTpuBaTb COAEPXKMMOE MECSYHOrO apxmBa, 3Ha4YeHUs1 SHTaNbNUN

N MJIOTHOCTU;

6) npocmaTpuBaTb U U3MEHSITB:

- Ha6op MCNOJIb3YyEMbIX B «TOYKax» U3MEPEHUA OaTHUKOB U NUX XapaKTe-

PUCTUKN (3HAYEHUA HOMMUHAITbHOW CTaTMYECKOW XapaKTepUCTUKU npe-
obpasoBanus INT, guanasoH TOKOBOro BbixoA4a WU MakcumansHoe pabo-
yee paeneHne T, kKo3adhPUUMEHT NpeobpasoBaHMsi YaCTOTHO-
nmnynecHoro Bxoga ans MP);

- YCTaHOBJ1IEHHOE 3Ha4YeHune rnepenaga no BbiICOTE Mexay TOYKOM 0T6opa

[AaBIieHNs 1 MECTOM pa3MellieHns Npeobpa3oBaTens AaBNeHNs;

WHOEKCbl TemnepaTtypbl U AaBneHus Ans onpeneneHust sHTanbnmum u
NAOTHOCTM, AOTOBOPHbIE 3HAYEHMSI MAcCOBOrO pacxoda, TemnepaTtypbl
N JaBreHus;

anropuTMbl pacyeTta Tenna, ycnosus (KpUTepun oueHKn) U BUAbl peak-
LM Ha HeluTaTHble CUTYaLUW;

- macwTab eanHny namepeHnd TENNOBOM MOLLHOCTU, KONM4yecTBa Tenno-

Tbl U Macchl (Npy macwTtabe 1:1 MCNonb3yTCa eauHULbI U3MEPEHUS
MBT, 'x/4 unn Tkan/y, 'Ok nnm Mkan, T COOTBETCTBEHHO; NpU Mac-
wrabe 1:1000 — eguHuubl namepenna BT, Tx/4 unn Tkan/yv, TOX nnm
Tkan; KT COOTBETCTBEHHO);

- NOKa3aHund 4aCcoB pealJyibHOro BpeMeHHN.

1.5.5.4.

B pexume HACTPOWMKA BO3MOXHO mpocmaTpuBaTb BCE NapameTpbl
6e3 UCKNYeHus.

B pexume HACTPOWMKA gononHutenbHo k pexumam PABOTA u
CEPBWC moxeT nponsBoanTbCS:

- NOBepKa TennoBblMUCIINTENA, NPU KOTOpOI?I IOCTUPYHTCA KaHallbl N3Me-

peHUs TemnepaTypbl U AaBneHus nytem BBeAeHusi B TB cooTBeTCTBY-
OLLMX MONPAaBOK,;

- OUNCTKa apXmnBOB U XXypHana OencTBum onepartopa, a Takxke 06HyneH|/|e

WHTEerpanbHbIX 3HAaYEeHUA Maccbl TENIOHOCUTENS M KONMyecTea Tensno-
Thl;
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- BBO/ 3aBOCKOro Homepa npubopa.

1.5.5.5.

NMPUMEYAHUNE. BpemeHa HapaboTKn, NpOCTOA U HewTaTHbIX CU-
Tyauumn OBHyNSTCA NPU OYUCTKE apXUBOB.

Pexum ynpaesneHna 3agaetca KOMOMHaUMEN HanuMyuus/oTCyTCTBUS 3a-
MbIKaKOLWMX NEPeMbIMEK HA KOHTAKTHbIX Napax paspelueHns moandu-
Kauum KanmbpoBOYHbIX W PYHKUMOHANbHLIX napamMeTpoB. [lopsaok
YCTaHOBKU PEXMMOB YyNpaBneHUs ykasaH B pasgene 2.4 HacToswero
pyKOBOACTBA.

1.5.6. BHewHne cBA3Mn
1.5.6.1. IHTepdencel npmnbopa

a)

MocnepoBaTtenbHble UHTepdenchl RS-232, RS-485 n uHTepdeinc
Ethernet obecneuvBalOT BO3MOXHOCTb [[OCTyNa K M3MEPUTENbHbIM,
pacyeTHbIM W YCTAHOBOYHbIM MNapameTpaM, BKroYas apxusbl. [lpu
3TOM BO3MOXHa MoAuUKaUNa YCTaHOBOYHbLIX MAapaMeTpoB, a Takke C
Lenbio UCNorb3oBaHMA B pacyeTax BBOA MO nocriefoBaTeflbHbIM WUH-
Tepdencam TekyLero 3Ha4yeHnsa TemnepaTypbl Ha UICTOYHUKE XONOOHON
Boabl. [locnepoBaTtenbHble WHTEPgENCHI NoAAepPXMBAOT MNPOTOKON
MODBUS, npuHATbIM B KayecTBe CTaHAapTHOro B npubopax dupmbl
«B3JET».

MocnepoBaTtenbHbIn MHTEPpeNnc RS-232 MOXeT MCnosnb3oBaTbCA
ans:

pacnevyaTkun apXuBHbIX U TEKYLLUUX 3HAYEHUI U3MEPSIEMbIX NapaMeTpoB
Ha NpuHTepe 4Yepe3 nepcoHanbHbli komnbioTep (MK) wvnu agantep
npuHTepa «B3NET All»;

6) cunTbIBaHNA apXMBOB C MOMOLLbIO apxXuBHOro cuutbiBatens «B3JET

AC» AC[1B-020;

B) HenocpeacTBeHHom cBA3n ¢ [1K:
- No kabento npu AnvMHe NUHUK cBA3K Ao 12 m;
- N0 TeNegOHHON NIMHMM C NMOMOLLLI MOoAeMa UNU paguofIMHUK C NOMO-

b0 pagnoMoaema;

- NO NUHUK umcposon ceasm ctaHgapta GSM 900/1800 MIMy ¢ nomoLbo

apgantepa cotoBou cBsiam «B3JIET AC» ACCB-030.

[anbHOCTb CBA3M MO TenedOHHOW NUHUN, paguoKaHany n CoTOBOW
CBSA3M OrnpefenseTca xapakTepuctukamu TeneoHHON NMHUK, paguo-
KaHana u KkaHana COTOBOW CBS3N COOTBETCTBEHHO.

lMocnepoBaTtenbHbIn UHTEpdENCc RS-485 obecneumBaeT CBsA3b MO
kabento B rpynne n3 HeCKONbKNX abOHEHTOB, O4HMM U3 KOTOPbIX MOXET
6biTb MK, npn anvHe nuHum cesasm go 1200 m. MNpu Hannumm B rpynne
npubopoB pasHbIX MpousBoAUTENEn AN B3aMMHONO COrfiacoBaHus
NPOTOKONIOB 06MEHa MOXET UCMOoNb30BaTbCs aganTtep CeTeBbIX NPOTO-
konos «B3JIET AC» ACI1B-010.

MogkntoyeHne agantepa cotoBon cea3m ACCB-030 k nHtepdency
OAMHOMYHOro Npubopa unn K NUHUN CBA3M Fpynnbl NPUOOPOB AaeT BO3-
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1.5.6.2.

1.5.6.3.

MOXHOCTb nepefaBaTb MHOPMALMIO MO KaHary COTOBOW CBA3W, B TOM
ymucne n B IHTepHerT.

Mcnonb3ysi KaHan cOTOBOW CBsI3W, MOXHO Ha 6a3e MporpamMHOro
komnnekca «B3JIET Cll» opraHu3oBbiBaTb AUCNETYEPCKYD CeTb AN
MHOIMMX OOWHOYHBIX W rpynn NpMBopoB Kak OAHOTUMHBLIX, TaK U pasHo-
TUMHBIX MO HA3HAYEHMIO.

CkopocTb obmeHa no uHtepdgencam RS-232 n RS-485 ot 2400 oo
19200 boa yctaHaBnuBaeTcs B npubope.

BHUMAHUE ! He nponyckaeTcsa ogHOBpeMeHHOe NoAKnyYeHne
M ucnonb3oBaHue uHtepcgencos RS-232 n RS-485.

NHTepdenc Ethernet ncnonbsyetca ans obMeHa AaHHbIMU Yepe3s
NHTepHeT mexay npubopamu fiokanbHON CETU U yaaneHHbIM KOMIMbHo-
TepoMm (komnbtoTepamum). OBGMeEH ocCyLecTBNAeTCs 4epes L3 Jo-
KanbHOW ceTu, umerowmin cobcTBeHHbIn (rnobanbHbin) IP-agpec. MNpu
obmeHe JaHHble ynakoBbIBAlOTCA B CTEK npoTokorioB Ethernet / IP /
UDP / TFTP / Modbus. MNMopaepxnBaetcsa takke npotokon ARP (Ether-
net / ARP), koTopbii ncnonb3dyetca ans onpegeneHns MAC-agpeca
y3na no IP-agpecy 3anpoca.

[OnckpeTHbIM BbIxOo4 MOXeT paboTatb MO0 B YACTOTHO-UMMNYSbCHOM,
NMBO B NTIOrNMYECKOM peXnme.

B 4acTOTHO-UMMyNbCHOM pexume YyacToTa crefoBaHNA NUMMNYNbCOB
nponopuMoHanbHa 3HayYeHuto BbIOpaHHOrO napameTpa B AuanasoHe
31-3000 ly. CkBaXKHOCTb MMNYSbCOB paBHa 2.

B nornyeckom pexunmMme curHasn Ha BbiXxoge naMeHdaeT CBOE COCTOA-
H/E No 3aaHHbIM YCIOBUAM.

OKoHeYHbIN Kackag cxeMbl OUCKpeTHoro Bbixoda (puc.[.2) ranbsa-
HUYECKM pasBsi3aH OT OCHOBHOWM CXeMbl C MOMOLLbIO onTonapbl. PaboTta
BbIXOQHOMO Kackaga BO3MOXHa Npw NUTaHun nnbo oT BHYTPEHHEro (ak-
TUBHbLIN PEXMM), NMMOO OT BHELLUHEro (NAacCUBHbLIA PEXUM) UCTOYHMKA
nuTaHus. NoaknoyeHne BbIXOOHOrO Kackaza K BHYTPEHHEMY ranbBaHu-
YeCcKn pasBs3aHHOMY UCTOYHUKY NUTaHnA + 5 B ocyliecTBnseTcs nytem
3aMblKaHNA nepemMbldkaMmn KOHTakTHbIX nap J1 n J2 (puc.A.3) Ha cy60-
noke 06paboTkM AaHHbIX.

BHelHee HanpsbkeHue, nogaBaemMoe Ha MMMYNbCHbIA BbIXO4, He
AOIMKHO npeBblwaTtb + 24 B, TOK Harpysku He OofmkeH 6biTb Gonee
50 MA.

HacToTHO-MMNybCHbIE BXOAbl NpefHasHayeHbl aAna nogknodenus MNP
PasfiMyHbIX TUMNOB C YaCTOTHO-UMMYJSIbCHBIM BbIXO4O0M. KOHCTaHTbI npe-
obpasoBaHNAa 4YaCTOTHO-UMMYIIbCHbIX BXOAOB MOrYT YCTaHaBMMBATLCS B
npegenax 0,01...2000 vmn/n ¢ warom 0,01 umn/n. ®opmyna gns onpe-
AeneHnst  3HadeHnsa kKoadbdmumeHTa npeobpas3oBaHUs YaCTOTHO-
nmMnynbcHoro Bxoaa TB npusegeHa B MNpunoxeHuu E.

BxogHon kackapg (puc.[.3) moxeT paboTtaTb B ABYX pexumax, 3a-
AaBaeMblX C NOMOLLbIO KOHTaKTHbIX nap J1-J12 Ha nnaTte mogyns Kom-
mMyTaumm (puc.A.7):
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- B @KTMBHOM peXuMe YaCTOTHO-UMMYIIbCHble BXOAbl MUTAKTCA OT BHYT-
PEHHEro ranbBaHUYECKN Pa3BA3aHHOIO MCTOYHMKA HanpshkeHus +5 B
(KOHTaKTHble nNapbl 3aMKHYTbl NepeMblykamMmn). B aToM pexume Ha BXOA
AOSDKHbI nogaBaTbCA MO0 MMNYNbCbl HaANPSKEHUS C NapamMeTpaMmu:
norndeckun Honb — 0...1,0 B, nornyeckasa egmuHuua — 2,0...5,0 B, nnbo
3aMblkaHne/paspbiB MEXaHNYECKMX KOHTAKTOB. Npnyem conpoTnBneHme
BHELLHEN uenu rnpu 3aMKHYTOM COCTOSIHUM MEXaHUYEeCKNUX KOHTAKTOB He
AomkHo npesbiwaTb 100 Owm;

- B MACCMBHOM pexume (KOHTaKTHble napbl Pa3OMKHYTbl) HA BXOZA OOSXK-
Hbl NoJaBaTbCA UMMYJSbCbl TOKA C NapameTpamMu: JIOrMY4eCcKUn HOMb —
0...0,2 mMA, nornyeckasa eguHunua — 0,5...20 MA. B aTom pexnme 3ambl-
KaHUsi MEXaHUYECKNX KOHTAKTOB 6€e3 nuUTaHusa noacynTbiBaTbCcs He Oy-
AyT.

Mpyn nogknoYeHnn K 4acTOTHO-UMMYSIbCHbIM BXO4aM AOJSDKHA CO-
6nogaTbcs NONSAPHOCTb B COOTBETCTBUM C MApKMPOBKOM Ha nevaTHoWn

nnarte, a YyactoTa CrieioBaHNsl UMMNYNbCOB Ha BXOA4e [AOMkHa ObiTb He
oonee 2500 Mu.

BHUMAHUE ! HanpsxxeHue Ha 4aCcTOTHO-UMNYNbCHbIX BXoAax
He AOJIKHO npeBbiwaTtb 5,5 B!

1.5.6.4. Ilornyecknin Bxoa DIR1 npegHasHaveH Onda npuemMa curHana Harnpasre-
HWSA NOTOKa OT NpeobpasoBaTensa pacxoaa.

[MporpaMMHO NOrM4Yecknin BXO4 MOXET OblTb NMMOO OTKIOYEH, 6O
BKIMOYEH M HACTPOEH Ha NPUEM CUrHana, UMetoLLLEro BbICOKUIA UITN HU3-
KMA aKTUBHbBIA ypOBEHb. BkrtoueHne norndeckoro Bxoga Heobxoanmmo
ANSA opraHv3auuu TennoyyeTa C aBTOMaTU4ECKOW CMEHOW anroputma
pacyeTa npu Nnepexoae U3 OTONUTENbHOIO Ce30Ha B MEXOTOMUTESNbHbIN
n obpaTtHo.

BHUMAHUE ! [Ins npvema curHana HanpaBreHus noToka BXOA
DIR1 ycTaHaBnuBaeTCs B NMACCUBHbLIA PEXUM pas3MblKaHWEM KOHTaKT-
HbIX nap J13-J18.
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1.5.7. KoHCTpyKUMA

BHewHun Bung Tennosblducnntensa «B3JIET TCPB» wucnonHeHnus
TCPB-027 npusegeH Ha puc.A.1. Kopnyc TB cocTtonTt us Tpex nutbix u3
antoMMHMEBOro cnfaea YacTter (Moayrien): OCHOBaHUS — MOAYINS KOM-
MyTauumn, cpegHen 4yactm — Moaynsi U3MepuTenst U NMUeBOn 4actn —
MOAYNSA BbIYUCIIUTENS.

BHyTpu moayns koMmyTauMu yCcTaHOBEHa KOMMYTaUMOHHas nna-
Ta, C MNOMOLLbID KOTOPOW OCYLLECTBNSAETCH MNOAKIYEHNE BHELLHUX
YCTPOUCTB K TennoBblYNCNUTENto. Ha HKHen naHenn Moayns KoMmy-
Taumm pacnonioXeHbl: pasbeM UHTepdenca RS-232, repmoBBogbl 4SS
kabensa nutanusa, curHanbHbix kabenen MNP, MNT n N[, a Takke BHELWHNX
YCTPOWCTB, noakntodaemblx K TB. Ha 3agHen cTteHke HaxoasTca oTBep-
CTUS ANs yCTaHOBKM KPOHLWITENHOB, obecneunsBatowmx kpennedme TB k
DIN-peike Ha obbekTe akcnnyatauumm (puc.A.8).

Mogaynb namepuTerns coaepXuT nnaty namepuTenst 1 BCTPOEHHbIN
WCTOYHUK NUTaHUA. Ha HWXHen naHenu kopryca MoAyns nameputens
pacnonoxeHa KnemMma 3aLlMTHOro 3a3emrieHuns (3aHyneHus).

Moaynb BblMUCIIUTENSA COOEPXUT nnaTty Bbluucnutens. Ha nuue-
BOW naHenu moaynsa BbluMcnntensa Haxopatcsa XKW w knasuaTtypa.
KK obecneunBaeT BbIBOA YETbIPEX CTPOK andaBUTHO-LMGPOBON UH-
dopmauum npu 20 cumeonax B cTpoke. [leprnoa obHOBNEHUS TEKYLLEN
nHdopmauun Ha XKW coctaBnget 2 c. PaspsgHoOCTb MHAMKaUUKU na-
pamMeTpoB Ha Aucnsnee Tennoc4yeTymka npmeeaeHa B Tabn.B.1.

Ha nnaTte BbluMcnuMTENnd ycTaHOBNEH KOMOWMHWPOBAHHbLIA 3rEK-
TPOHHbIA MOAYIb BHELWHUX CBA3en (nocrnegoBaTesibHbIX MHTepgencos
RS-232 n RS-485 n anckpeTHOro Bbixoda), CHabXEHHbIA KOHTaKTHbIMM
napamun (Ansa ycTaHOBKM pexuma paboTbl TB n pexunma paboTbl oKo-
HEeYHOro Kackaga OMCKPETHOro Bbixoda) M pasbemamMu (4nsa noaknye-
HUsi kKabenen CBA3W C BHELLUHUMMW YCTPONCTBAMMN).

Ha nnate BbluMCnUTENst NPedyCcMOTPEH CrOT paclumMpeHus (pasb-
eM) 4ns yCTaHOBKM MO 3akasy AononHuTensHo moaynsi Ethernet.

Moaynb u3Meputena COBMECTHO C MOAyfeMm BblYMCIUTENS, CO-
eMHsIeMble INEKTPUYECKN MHOMOXMUMNbHBIM LLUEN(OM U KOHCTPYKTMBHO
BUHTaMM CO CTOPOHbI MOAYNS U3MEPUTENS, COCTaBNAKT cybonok o6-
paboTkn AaHHbIX. B cBOKO ovepeab cy66nok o6paboTkm JaHHbIX coean-
HAeTCcA Wnendamm co CTOPOHbI 3a4HEN CTEHKU U BUHTAMWU CO CTOPOHDI
NMUEBOW MaHenu c moaynem KommyTauuu, obpasys TennoBblYUCIIU-
Terb.
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1.6. MapkupoBka n nnoméupoBaHue

1.6.1. MapkupoBka Ha nuueBon naHenn TB cogepxut ero obosHayeHue u
HaMMeHoBaHWe, TOBapHbIN 3HaK MPeanpUATUA-U3roTOBUTENS, 3HaK
yTBEPXAEHUS TUNa cpencTBa naMepeHusi. 3aBoLCKOM HOMepP yKasaH Ha
LWnnbanke, 3akpenneHHoM Ha Kopnyce TB.

1.6.2. MNocne noBepkn NNomMOMpyeTcs KOHTaKTHas napa paspellieHus Moau-
dukaumm kannbpoBo4HbIX NapameTpoB TB, a Takke oguMH U3 BUHTOB,
ckpennaLwmnx cybbmnok o6paboTkm gaHHbIX. [na 3aWmTbl OT HECAHKLM-
OHMPOBAHHOIrO [A0CTyna Mpu TPaHCNOPTUPOBKE W XPaHEHUM MOryT
nnombupoBaTbCA ABa COEAMHUTENbHbLIX BMHTA CO CTOPOHbI NULEBOW
naHenu TennoBbIYUCIINTENS.

1.6.3. lNocne MoHTaxa 1 npoBepkn PYHKUNOHUpOBaHUA TB Ha obbekTe Mo-
XeT ObITb onflomMbupoBaHa KOHTaKTHasa napa paspelueHus moauduka-
UMM OyHKUMOHaNbHbIX NapameTpos TB.

1.6.4. Inga 3awuTbl OT HECaAHKUMOHMPOBAHHOIO AOCTyna npu akcnnyaTauum
MOryT 6bITb onnomMOmnpoBaHbl ABa COEAMHUTESNbHbBIX BUHTA CO CTOPOHbI
NNLEBON MaHEenu.

29



2. NICNOJIb3OBAHUE NO HASHAYEHUIO

2.1. 3kcnnyaTtayuoHHble orpaHU4YeHus

21.1.

21.2.

2.1.3.

2.1.4.

JKcnnyaTaums TeNNOBbIYUCANTENS SOSMKHA NPOU3BOAUTBLCH B YCITOBU-
AX BO3OENCTBYOLMX (PaKTOPOB, HE MPEBbILIAOLWMX AONYCTUMbIX 3Ha-
YEeHUWN, OroBopeHHbIX B n.1.2.5.

HeobxoauMOCTb 3alMTHOrO 3a3eMrieHuss onpegenseTca B COOTBET-
cTBun ¢ TpeboBaHnsimu rmasbl 1.7 «[MpaBun ycTponcTBa anekTpoycTa-
HoBOK» (MY3J) B 3aBUCUMOCTU OT HaNpPsXXEHWUs MUTaHUA U YCrOBUK
pasmeLleHnsa npubopa.

MonHuesawmTta obbekTa pasmelleHns npubopa, BbINOMHEHHAsS B CO-
OTBETCTBUN C «VIHCTPYKUMEN NO YCTPOMUCTBY MOSMHME3aLUTbl 34aHUNA,
COOPYXXEHUA W NPOMbILWIIEHHBIX KOMMYHUuKaumny CO153-34.21.122-
2003 (ytBepxaeHHon [lpukazom MuHaHepro Poccun Ne280 ot
30.06.2003) npenoxpaHsieT npubop OT BbIXxoda U3 CTPOS NpU HaNU4um
MOJSTHMEBbIX Pa3psa0B.

TpeboBaHMs K yCrnoBusIM akcnnyaTaumm n BblbOpy MecTa MOHTaxa,
npuBegeHHble B HacToawen 3/, yunTbiBaloT Hanbonee TUnuUYHble doak-
TOpPbI, BAMSOWNE Ha paboTy TENSOBLIYNCIINTENS.

Ha oGbekTe akcnnyaTaumm MOryT CyLecTBOBaTb UM BO3HUKHYTL B
npouecce ero akcnnyatauumn gaktopbl, He noggarowmecs npeaBapu-
TeNbHOMY NPOrHo3y, OLUEHKe Ui NPOBEPKE, U KOTOPbIEe NPOU3BOANTENb
He MOr y4ecTb npu paspaboTke.

B cnyyae nposiBneHunst nogobHbIX hakTopoB criegyeT HanTu MHoe
MECTO 3Kcnfnyatauuu, rae gaHHble oakTopbl OTCYTCTBYHOT UMW HE OKa-
3bIBAOT BNMSIHMA Ha paboTy nagenus.
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2.2. Mepbl 6e30nacHOCTU

2.2.1. K paboTte c usgenuem gonyckaetca obcnyxusawwum nepcoHan, nuay-
YMBLLWIN SKCMyaTaUNOHHYIO JOKYMEHTaUMIO Ha U3genue.

2.2.2. lpn nNogrotoBke M3genusi K MCMNONb30BaHWMIO OOMMKHbI cobrnogaTbes
«MexoTpacnesble npasuna no oxpaHe Tpyaa (MNpasuna 6e3onacHocTn)
npy aKCniyaTtaumm anekTpoycTaHoBOK» U «[MpaBmna TEXHUYECKON 3KC-
nnyaTtauum aneKTpoyCcTaHOBOK NoTpebuteneny.

2.2.3. MNpwn npoBegeHumn paboT ¢ TB onacHbIM hakToOpoOM SBMSIETCA NepeMeH-
HOe HanpsXeHue C OEeNCTBYHLWMM 3HadyeHnem [o 264 B vactotom
50 lu.

2.2.4. B npouecce paboT N0 MOHTaXy, NyCKOHanNaake Unn peMoHTY TeNoBbI-
YNCNUTENS 3anpeLLaeTcs MCMnonb3oBaTh HEUCTNPABHbBIE 3NEKTPOPaANO-
Npnbopbl, ANEKTPONHCTPYMEHTLI NMMB0 6e3 NOAKNIYEHMST UX KOPMYCOB K
MarucTpanu 3alnTHOro 3a3eMneHuns (3aHyneHuns).

BHUMAHUE! MNepen noaknrovyeHuem kopnyca TB kK maructpanu
3alMTHOro 3as3emneHus (3aHyrneHusa) ybeanTtbcs B OTCYTCTBUM
Hanps>XeHUs1 Ha HeW.
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2.3. [MogroToBKa K MCNonb30BaHUIO

2.31
2.3.1.1.

. MoaroToBKa K MOHTaXy

He ponyckaetca pasmelleHne TB B ycrioBusax, He COOTBETCTBYHOLLNX
n.1.2.5 HacTo4ALLEero pykoBoACTBa MO 3Kcnnyataunu.

2.3.1.2. MNMpwn BbIGOpe MecTa pa3melleHns TB cneayeT yuntbiBaThb:
- AnvHy kabenen ceasu TB-MP, TB-MT v TB-MN[M;
- HeobxoammocTb obecneyeHns ceobogHoro goctyna Kk TB;

- HeaonyCtuMoCTb pasMelleHndA TB B61IM3M MCTOYHMKOB Tenna, Hanpu-

Mep, ropsiumx TpybonpoBoaoB.;

- HeOBXOAMMOCTb 3aLUTHOrO 3a3emMrieHuns (3aHynenus) TB;
- HEeXenaTenbHOCTb HanuMums Kkanatowiero Ha TB koHgeHcaTta nubo xna-

KOCTK C npoxogAwinx pr6OI'IpOBO,D,OB.

OcBelleHne TB HeobsizaTenbHo, T.K. gucnnen TB umeeT cob-
CTBEHHYIO NOACBETKY.

2.3.1.3. TpaHcnopTupoBka TB K MecTy MOHTaxa LOJSIKHa OCYLLEeCTBNATLCA B 3a-

BOJCKOW Tape.

lMocne TpaHcnopTMpoBkM TB K MeCTy yCTaHOBKM Mpu oTpuuaTenb-
HOW TemnepaType U BHECEHUS ero B MOMeLLleHMe C MONOXUTENbHOM
TemnepaTtypon BO u3bexaHue KOHAEeHcauuu Brarm Heobxoaumo Bbl-
aepxatb TB B ynakoBke He meHee 3-X Yacos.

2.3.2. MoHTaXx TennoBblYMCUTENA
2.3.2.1. Ana yctaHoBkn TB cnyxaTt KpOHLWTEeWHbI, C NOMOLLBI KOTOopbIX TB Kpe-

23.2.2.

2.3.2.3.

nutca K DIN-pewike.

Moaokntovenune TP, MT, M4 k TB npon3BoguTbCs B COOTBETCTBUU CO
cxemamu (Mpunoxenune [1) n pacnonoXxeHnem KOMMYTaUMOHHbIX ane-
MeHTOB Ha nnate (puc.A.7).

PasgenaHHble 1 0bBnyXeHHble KOHUblI curHanbHbiX kabenewn MNP noga-
KIo4alTCH K COOTBETCTBYIOLWMM KOHTaKTHbIM Konogkam TB. Pasgenka
N NOSKMOYEHME aKpaHa He TpebyeTca.

2.3.2.4. KoHubl curHanbHbix kabenen NT nogknoyalTcs K COOTBETCTBYIOLLEN

KOHTakTHOW Konoake TB.

Ha He3apgenctBoBaHHblE KOHTaKTHblE KONOAKW, NpeAHasHayYeHHble
ana nogkntodeHusa MT, ycTaHaBnMBalOTCA NepeMblYKu, COeAUHSIoWme
KOHTaKTbl ¢ HanmeHoBaHuaMKn curHanos LEADXA, LEADxB n SHIELDx
(pnc.A.7), nnbo Tonbko LEADXA n LEADXB, ecnu opraHM3oBaHoO aBTo-
MaTU4YecKoe nepekrniovYeHne anroputMoB B OTOMUTENbHbLIA / MeXOoTonNu-
TenbHbIN ce30H ([punoxeHune X).

2.3.2.5. OnekTtpuyeckoe noakntoyveHmne [ c BbixogHbiM Tokom 4-20 MA no

ABYXNPOBOAHOW CXeMe COeQUHEHNSA, NPON3BOANTCA B COOTBETCTBMM CO
cxemoun nogkrnoyenus (puc.A.1).

He ponyckaeTcs coeamHeHne akpaHa kabens ceasm MNO-TB ¢ kop-
nycom I1A.

32



2.3.2.6. nga 3aWwmTbl OT MEXaHUYECKUX MOBPEXOEeHUN peKOMeHOyeTCa CUrHanb-

23.2.7.

Hble kabenu pasmewaTb B Tpybax, pykaBax unm kopobax (metannuye-
CKuX, nnactmaccosbIX U T.4.). [lonyckaeTtcs B ogHon Tpybe (pykaBe, KO-
pobe) pasamelLaTb HECKOSNbKO CUrHarnbHbIX Kabenen.

CurHanbHble kabenu, ecnu OHW NPOSOXeHbl HE B MeTann4yeckomn
Tpybe, pykaBe unu kopobe, He pekomeHayeTcsa npoknagbiBatb Onvxe
30 cm oT cunoBbix kabenen gpyroro obopyaosaHus. [lonyckaetcsa ne-
pecekaTb Ux nog yrnom 90°.

HE LOOMYCKAETCA kpenutb kabenu Kk TpybonpoBoay C TENSIOHO-
cuTenem.

[na kpenneHusa kabenen cBasn okono TB MOXHO MCnonb3oBaTb
MOHTaXHble CKOObI M3 KoMnnekTa noctasku (puc.A.9).

HeobxogmmocTb 3awmTHOro 3asemneHuss TB mcnonHenna TCPB-027
onpegensieTcs B COOTBETCTBUM C TpeboBaHuaMu rmasbl 1.7 «[lMpasun
YCTPOWCTBA 31EKTPOYCTaHOBOKY ([TY3) B 3aBMCMMOCTM OT HaNpsXKeHUs
NUTaHWS 1 YCNOBUIA pasmeLLeHnst npubopa.

3awuTHOEe 3asemrieHMe, a Takke 3asemngluiee YCTPOWCTBO
AOJKHbI yaoBneTBopATb TpebosaHusam [1YD. Bo uabexaHue oTkasa
npmbopa He JonyckaeTcsl B Ka4ecTBe 3aLUUTHOro 3a3eMreHus UCMosb-
30BaTb CUCTEMY 3a3EMJIEHNST MONTHME3ALLMUTDI.

3a3eMnsoWMIn NPOBOAHWK, COEAMHSIOLLMIA KNEeMMY 3aLLMUTHOrO 3a-
3eMneHust npubopa C 3a3eMMSIOLMM YCTPOICTBOM W BbIMOMHAEMbI
MeAHbIM NPOBOAOM 6e3 MexaHM4Yeckol 3alLmThbl, JOMKHbI UMeTb ceye-
HUe He MeHee 4 MM2.

2.3.3. BBoa B akcnnyatauuio
2.3.3.1. lNyckoHanago4vHble paboTbl NPOM3BOAATCA NPeACcTaBUTENAMM OpraHu-

3auuun, MMeroLLEen npaBo Ha npoBeAeHUe YKa3aHHbIX pa60T, nmnbo
npeagcraBuTeNnAMnN nNpeanpnaTnA-n3rotoBUTENA.

2.3.3.2. Tlepen BBOOAOM B 3KCNIyaTauuio NponssBecTn KoHpurypmposaHue TB:
- BBECTU anroputMmbl pacyeTa, popmyrnbl KpUTEPUEB N peakuun Ha He-

wTaTHble CUTYyalunmn beHKLl,I/IOHMpOBaHI/Iﬂ;

- OTKPbITb HeO6XOﬂ,I/IMbIe KaHallbl pacxoda, TeMrnepartypbl U OaBJIE€HUA,

YCTaHOBUTb 3HA4Y€HMsI NapamMeTpoB (PYHKLMOHUPOBAHNA, COOTBETCTBY-
towme nogknrodaemoim MNP, MNT v MN[4;

- BbIMOJIHUTb Npo4ne HeO6XO,EI,I/IMbIe HaCTpOVIKM.

Mo okoH4aHuKM — onnombuposaTb TB B cootBeTcTBUM ¢ O[.

2.3.3.3. lNpwn nogrotoBke n3genuns K MCNonb30BaHUKD A0MKHO ObITb MPOBEPEHO:
- npaBunbHOCTb ycTtaHoBku MNP, MNT u N[ B cooTBETCTBUN C BbIGPaAHHbLIM

anroputmom pabotel TB. CooTtBeTcTBME npeobpasoBaTens HoMepy
TOYKM U3MEPEHUSA LAaHHOIO napameTpa MOXHO NPOBEPUTL MO MOLKIIO-
YEHMIO K COOTBETCTBYIOLLEMY 3NIEMEHTY KOMMYyTauun Ha nnate TB;

- NOAKIHYEHNE OOMNOMNHUTENBHOro 06opyaoBaHMA (KOMMNblOTEPA, Moaema

M T.0.) B COOTBETCTBUMN C BbIBPAHHOM CXEMOW.
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2.3.3.4. Tennosbluncnutens «B3JIET TCPB» npu nepBomM BKMHOYEHUN UK MO-
cne AnuTenbHOro nepepbiBa B paboTe rotoB K aKcnnyataumm (npu oT-
CYTCTBMM OTKa30B M HELUTaTHbIX CUTyauun B cuctemax) nocne:

- MONHOro NpeKpaLeHnst AMHAMUYECKUX MMOPaBNNYECKMX MPOLECCOB B
TpybonpoBoae, CBA3aHHbIX C PErynnMpoBaHMEM MOTOKa TEMNSIOHOCUTENS
(paboTbl Ha TpybonpoBode CO CRMBOM TEMNOHOCUTENS, NepekpbiThe
NOTOKa TENIOHOCUTENS U T.M.);

- 30-MUHYTHOW NPOMBIBKN 3neKTpoMarHUTHbIX [P noTokoMm XugkocTtu
(ans obecneveHns yctonunsomn paboThbl);

- 30-MUHYTHOrO nporpesa pacxo4oOMepOB.
2.3.3.5. Npwn HeobxoaumocTn oTnpasku TB B NOBEpKY MM PEMOHT HEOBX0AUMO:
- OTKNIOUYNTb NuTaHme TB;

- OTBMHTUTb LLECTb BUHTOB Ha NuueBon naHenu TB n otcoeanHuTtb cy6-
610K 06paboTKM AaHHbIX OT MOAYNS KOMMYTaLuu;

- OTCTbikOBaTb Kabenu, NoakntyYeHHble K cyb6mnoky obpaboTkm gaHHbIX
CO CTOPOHbI 3aHEN CTEHKU;

- ynakoBaTb cy660k 06paboTkn AaHHbIX Anst TPAHCNOPTUPOBKM.
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2.4. YnpaBneHue TennoBblYUCINTENEM

241
2411,

241.2.

. Cuctema nHgukaumm

Ona ynpaBneHnsa TB ucnonb3yeTca MHOroypoBHEBasi CUCTEMA MEHHO,
COCTOSAILLAA U3 OCHOBHOIO MEHI0, NOAMEHIO, KOMaHAa W napameTpos,
HaMMEeHOBaHUS KOTOPbIX CrPynnMpoBaHbl B KombLeBble cnnckn. OCHOB-
HOE MEHI0 MMeeT Heu3MeHHbIN cocTaB. CocTaB U CTPYKTypa NogMEHIO
OnpeaensTCa PeXMMOM ynpaBreHus, B KOTopom Haxogutcsa TB (Mpu-
noxexwve b).

Pexum ynpaBneHusa 3agaetcsa KomOuMHaumen Hanudms / oTCyTCTBMSA 3a-
MbIKAQHUS C MOMOLLbI0 NepeMbIYek ABYX KOHTaKTHbIX nap J3 n J4, pac-
MONOXeHHbIX Ha cybbnoke obpaboTkm paHHbiX (puc.A.2). CooTBeT-
cTBME KOMOMHALMN pexumaM ynpasreHus npueBedeHo B Tabn.6, raoe
«+» — HanMyne 3amMblKaHNSA KOHTAKTHOW Mapbl, a «-» — OTCYTCTBUE 3a-
MbIKaHUS.

3amblkaHne KOHTaKTHOM napbl J3 paspeliaet Moaudukaumioo Ka-
NMBPOBOYHBIX MapamMeTpoB, KOHTAKTHOM napbl J4 — (pyHKUMOHAMNbHbIX
napameTpoB TENOBbIYNCINTENS.

Tabnuua 6

Pexnm ynpasrneHua

KoHTakTHas napa
J3 J4

HasHaudeHune pexuma

PABOTA - - OKCnnyaTauMOHHbIA PEXUM

CEPBUC - +

Pexum nogrotoBku
K aKcniyataumm

HACTPOWKA + -

Pexunm ocTupoBku
N NOBEPKU

241.3.

Ona obecneyeHnss BbIGOpa MyHKTA MEHIO, M3MEHEHUS 3Ha4YeHus!
HacTpoe4yHoro napameTpa nmbo opMynbl Ucrnonb3yeTtcs Kypcop. Me-
CTO pacrnonoxeHus 1 opMa Kypcopa 3aBUCAT OT COCTOSIHUS YCTaHOB-
NEHHOro PSiAOM C KypCOPOM HavMEHOBaHWUsi MyHKTa MEHI0 U Buaa WH-
cdhopmaumn, HOMLMPYEMOiA Ha Ancnnee.

Mpun oToGpaxkeHUM Ha AMUChNee MEHK Kypcop HEMOABMXXHO pacno-
naraeTcs B cepeavHe NeBOW rpaHuLbl MHOULMPYEMOrO OKHa U MMeeT
BUA;:

P ecrin MYHKT MEHI0 aKTUBEH (BO3MOXEH nepexon K MOAMEHH);

., €CJN NYHKT MEeHI0 He aKTuBEeH (HeBO3MO>KeH nepexon K I'IOLI,MeHI-O).

Mpw oToGpaxeHnn Ha AMCNIEee YUCTIEHHOTO UMM CUMBOJIBHOIO 3Ha-
YyeHnsa HacTpoeyvHoro napameTpa nNMGo dopmynbl Kypcop pacnonaraeTt-

CS1 Y HWXKHEWN rpaHnLbl UHOULMPYEMOTrO OKHa U MMeeT BUA A )
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241.4.

24.1.5.

OOHOBPEMEHHO Ha AMChriee MOXeT MHOMLMPOBaTbCs He Gonee 3-x
HaMMeHOBaHMWIN NYHKTOB MeHL0. [1ns Bblbopa 04HOro M3 NMyHKTOB MPOU3-
BOOUTCS MPOKPYTKa Crucka BBEPX MM BHWU3 MPU NOMOLLN COOTBETCTBY-
IOLMX KraBuvL ynpaBneHusl. BblOpaHHbI MYyHKT MEHI0 LOSKeH OblTb

YCTaHOBIEH B OAHOWN CTPOKE C KypCOpPOM > (.).

Mpn NepemeLLeHn No MEeHK U MOOMEHI0 MPOUCXOAUT 3anoMUHaHWE
nocrnenoBaTenbHOCTM  BblIGMpPaAEMbIX HauMMEHOBaHUMI MYHKTOB, 4TO
obecneynBaeT ygobCcTBO HaBUraLmm Mo yxxe NpoMAeHHOMY MapLUpyTy.

2.4.2. YnpaBneHue c KnaBmaTtypbl
2.4.2.1. KnaBnaTtypa

KnaBsnatypa TB cocTouT n3 wecTtn KHOMokK, HasHadeHne n obosHa-
YeHne KOTopbIX NpuBeaeHbl B Tabn.7.

Knaesuatypa obecnednBaeT BO3MOXHOCTb:

- onepaTUBHOIO yrnpasneHna nugukaumen Ha gucnnee XKU;

- BBOAA YCTAaHOBOYHOW MHopMaLnu;

- NPOCMOTpa apxXmMBOB 1 XypHana 4eACTBUIN onepaTopa.
2.4.2.2. lNepemelleHne No MeHo

|_|pI/13HaKOM HaxoxgeHnda B OJHOM U3 MEHI0 ABIAEeTCA Halilnymne He-

NOABWMXXHOIO Kypcopa (B Buae » vnu .) B cepeauHe rneBoW rpaHuLbl
MHONUMPYEMOrO OKHa. [Ans nepexoda B MEHIO BEPXHErO UINN HUXKHEro
YypOBHS, NGB0 Ans BXoda B OKHO MHAMKauuW (BBoAa) napameTpa Heob-

XOANMO KHOMKaMu , YCTaHOBUTb HAUMEHOBAHWE MYHKTa MEHIO
(komaHabl) B OOHY CTPOKY C Kypcopom. Ecnn npu atom kypcop 6yaet

MMeTb BUA », TO Ans paboTbl C BbIOPAHHLIM MYHKTOM MEHK HeobXo-
ANMO HaXkaTb KHOMKY B BosBpat B npegpiayLiee okHO nHankaumm (K

npeabiayLieMy MEHI0) OCYLLECTBMNAETCA MOCMe HaXaTusl KHOMKM B
nnMBo nocne BBoAA 3HA4YeHMs napaMmeTpa.

Ans nameHeHuns B nHamumpyemom meHio Touka x, Kanan x, Ten-
rocucTeMa X HoMepa TOYKW, KaHana Unm TennocUcTeMbl UCMONb3YHOT-

CA KHOMKKN , .

2.4.2.3. BBOA, 3HA4YEHNIN YCTAHOBOYHbIX NapaMeTpoB

|_|pVI3HaKOM HaxoXOEeHUs1 B OKHe BBOAA 3HAYEHUN YCTaHOBOYHbIX

napameTpoB SIBNSIETCS Hanuune Kypcopa B BuAe A, pacrnonaratolLe-
rocsi oA BBOAUMbIM 3HAYEHMEM.

BBoanmoe 3HayeHne mMoxeT ObiTb NMbO CUMBOSbHBLIM, NMMOO YKC-
noBbIM. MI3MeHeHne 3HavYeHUs1 BbIMNOSHAETCA C MOMOLLbIO KHOMOK ,

nnbo nocpencTBoM BbiIbOpa M3 MMEKOLLErocsa cnucka, nmbo nytem
NMOCTENEHHOIO YBENMYEHNS (YMEHbLUEHNS) 3HAYEHMS.
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MocTeneHHoe M3MEHeHWe HaunHaeTcsa ¢ Mnaawero paspsga. lNe-

pexon oT MraaLero paspsaa K ctapliemy NpoucxoauT aBTOMaTUYECKN

npv ANUTENbHOM YAEPXaHUN KHOMKU nnu B HaXXaToM Moroxe-
HMK. YTOObI BHOBb HayaTb YCTAaHOBKY C Miafllero paspsiaa Heobxoau-

4

MO HaXaTb U OTNYCTUTb KHOMKY , eClin paHee Oblna Ha)kaTa KHormMka

, n HaobopOT.

Tabnuua 7

Mpadunyeckoe
ob603Ha4yeHne

Ha3Ha4yeHune KHoMKn

N —

. Mpwn BbIGOPE NyHKTa MEHIO — NepeMELLLEHME NO CMUCKY BBEPX.
. Mpw ycTaHOBKE CUMBOMBHOIO 3HAaYEHUS — NEPEMELLIEHNE MO CMUCKY BBO-

ONMbIX CUMBOJSIbHbIX 3HAYEHUIN BBEpX.

. an/l yCTaHOBKE 3Ha4YeHUuA YMCNOBOW BESMUYMHbI — yBEJINYEHNE 3HAYEHUA

pa3psiaa.

. Mpu NnpocmMoTpe apxMBHbIX 3anucelt — yBenuyeHme BpeMeHu (OaTbl) 3a-

NMNCUN B apXuB.

. Mpu BbIGOPE NyHKTA MEHIO — NEPEMELLLEHNE MO CMUCKY BHUS.
. Mpw ycTaHOBKE CMMBONBHOIO 3HaYEHUs1 — NepeMeLLeHNe No CrNCKY BBO-

OWUMBIX CUMBOJIbHbBIX 3HAYEHUI BHUS.

. I'Ipvl yCTaHOBKe 3Ha4eHund YMCIIOBOW BEMNYNHBI — YMeHblLUEeHNe 3Ha4YeHnA

paspsiaa.

. Mpun npocmoTpe apxmBHbIX 3anNncen — yMeHbLUEHNEe BpeMeHN (aathbl) 3a-

NMNACU B apXuB.

. B meHto Touku, Kananbl, Tennocmcrembl — ymeHbLLUEHME HOMepPa (MHOEK-

ca) TOYKHU, KaHamna, TenJ1IoOCNCTeEMbI.

. anI yCTaHOBKE CUMBOIJIbHbIX 3HAYEeHMN NN YNCNOBLIX BENUYNH — nepe-

MeLlleHne Kypcopa Ha rnore unn paspsagi 4ncra sneBo.

. Mpn npocmoTpe apxMBHbIX 3anUcen — NepeMeLleHne K Hayany cnmcka

apXMBUPYEMbIX NapaMeTpoB.

. B meHo Toukn, Kananel, Tennocuctembl — yBennyeHme Homepa (MHOeK-

ca) TOYKHU, KaHamna, TenJ1IoCNCTeMblI.

. anI yCTaHOBKE CUMBOJIbHbIX 3HAYEHMN UNN YNCNOBLIX BENUYNH — nepe-

MeLlleHne Kypcopa Ha norie uin paspag 41mcna enpaso.

. Mpun NpocMoTpe apXmMBHbIX 3anUceln — NepemeLLieHre K KOHLY crucka ap-

XBUPYEMbIX NMapaMeTpoB.

WN =

. MNepexopn B BbIGpaHHOE MEHIO/OKHO HUXHEro YPOBHS.
. AkTnBM3auuns ob6o3HavYeHNss peaakTupyemMoro napameTpa unm opmynbl
. 3anucb yCTaHOBMEHHOro 3HayeHWs napameTpa (BbINOIHEHME onepauun)

M BbIXO4 B MEHIO/OKHO bGonee BLICOKOTo YPOBHA.

-_—

. BbIxoa B MeH0/0KHO 6onee BbICOKOro YpOBHSI.
. OTKas oT 3anncn M3MeHeHHOro 3HadyeHus napameTpa (BbINOMHEHUA one-

pauumn) n Bbixod B MEHIO/OKHO 6051e€ BbICOKOrO YPOBHS.
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2.4.2.4. YcTaHOBKa NpUbOPHOro BpemMeHu

Monb3oBaTtenb MmeeT BO3MOXHOCTb B pexume PABOTA oguH pa3s
B TEYEHME Yaca NPOU3BECTM NOACTPONKY NPUBOPHLIX YacoB nyTemMm 06-
HYIEeHMS NoKasaHuM CeKyHA: npu 3HadeHusix cekyHg ot 1 oo 29 obHy-
neHne cekyHa npousonget 6e3 M3MEHEeHUst KONMYecTBa MUHYT; MNpu
3HayeHusax oT 30 oo 59 ¢ — ¢ yBenuyeHnem 3Ha4YeHnss MUHYT Ha eauHu-
uy. [Ins BbINOMHEHWA OaHHOW onepauun HeobXxoaMMO BOWTU B MEHHO
MapameTtpbl / Bpema u ycraHoButb onuuto Mogctpomka B ofHOM
CTPOKEe B KypCOpPOM, pacrosfioXXeHHbIM B cepeanHe NeBOn rpaHuLbl OK-
Ha. B BepxHeM npaBom yrny okHa OyaoeT nHauMumpoBaTbCa NnpubopHoe
BpeMs B popMaTte «4acbl:MUHYTbI:CeKyHAbI». Onepaumsa HaymMHaeTcA

nocne Toro, Kak ABaxAbl HaXkaTa KHomMka . Mocne nepBoro HaxaTns
oTkpbiBaeTcss okHO lMopctpomka 4YacoB [a / Het. [locne BTOporo
HaXkaTnsa NpomcxoauT obHyneHne 3Ha4YeHNst CEKYHA,.

OTKa3 OT BbINOSHEHUS I'IOﬂ,CTpOVIKI/I npon3BoanNTCA HaxXatnem KHOrl-

KK B npu HaxoxaeHun B okHe MopcTponka yacos [a/Her.

M3meHeHre B TennosbluMCnUTENE TeKyLero BpemMeHn (4atbl) Bbl-
nonHsieTcsa cnegywowmm obpasom. B meHwo Mapametpbl / Bpems /
Koppekuusa BpemeHu (Mapametpbl / Bpemsa / Koppekuusa patbl)

g B
KHOMKamm , . Kypcop A nocrieaoBaTenbHO yCTaHaBNMBAETCS B
NO3ULMI0 «4acbl», «MUHYTbI», «CEKyHObI» («OEHb», «MECAL», «roay).

Mocne 4yero KHoMkamu , N3MEeHAEeTCA 3Ha4deHune Bbl6paHHOFO

napameTpa. [py 3TOM OOHOKpPATHOE HaxaTue KHOMKW nnu
NPUBOAUT K U3MEHEHMUIO (YBENUYEHWUIO WM YMEHbLUEHMIO) YMCITOBOIO
3Ha4YeHUs1 Ha OHY eauHULY.

BBoa ycTaHOBNEHHOro 3Ha4YeHUss napaMeTpa NPOoM3BOAUTCS Haxa-

TNemM KHOMKU a, OTKa3 OT BBOJA — HaXaTneM KHOMKN G

B npubope peanusoBaHa QyHKLMA aBTOMATUYECKOro nepesona
4YacoB Ha «JleTHee» N «3nmHee» BpeMs. [lepeBoa Ha «reTHee» BpeMs
OCyLlecTBnsAeTcs B nocrnegHee BockpeceHbe mapTta B 1:59:59 Ha oguH
yac Bnepepn, nNnepeBoq Ha «3MMHee» Bpemsi — B MnocregHee BoOcKpece-
Hbe OKTA6ps B 2:59:59 Ha oamH Yac Hasag. Npwu Bbinycke U3 NponsBoa-
CTBa AaHHas PyHKUMA B TennoBblYMcinTene oTkntodeHa. Mogknove-
HUe PyHKUMN aBTOMAaTMYECKOro nepeBoaa 4acoB — No 3akaay.

BHUMAHUE! He pekomeHayeTcA npou3BOAUTbL YCTaHOBKY
«3UMHero» U «neTHero» BpeMeHU BPY4HYHO.
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2.4.2.5. BBog pacyeTHbIX hopmyn

BBopg pacueTHbIx hopmyn npomnsBoauTcst B MeHo Tennocucrembl/
KoHdwmrypauma. Bug pacyetHon popmynbl JOMMKEH COOTBETCTBOBATb
CTPYKType Tennocuctembl (npumep — Mpunoxerue X).

YcTaHoBKka hopMynibl pacyeTa Tenna npoussoauTcs B crieayowem
nopsiake:

B OKHe Tennocucrtema X KHONKamu , yCTaHaBJIIMBaeTCA 3Ha4e-
HWne HomMepa TernJiIoCUCTEMbI,

pacyeTHasa ¢opmyna W1 (W2) yctaHaBnnBaeTcss B OQHOW CTPOKe C
KypCOpOM > MpY NOMOLLM KHOMOK nnm , nocrne Yero Haxuma-

€TCA KHOrMKa B n nog 3HakKoOM paBeHCTBa NoABIIAETCA KypCop A;

NpU MONOXEHUN Kypcopa A nop 3HakoM paBeHCTBa KHOMKamu ,

BblOMpaEeTCs HY>KHbIN B pOpMYIbl;

- 3aTeM Kypcop A MNpY NOMOLLIN KHOMOK , noovepeaHo ycTtaHas-
nueaeTcs nog undpoBbIM NHAEKCOM 0603HAYEHNA MaCCbl M U SHTanb-
num h;

- BblbnpaeTtcsa TpebyemMbii LMAPOBON MHAEKC KHOMKaMM , ;

- BBOA CbOpMyJ'IbI npon3BoaANTCA HaXatnem KHOMKU B, OTMEeHa BBOAaA —

Ha>XaTnem KHOIKKN .

Mopsaok BBoga pacyeTHon hopmynbl ans W3 n XW (B meHio UTo-
roBble AaHHble) TaKkoM Xe, HO YCTaHOBKM LMPOBbLIX MHOEKCOB AN
obosHaveHnn W1, W2, W31, W32, W33 He TpebyeTcs.

2.4.2.6. HasHa4yeHve TemnepaTypbl U JaBreHNS B pacHEeTHOM KaHarne

OnpepeneHve SHTanNbNUM M NAOTHOCTM MPOM3BOAUTCH C Y4ETOM
HasHa4eHHbIX ANA KaHana TemnepaTypbl M gaBneHus. HasHauyeHwe
NPOM3BOAMUTCS MNyTEM HE3aBUCUMOW YCTAHOBKM COOTBETCTBYIOLLMX
UMpoBbIX MHOEKCOB 0603HAYeHU TemnepaTypbl U AaBMEHUA B MEHIO
Kananbi / Kondour. h0(1,...,6)=f(tX,PX).

[nsa yctaHoBkun uudpposoro nHaekca ansa t unn P B okHe Kanan 0
(1,...,6) Kypcop yctaHaBnvMBaeTCs NoA HYXHbIM O0B03Ha4YeHWeM KHor-

€ 3 (1)
Kamu , . 3aTtem BblbupaeTcsl 3Ha4YeHNe nHOEKCa KHOMKamm ,

. BBoa 3HaveHus npon3BoaAnNTCA HaXXaTuem KHOMKU B, OTMeHa

BBOAA — HaXaTnem KHOIMKN .
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2.4.2.7. Hactporka kaHana nsmepeHuns gasneHus

Mocne moHTaxa [ BO3MOXHaA HacTpoVka KaHana W3MepeHus
AaBneHusl NP1 NOMOLLM NapameTpoB:

- MAakKCMmalrnbHoOe pgaBJjieHne 1 agmnana3oH pa6OTb| TOKOBOIO BbIXoaa
MO x,xxMMa x-xxMA;

- BbicoTa ctonba xugkoctn H;
- cMeLleHune Hynsa AP.

MapameTp H yunTbiBaeT BbICOTY cTOnbGa >XWMOKOCTU, PaBHYK pac-
CTOSIHUIO MO BepTuKanu Mexay 4yBCTBUTESbHbIM anemeHtom [ wu
CTeHKoM Tpybonpoeoga. [Anana3oH BO3MOXHbIX 3HavyeHun H = +10 m.
Mpu pasmewenun M Bbiwe TpybonpoBoda 3HayveHne H — nonoxwu-
TernbHoe.

MapameTp AP 3agaeT cMmelleHne Hynsi KaHana namMepeHns gaene-
Hua. OnpegenuTb 3HadeHne cmelleHna AP MOXHO Mo nokasaHusiM Co-
OTBETCTBYIOLLErO KaHana namepennsa aasnenusa, korga N4 Haxogutcs B
cpeae ¢ atMocdepHbIM AaBNeHNaM (Hanpumep, BbIBUHTUB €ro u3 Tpy-
6onpoeoaa). [Anana3oH BO3MOXHbIX 3Ha4YeHun AP = +0,1 MlMa.

3Ha4yeHnsa napamMeTpoB 3a4atoTcs B MEHIO TOYKM.
2.4.2.8. HacTtpouka pexnma otobpaxkeHus pacxoga

[Ona obecneveHns 6onee crTabunbHOW MHOMKaAUMKM pacxoda Ha
akpaHe XKW npu ero manbix 3Ha4eHUsX UCMONb3yTcA napameTpbl Ty
(nepuog ycpegHeHnsa) n Tcb (nepuog cbpoca). [JaHHble napameTpsbl
OTBEYalOT TONbKO 3a pexuMm oTobpaxkeHus nHgpopmaumm Ha XK n B
pacyeTax MaccCbl U KONIMYeCTBa Tena He y4acTBYHOT.

«Bpemsa ycpegHeHusa» — 310 MHTEpBan, B Te4eHne KOTOpOro npo-
n3BoguTCA nogcyeT umnyrnbcoB, npuweawmx ot P. NokasaHns pac-
xoaa Ha XKW 6yayt obHoBnATbCA ¢ uHTepBanom Ty. [mnanasoH BO3-
MOXHbIX 3HayeHun Ty — ot 5 go 3600 c. MNocne nHuumanusaumn TB
Ty=5c.

«Bpems cbpoca» — aTO UHTEpBar, B Te4EHNE KOTOPOro OXunaaeTcs
noctynneHue xots 6ol ogHoro umnyneca ot MNMP. Ecnn B TevyeHne Tcb
He NMOCTYynNuno HU oAaHoro umnynbca, To Ha XKW oTtobpaxkaeTtca Hyne-
BOW pacxod. Ecnun nmnynbc nocTynun, TO 3Ha4YeHne pacxoga He paBHO
Hyno, a oTcyeT Tcb HaumMHaeTcsa cHoBa. [Jmana3oH BO3MOXHbIX 3HaYe-
HU Tcb — ot 5 o 240 c. MNMocne nHnymanmsaumm TB Teb=5 c.

3HaveHus napamMmeTpoB 3a4alTCA B MEHIO Toukmn.

PekomeHayemble coyeTaHus 3HavyeHun Ty n Tcb B 3aBMCMMOCTM OT
yacToTbl crniegoBaHna nmnynscos NP, npuBeaeHbl B Tabn.8.

Tabnuua 8
Hacrora cnefosanms 3 000-20 20-0,2 0,2-0,01 0,01-0,005
umnynscos ot MNP, 'y
Ty, ¢ 5 500 3 600 3 600
Tc6, ¢ 5 5 100 200
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24.209.

YcTaHoBKa ycnosus ovkcauum (KpUTepUst OLEHKN) Hanmnymsi HeluTaTHON
cuTyauum

YcraHoBka ycnosus ansa HCO npoussogmntca B MeHwo Tennocu-
ctembl / HewTtatHble cutyauum / HCO / Y0. Ycnosue 3agaeTcs B Buae

dopmyIbl:
Qnp < Qo6 < Qnp - Knp.

dopmyna BbIbMpaeTca KHoNKamm , . Beog dopmynbl npo-
N3BOOMUTCHA HaXKaTMeM KHOMKM a OTMeHa BBOJA — HakaTMem KHOIMKK

B. Ecnun cdopmyna He BbibpaHa, TO ycTaHaBnMBaeTcAa 3HadeHne He
3apaHo.

3HaveHne Knp BBoauTtCca B MeHo Tennocuctembl /| HewTaTHble
cutyauum / HCO kak onucaHo B n.2.4.2.3.

YctaHoBka ycnosun gna HC1-HC3 npounsBogutcsa B meHio Tenno-
cuctembl / HewTatHble cutyauum / ¥Y1(2,3). Ycnosue (kputepui
OLeHKWN) 3agaeTca B Buae opmynbl, 0606LieHHas CTpyKTypa KOTOPOWn
npueegeHa Ha puc.3.

dopmMmurpoBaHme KpUTEPUS NPON3BOANTCS B CEAYHOLLEM MOPSIAKE:

B okHe Tennocucrtema x KHOMKamu , yCTaHaBIIMBaeTCA 3Ha4e-
HNe HOMepa TEenJ1I0OCUCTEMBbI,

obo3HauveHne ycnosusa Y1 (2, 3) yctaHaBnMBaeTCa B O4HOW CTpoOKe C
KypCOpOM > NPy MOMOLLUMN KHOMOK , N HaXUMaeTcs KHorka

Npu NONOXEHUN Kypcopa A ; KpaiHeM NeBoM MONoXeHun noa dop-

MYITOM KHOMNKamMm , BblOMpaeTcs HYXXHbIN BUA, napametpa. lMpu
Bblbope kputepusi He 3apaHo ocTarnbHble KOMMOHEHTbI (hOpMynbl OT-
CYTCTBYIOT;

9B
3aTem Kypcop A NPV MOMOLLM KHOMOK , . nooyepeaHo ycTaHaB-
nMBaeTca Noa KaxabiM YNeHoM hopMyIbl, TPEOYOLWMM U3MEHEHUSA B
nepBoHa4anbHOM BUAE;

BblOMpaeTcs Tpebyemoe obo3HayeHue, uMcpoBoe 3HAYEHNE MHAEKCA

Uin 3HavyeHne BeJrMim4mHbl KHOMKamMu , ;

BBOA (*)OpMyJ'IbI NpPon3BOANTCA HaXaTem KHOMKU B, OTMeHa BBOAa —

HaXXaTnem KHOIKKN .
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2.4.2.10. YcTaHOBKa peakuum Ha HeLTaTHY0 CUTyaLmio

YctaHoBka peakumn ans HCO npowusBoautcss B MeHio Tennocu-
ctembl / HewTatHble cutyauum / HCO / P0. Peakuus 3agaeTcs B Buae

dopmMynbl:
Q = (Qnp+Qo6)/2.
Mopspok yctaHoBku peakumn ans HCO ananornyeH nopsgky ycra-
HoBkuM ycnosua gnsa HCO.

YcTtaHoBka peakumn gna HC1-HC3 nponsBogutcs B MeHto Tenso-
cuctembl / HewTtaTtHble cutyauum / P1(2,3). Peakunsa 3agaetcs B Bu-
ae dopmynbl, 0606LEeHHasn CTPYKTypa KOTOPOW NpuBeaeHa Ha puc.4.

Mopsagok gencteun Npu 3agaHum oopMyrbl peakumMm aHanornyeH
nopaaky OencTBUM nNpU 3afjaHuM KpUTEpPUS HewTaTHOM CUTyauuu
(n.2.4.2.9).

2.4.2.11. YcTaHoBKa anroputma paboTbl AUCKPETHOrO BbiXxoaa

YcTaHoBKa anroputma paboTbl ANCKPETHOrO BbIXxoAa NPON3BOANTCSA
B MeHto MapameTpbl / IMCKpeTHbIN Bbixoa / ANroputm paboThil.

Pexum paboTbl ANCKPETHOro BbiIxo4a MoOXeT He 3agaBaTbca (He
3apaH). [1pn 3TOM ANCKPETHLIN BbIXOA HE PYHKLMOHUPYET.

AnropuT™ AN 4acTOTHO-MMMNYSIbCHOIMO WUINWN JNOFMYECKOro pexuma
paboTbl OUCKPETHOro Bbixoda 3aJaeTcs B BuMAe OAHOM U3 dhopmyn,
0606LLEeHHbIE CTPYKTYPbI KOTOPbIX NpUBeaeHbl Ha puc.5, 6.

F=@X+

+ 00X
Qm, t, P, 1E, 2E, 3E l'

0,1,...,6

OTCYTCTBYET 3HAaK U BTOPOM WieH, +, -, X, | —
+ -, %,/

0...999 999,99

)+ X XX

Puc.5. CTpyKkTypa u BO3MOXHble 3Ha4YeHUs1 YnieHoB hopMyrbl ANSl YacToT-
HO-UMNYNbCHOrO peXxuma paboTbl.

dopmMyna YacTOTHO-MMMYMNbLCHOMO pexuma paboTbl, 0603HaYaEMO-
ro 6yksow F, onpefensiet 3aBUCUMOCTb YacTOTbl CriefoBaHNa UMMy b-
COB Ha BbIXOZe OT 3Ha4YeHVs1 U3MepPSiIEMOro napameTpa.

dopmyna norn4eckoro pexunma pabotbl, 0603Ha4aemoro 6yksom L,
onpegensieT ycnoBusi NOABMEHMS Ha BbIXOA4E Pa30BOM KOMaHAbl (YpoOB-
HA + 5 B).

Mpn ycTtaHoBKe pexmma paboTbl OUCKPETHOro BbIXO4a CHavana
KHOMKaMu , BbIOMpaeTCsl pexum, a 3aTemM 3a4aeTcs anropuTm
paboThbl.
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Mopsgok pgenctBuin npu  3agaHun  popmyn  Ond  UMMYNbCHO-
YaCTOTHOrO W JIOMMYECKOro PEXMMOB paboTbl aHanornmyeH nopsaaky
AENCTBUM NPpY 3aaHUN KPUTEPUSA HELLTaTHOMN CUTyauun.

L=0UX > UX + X. XX

om,t, P
0,1,..,6
> <

+, -, %,/
0...999 999,99

Puc.6. CTpykTtypa U BO3MOXHble 3Ha4YeHUA YfieHOB ¢hopmynbl Ans rforu-
YecKoro pexuma paboTbil.

2.4.2.12. [NpocMOTp apxnBoB

[na npocmoTpa apxmBoB Heobxoaumo BbibpaTb MeHo ApxuBbl /
YacoBon, ApxuBbl / CyToUHbIA U ApxuBbl / MecsiYHbIW (TOMbKO B
pexume CEPBUC unn HACTPOWKA), BbibpaTb HYXHbI MHTEpBan ap-

XUBUPOBaHNA Npu nomMoLn KHOMOK , M C NOMOLLbI KHOMOK

, NMPOCMOTPETH 3aapXNBMPOBaHHbIE 3HAYEeHNA NapameTpOB.
NMPUMEYAHUA.

1. B nepeyeHb apxvBupyeMbix napameTpoB Ao6aBneHO CNOBO COCTOSIHUS
Tennocuctemsbl. MoaTomy ans obecneyeHnst NPOCMOTPa apXxMBOB C UC-
NoNb30BaHNEM «CTaporo» cepBucHoro MO Heo6XxoaAMMO BOWTU B MEHIO
MapameTpbl 1 ycTaHoBMTL COBMeECT. apxuBa - Aa: COBMECTUTb CTPO-
Ky, coOep)kallyl HavMeHOBaHWe napameTpa, C KypCOpoM, pacrono-

XEeHHbIM B cepeagunHe nesou rpaHnLbl OKHa, N HaXXaTb KHOIMKY B

Ecnun gna npocmoTtpa apxusoB TB ncrnonb3yeTcss «HOBOe» cepBuUC-
Hoe MO (BbinyweHHoe ¢ Tekywen sepcuen MO TB), To onsa napameTpa
CoBmecT. apxuBa He0OX04MMO YCTaHOBUTb 3HAYEHNE HET.

2. NpocmoTp Ha KK cnoBa cOCTOsIHMSA, 3anMCaHHOIo B apXmnB, BO3MOXEH
TOJSIbKO MPU MPOKPYTKE CrMCKa 3aapXMBUPOBAHHbIX MNapameTpoB B O-
pagke ybbiBaHNSA 3Ha4YEHUA NX UHOEKCOB.
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2.5. Nopsapok paboTbl

2.5.1. MNMocne BkntodeHnss Nnpubopa Ha gucnnee nHanuupyeTcs nHdpopmMmaums
o npubope n Bepcum nporpammMmHoro obecneyeHusi, 3aTeM — MHpopma-
UMs 0 NPOXOXAEHMM HayanbHOro CaMOKOHTponsa npubopa. o 3aBep-
LUEHN0 CaAMOKOHTPONA Ha gucrnnee oTobpaxaeTcs OCHOBHOE MEHIO.
BBedeHHbI B aKcnyataumio TENnoBblUUCIIMTENL paboTaeT Henpe-
PbIBHO B aBTOMATUYECKOM PEXNME.

Pa6oTa nonb3oBaTtens C TEMnoBbIYUCIIUTENEM MOXET OCYLLEeCTB-
NATLCA NMMBO C NMOMOLLBIO KnaBuaTypbl U Aucnies, NMGo ¢ MOMOLLbIO
nepcoHanbHOro KomnboTepa.

2.5.2. CunTblBaHNE TEKYLUMX 3HAYEHUIA U3MEPSIEMbIX MApaMeTpPoB, a TakKke
COOEPXMMOro apxmBOB UM XypHana AeUCTBUM onepartopa MOXeT OcCy-
LecTBNATbCA ¢ Agucnnesa TB.

BHUMAHMUE ! Ha aucnnee XKW moxeT HabnogaTbCca HeyCcTOMYm-
Bad MHAOMKAUMSA TEKYLLEro 3Ha4yeHusi pacxoga B CrnyyYyae W3MEHEHUN
pacxofa, CBsi3aHHbIX C MYCKOM, OCTAHOBOM WUSIM  PeryrimpoBKON NMOTOKa
TENMOHOCUTENS, a TaKkKe NPU 3HAYEHUN pacxoda HWXKE HaUMEHbLUEro
ans ucnonb3dyemoro tuna [P. HeycToMuMBOoCTb MHAMKAUUKM pacxona
Npu Pe3KUX M3MEHEHUAX UM MarblX 3HAYEHUSX pacxoda CBA3aHbl C
nepmogom obpaboTknm mHpopmaumm, BbLIBOAUMOW Ha OUCNAEN, U He
BNUsieT Ha paboTy cyeTynMKoB o6beMa TEMNOBLIYUCTIUTENS.

2.5.3. CuntbiBaHNE 3HAYEHUI apXMBUPYEMbIX NAapamMeTpPOB MOXET OCYLLEeCTB-
NnATbCA C MHAMKaTopa u no nHtepdencam RS-232, RS-485 unu Ether-
net.

[nsa cdopMupoBaHMa OTYETOB BO3MOXHO WCMONb30BaHWE TOJSIbKO
TEX apXMBHbIX AaHHbIX, KOTOPbIE 3anncaHbl N0 UCTEYEHUIO KaneHaap-
HbIX CYyTOK C MOMEHTa nocnenHero nepeknoveHnsa ns pexvva CEPBUC
B pexxum PABOTA.
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2.6. Bo3MOXHble HeMcnpaBHOCTHU

2.6.1. B npouecce (YyHKLMOHMPOBAHUSA TEMMOBbIMUCUTENS MPOU3BOANTCSA
anarHocTtuka coctoanuma TB, MNP, MT wn M. ®akt BO3HUKHOBEHUSA HEUC-
NpPaBHOCTU OTOOpaxkaeTcsa B CNoBax COCTOSIHUS KaHanoB W TEnsocu-
ctem (Mpunoxenwne IN).

2.6.2. Npn BO3HMKHOBEHUMN OTKa3a JaTyMKa B MEHIO COOTBETCTBYHOLLEN TOYKM
namepeHnsa psgom ¢ obosHayeHneM napameTpa nosiIBUTCA Haanucb
OTtka3 gaT4ymka, a B cTpoke OTKa3bl 4aTYUKOB BbICBETUTCS 0603Haue-
HWe oTkasaBwero gatyuka: P — pacxoga; T — Temnepatypsbl, [ — oas-
neHus.

O,D,HOBpeMeHHO B CloBax COCTOAHUA COOTBETCTBYHOLLUUNX MEHIO Ka-
Han n TennocucTema NosiIBATCA OTMETKN O HanNM4ymMm oTkasa.

2.6.3. Npun Bo3HMKHOBEHNN cbosa NMBO oTKasa B paboTte TB Heobxoanumo ans
NpoBEepKN NPON3BECTU nepesanyck npubopa nyteM KpaTKOBPEMEHHOro
OTKITIOYEHUS NUTaHUA.

2.6.4. MNpn oTKase oAQHOro M3 AaTyMkoB cornacoBaHHon napbl [T gormkHa
Npoun3BoanTLCS 3aMeHa 0bomx npeobpasoBaTenen cornacoBaHHOW na-
pbl.

2.6.5. lNpwu otcyTCcTBUM CBEYEHUS nHaukaTopa Ha TB Heobxoammo npoBeputb

HanMune HanpsbkeHUs nNUTaHus NMOO 3aMeHUTb NpPeaoXpaHUTENb HO-
mMuHanom 1,0 A Ha 3agHen cTeHke Moaynsa u3MepuTens.

2.6.6. Ecnn gencteug, npeanpuHATble B COOTBETCTBUM C YKa3aHHbIMU BbilLE
pekoMmeHgaunamm, He rnpmBerin K BOCCTaHOBJITIEHUIO Hopmaanon paGo—
Tbl U3genuad, cnenyet O6paTI/ITbCFI B CepBI/ICHbIIZ LUEeHTP (peFI/IOHaJ'IbHOG
I'IpeLI,CTaBVITeJ'IbCTBO) U1 K NU3rotoBUTEIO N3gernns.
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3. TEXHWYECKOE OBCITYXUBAHUE

3.1. BBeaeHHbIN B SKCcnnyatauno TeNNOBbIYNUCIIUTENb pEKOMeHOYyeTCA noa-

3.2.

BepraTb NeEpMoaN4eCcKoOMYy OCMOTPY C LiENb0 KOHTPONS:

- pabotocnocobHocTu TB;

- HaNMuKUsa HaNPSPKEHUS MUTaHWUS;

- cobniogeHna ycnosun akcnnyartauum TB;
- OTCYTCTBUS BHELLHNX NoBpeXxaeHun TB.

MeprvognMYHOCTb OCMOTpa 3aBUCUT OT YCIOBWUI 3KCNyaTauuun, HO
He [oMmKHa ObITb pexe OAHOro pasa B ABE Hedenu.

HecobntogeHve ycnosuin akcnnyataumm TB B cootBetcTBUM € n.1.2.5
MOXET NPMBECTM K OTKaldy npubopa unv NpeBbIEHWO OOMYCTUMOro
YPOBHS! MOrPELLUHOCTN N3MEPEHUN.

BHellHNe noBpexaeHust Takke MOryT MPUMBECTM K MPEBLILLEHMIO
[A0NYCTUMOrO YPOBHS! MOrPELLHOCTM M3MepeHuid. Mpu NosiBNeHNn BHELL-
HUX MOBPEXOEHWUI U3Oenus Unu kabens nNuTaHusl, cBA3N HeobXxoanmo
06paTUTbCA B CEPBUCHLIA LIEHTP WU permoHanbHoe npeacTaBUTElb-
CTBO 4111 onpeAeneHns BO3MOXHOCTU ero AanbHenLwen aKkcnnyataumn.

Hannune HanpskeHna nutaHus TB onpegensietcs no Hanumuumio
MHOMKaUMM CUMBONOB Ha aucnnee. PabotocnocobHocTe npubopa
onpegensaeTcs no coaepXaHw MHavkaumm Ha gucnnee TB. Bo3mox-
Hble HEeMCnpPaBHOCTU, OTKasbl, HewTaTHble CUTyauun, UHANLMPYyEMblE
TB, yka3saHbl B Npunoxexun I

3.3. ins npoBepkun pa6OTOCI'IOCO6HOCTI/I KaHaJ10B namepeHumna pacxoga, tem-

nepaTtypbl 1 OaBNeHUs MOXHO BOCMONb30BaTbCA UHCTPYKUMEN, NpuBe-
neHHou B NpunoxeHnn K.

3.4. Npu nepesoge TB B pexum CEPBUC nnu HACTPOWMKA:

- HA4YMHaeTCd HaKonJieHne BpemMeHn npocTtod,
- NpeKpawaeTca 3arnncCb B apXuBbI 3Ha4YeHNN CyMMapHOro KoJin4dectBa

TEenna,;

- nNpoaoJnKaeTcda HakKonreHne TeKyLunx 3Ha4YeHur maccbl U Tenna, oTob-

paxaeMblx Ha akpaHe XXKW.

MepeBog TennoBbluucnutens u3 pexuva CEPBUC  wnn
HACTPOWKA B pexxum PABOTA npusoauT K nepesanycky npubopa v
BO3BpaALLEHNIO NHOUKALMM K 3HAYEHMUSIM MacCbl U Tenna, HakonfeHHbIM
K MOMEHTY nepeBoga Tennosbluncnutensa u3 pexuma PABOTA B pe-
xum CEPBUC wnu HACTPOWKA. Mpu 3TOM BOCCTAHOBMEHHbIE Ha
KKW 3HaveHuss maccbl U Tensia MOryT oTnmnyaTtbCs OT 3HA4YeHWUn, 3a-
duKCMpoBaHHbIX HAa MOMEHT Bbixoaa un3 pexmnma PABOTA, nocKonbky
nepuog obpaboTka nHdopmaumm ans 3anicu B apxmebl coctaBnset 1
MUHYTY.

3.5. lNoBepka TennoBbIYNCIINTENS NPON3BOAUTCSA B COOTBETCTBMUN C METOAN-

KOW NOBEPKMU, N3NOXEHHOW B YacTu |l HacTosLLEero pykoBoacTBa.
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3.6. OTtnpaeka npubopa Anst NpoBeaeHUst NoBeEpPKkM NMBO peMoHTa OOoSkHa
npon3BoanTbLCA C nacnoptom npubopa. B conpoBoanTENbHbIX AOKY-
MeHTax HeobGXOoAMMO YKa3sblBaTb MOYTOBbIE PEKBU3NTLI, TenedoH U
dakc oTnpaBuUTeENs, a Takke cnocod n agpec obpaTHOM AOCTaBKMN.

4. YIMIAKOBKA, XPAHEHUE U
TPAHCINOPTUPOBAHMUE

4.1. TennoBbI4YUCNIUTENb YNaKOBbIBAETCA B WUHAMBMAYANbHYK Tapy KaTtero-
pun KY-2 no FOCT 23170 (Awuk n3 roopmpoBaHHOrO KapToHa).

4.2. TB gomkeH XpaHUTbCSA B YNakoBKe M3roTOBUTENS B CyXOM OTannvBae-
MOM MOMELLEHNN B COOTBETCTBMM C YCMOBUAMM XpaHeHust 1 cornacHo
FOCT 15150. B nomeweHmMn ans XpaHeHUst He OOSMKHO OblTb TOKOMpPO-
BOASILLEN MbINW, NAPOB KUCIOT, LWEeNoYen, a Takke rasoB, Bbi3blBalOLLMX
KOPPO3M1IO 1 paspyLlaloLLnX U30NALMIO.

TennoBbluMcnuTenb He TpebyeT crneumanbHOro TeXHN4Yeckoro oo-
CNY)XMBaHUS NPU XpaHEHUN.

4.3. TennoBbYNCAINTENM MOFYyT TPaHCNOPTMPOBATbCA aBTOMOOUIBbHBIM,
PEYHbIM, KENEe3HOOOPOXHbIM N aBUALMOHHLIM TPaAHCNOPTOM (Kpome
HErepmMeTn3NpOBaHHbIX OTCEKOB) Npu COGMOAEHUN CneayoLwmx ycno-
BUW:

- TPAHCMNOPTMPOBKA OCYLLECTBNSAETCS B 3aBOLCKOW Tape;

- OTCYTCTBYET NpsiMoe BO34ENCTBNE BNaru;

- Temnepatypa He BbIXoauT 3a npegensl ot muHyc 30 go 50 °C;
- BNaXXHOCTb He npesbiwaeT 95 % npu Temnepatype ao 35 °C;

- Bubpaums B ananasoHe ot 10 go 500 Ny ¢ amnnutyaon oo 0,35 Mm unu
yckopeHvem 1o 49 m/c?;

- yAapbl CO 3HaYEHVEeM MUKOBOTO YCKopeHust 40 98 m/c;

- YNOX€eHHble B TpaHCMopTe U3denvs 3akpenneHbl Bo n3bexaHne nage-
HUS 1 cOoyaapeHui.
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NMPUNTOXEHUE A. KoHCTpyKUMA TennoBbIYUCIUTENA
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* - CNpaBOYHbIN pasmep

1 — Oucnnel uHdukamopa,; 2 — knaguamypa; 3 — Modyrib eblduciumens; 4 —
MoOyrnb usmepumernsi; 5 — mMoOynb Kommymauuu; 6 — cybbriok obpabomku
OaHHbIX; 7 — 2epmM0o8e00sI; 8 — pasdbeMm RS-232; 9 — knemma 3a3emrieHuUs (3a-
HyrneHus).

Puc.A.1. Bunag tennoBbluncnutens.
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EEmevE
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| — KOHMaKmMHbIe anemeHmMbl KOMOUHUPOBAHHO20 MOOYrIs;

1 — npedoxpaHumernb;, 2 — pa3beM MooKYeHuUs kabersns numaHusi
=24 B; 3 — pasbvem moOyrnisi Ethernet; 4 — pasbem nodknoyeHUs wieu-
¢ha ceq3u ¢ 8HeWHUM pasbeMom RS-232; 5 — KoHmakmHble napbi Onsi
ycmaHo8Ku pexxuma pabomsl QUCKpemHozo ebixoda; 6 — pa3bem Ouc-
KpemHoz20 8bixo0a; 7, 8 — KOHmaKkmHble napbl 071 yCmMaHOB8KU pexuma
ynpaeneHus TB J3 u J4 coomeemcmeeHHO, 9 — pasbeM MoOKMOYEeHUS
kabensi ces3u RS-485; 10 — pasbembl 0519 noOKYeHUs wietighos
c8513u ¢ MOOyrieM KOMMymauyuu.

Puc.A.2. Bug c3agu cy66noka o6paboTku AaHHbIX.
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H O603HavyeHne O603HavYeHne KOHTaKToB
auMeHoBaHWe Bbixoga
BbIXOOHbIX CUrHaNoB (KOHTaKTHbIX Nap)
RXD 1
RTS 2
RS-232 TXD 3
CTS 4
GND 7
[NCKpeTHbIN BbIXOA TSOUT +/- Ji1, J2
GND -
RS-485 A / Data- -
B / Data+ -

NMPUMEYAHUE. K BHYTpeHHeMy pa3zbeMy RS-232 nogknwovaeTcs
kKabenb OT BHeLWHero pasbema RS-232, pacnonoXxeHHOro Ha moayne
KOMMYyTauuu.

Puc.A.3. O603HaYeHue BbLIXOAHbLIX CUrHarioB KOMOMHMPOBaAHHOro mMoAyns
(RS-232 / RS-485 / oUCKpPEeTHbIN BbIXOA).

CoeanHUTErNbHBIN

kabenb \ﬂ
1o2o3o4o5 ;g‘g\é— il (Bua pasbema
6e7a%e 90 oooo [[ 1 CBEpPXY)
2 8
a) pasbem DB9 uHtepdeiica 0) pasbem RS-232, nogknoyaemMbin
RS-232 Ha kopnyce mogyns K mogynto RS-232 / RS-485 / guckpeT-
KOMMyTaLum HbI BbIXOA

Puc.A.4. Pazbembl kKabensa nHtepcgenca RS-232.
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Puc.A.5. O603HaYeHMe KOMMYTaLMOHHbIX 3NIeMeHTOB moayna Ethernet.

G

1 8

a) BuA 1 HyMepauus KOHTakToB pasbema RJ45

KoHTakThl
Pasbem RJ45
Llenb Pasbem HooKoYeHme noaknioveHme
moayns Ethernet D'K ceTn K nepcoHanbHoMy

KOMMbOTEPY
TX+ 1 1 3
TX- 2 2 6
RX+ 3 3 1
RX- 4 6 2

0) Tabnuua koMMyTaumMmM curHanoB B kabene cBsi3M C CeTblo U kabene cBA3n ¢
MK.

Puc.A.6. Pazbem RJI45 kabensa uHtepcenca Ethernet.
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)
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PT2A noToKa

HasHayeHue KOHmaKmHbIX KOr1000K:

XP1-XP3 — pasbeMbl nodKnoYeHuUs1 wielghos cesa3u ¢ Modynem obpa-
6omku 0aHHbIX;

XT1-XTS («1T1...[1T6») — KOHMaKmHble KOfI00KU MOOK/IHOYeHUs1 Kabe-
net cea3u ¢ npeobpazosamensimu memnepamypsbl;

XT6-XT8 («[141...N1M46») — koHMaKkmHble KOoOKU NOOKIIYeHUs1 kabe-
el ces3u ¢ npeobpasosamerisiMu 0aerieHus;

XT9, XT10 («[MumaHue =24B») — KOHMaKkmHble KOSTO0KU rMOOK/I0HYEeHUS
BHewHeao Kabens numaHus =24B, a makxe kabens nu-
maHusi Modyrnsi obpabomku;

XT10 («DIR1») — KoHmakmHasi Kosio0Ka [100K/IYeHUsT cuaHana
HarpasneHue rnomoka NP pesepcugHO20 UCMONHEeHUS;

XT11-XT14 («[1P1...[1P6») — KOHMaKkmMHbI€ KOr1I00KU MOOKITIOHYEHUS Ka-
benel ces3u ¢ npeobpa3zosamensiMu pacxooa;

XT11-XT14 («[lumaHue pacxoOomepos =24B») — KOHMaKkmHele Koroo-
Ku Oris1 NoOKroYeHUss kabeneul numaHusi pacxoO0oMepos;

J1/32, J3/J34, 35136, J7/38, J9/J10, J11/J12 — KOHMaKmHbIie rnapbl Ors
ycmaHo8KU pexuma pabombl 8Xx00HO20 Kackada UMIlysibC-
Ho-yacmomHozo exola |1, 12, 13, 14, 15, 16 coomeem-
CMBEHHO;

J13-J18 — KOHmaKkmHbie napbi 0519 ycmaHo8KU pexuma pabombl 8x00-
Hoe20 Kackada sioeudeckoz2o exoda DIR1.

Puc.A.7. Bug nnatbl KOMMyTaLuu.
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Puc.A.8. KpenneHue TB Ha DIN-penky.

250*

200"

1010,2*-»*

180%0,2* ———»

25*

3 oTB. D8

2 oTB. 6

1,5*

197*

a) onopHas ckoba

* - CNpaBOYHbI pasmep

Hi

1 — DIN-petka; 2 — KpoHWmeuH,; 3 — MoOyJib KOMMymauyuu.
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0) npmxnmHas ckoba

Puc.A.9. Cko6bl MOHTaXHble ANnA KpenneHnsa kabenen cBAswn.
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Y

WUToroBble AaHHbIe

Ce30H
W = x,xxxxxxx Fkan

> XW =W31 + W32

Toukun —

Kananbl —>} Punc.B.1
Tennocucremsbl —»

UtoroBble AaHHble

MapameTpbl

XypHan gpenctBum —»

padmng _>} Puc.5.3
O npubope

> Ynp.TC

->| [> PacuyemHbie chopmyiibl |

Y

MapameTpbl npubopa

Bpemsa

[> OucKpeTHbIN BbIXoA
UHtepdenc MODBUS
UHtepdenc Ethernet
Pa3mepHocTu

> Mpoeepka WatchDog
FJG -Hem
CoBwmecT. apxuBa -/[a

[> 3arpy3ka nporpammbl
3aB. HOMEp  XXXXXX

P < Tekywas dama > < Tekywee spems >

> Koppekuusa BpemeHn

CnyxebHas onyusi MeHo

> Koppekuus gatbi
MoAacTtpoiika

Y

OnCcKpeTHbIN BbIXOA

®opmyna dns 3afaHust
pexuma pabomsl 8bixoda

MapameTpbl MODBUS

CkopocTb
Appec  xxx

xxxxx bop

MapameTpsl Ethernet

IP:
msk
GW
MAC:

XXX XXX. XXX. XXX
XXX XXX. XXX. XXX
XXX XXX XXX. XXX
XX-XX-XX-XX

\i

Pa3mepHoCcTb

> m

pacxopa:

TennoThbl:

OLWHOCTH:

acwTab:

Bpemsa

TeKyllee Xxx . XX . XX
HOBO€ XX . XX . XX

Oarta

TeKywasa XX - XX - XXXX
HOBad XX - XX - XXXX

NoacTpoiika yacos

(ﬂa-J / HeT-é|)

- UHOuyupyemcs 8 pexxume CEPBUC

g oocmyrHo 0n1s1 pedakmuposgaHusi 8 pexume CEPBUC

Puc.b.2.
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Toukm -
Kananbli —> > Puc.B.1
Tennocucrtemsbl —

UToroBble gaHHbIe
MapameTpbl
XypHan gencrteumn
ApXxuBblI

O npubope

>} PucB.2

XypHan genctBumn

XypHan genctBum

\

CocTosiHMe XXypHana
MpocmoTp 3anucen
OuwucTKa XypHana

HavaTt <uvac : MuH > < O0eHb - mecsy - 200 >
< yuycJsio 3anuceti > 3anucum
Ao < y4ac : MUH > < 0eHb - mecsy - 200 >

XypHan genctBumn < Homep 3anucu >

< npedbidylwee 3Ha4eHuUe napamempa >
M3M.< 4ac : MUH > < OeHb - Mecsil, - 200 >

v < HoB8O€ 3Ha4YeHue napamempa >
MpocmoTp apxuBOB
YacoBoW . YacoBow apxuB < Homep 3arnucu >
CyTo4HbIN <y4ac :MUH > < 0eHb - MecAay - 200 >

MecsiuYHbIN < O6beKkm usmepeHus * >
< [lapamemp > = < 3Ha4yeHue >

CyYTO4HbIN apXuB < HomMep 3anucu >

< 0eHb - mecsy, - 200 >
< O6beKkm usmepeHus * >
< lMapamemp > = < 3HayeHue >

— MecsiuHbIM apxuB < HoOmMep 3arnucu >

< mecsy - 200 >
< Obbekm usmepeHus * >
< [llapamemp > = < 3Ha4YeHue >

* - 8 KadYecmee obbekma uU3MepeHusi yKa3bleaemcs: « Ternocucmemay,
«XonodHas oda», «PacyemHsbit kaHarn» unu « CymMmapHoe meriiox.

Puc.B.3.
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NMPUNOXEHUE B. PaspsagHoCcTb MHAMKALUMM U3MepsieMbIX napa-
MeTpPOB Ha Aucnnee TenmnoBbIYUCUTENA

Ta6bnuua B.1
Kon-Bo 3HakoB
npu
MHOMKaumn
MapameTp Ha aucnnee MpumeyaHune
uenasi | opo6.
4acCTb 4acCTb
1. Konnyectso Tennotel W [ITIX, lMepenonHeHne cyeTyMka HacTynaet
lkan; TOx, Tkan] 1-6|6-1 |npu:
- W > 999 999 '
- W > 238 800 lNkan
[Mocne nepenonHeHust cyeTdYmnka OT-
CYET Ha4YMHAETCH C HyneBoro 3Have-
HUS.
2. TennoBaa wmowHocTte E [[[Dx/y,
MBT, INkan/y; T>x/d, Tkan/y, BT] 1-6(3-1
3. Macca tennioHocuTensa m [T; KT] 1-6 | 6—1 [[lepenonHeHne cyeTumka HacTynaet
npy m > 999 999 T (KT)
lMocne nepenonHeHnst cYeTyYmKa oT-
CYEeT Ha4yMHaeTCHa C HyneBoro 3Have-
HUS.
4. TemnepaTtypa t [°C] 1-3 2
5. NaBneHue TennoHocutena P [MlMa] | 1 -2 4
6. O6bem TennoHocutens V [m°] 1-6 | 3—1 [[lepenonHeHne cyeTynKa HacTynaeT
npu V > 999 999,999 m*,
lMocne nepenonHeHust c4yeTynka oT-
CYET Ha4YMHaEeTCH C HyneBoro 3Have-
HUS.
7. CpegHun  MaccoBbin  (0OBbEMHbIN)
pacxog TennoHocutena Qn (Qv)
[T/4; kT/d4 (M3/4; n/MnH)] 1-6|3-1
8. Bpems HapaboTkn Ty, NpPOCTOS Mpy MHAMKaAUMK TeKyLmnX 3HaYeHuin
Tnp, HANUUUA HEWTATHOW CUTyauun — HapacTarLnM UTOrOM.
Tuc [4] 1-4 2 |MNpu nHOMKaUNN apXUBHbLIX 3HAYEHWN
— 32 UHTEpPBAaN apXUBNPOBaHUS
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Ta6nuua B.2. NepeyeHb YCTaHOBOYHbIX NapaMeTpoB, MHOAULMPYEMbIX B

TennoBblYUCnnTene

HanmeHoBaHne napameTpa | O603Ha4yeHne Mpum.
Touka k k=1...6
HCX T NT Pt xxx W xxx
HomuHanbHoe 3HayeHue conpoTtuenenus MNT npu 0 °C
[OM] Ro
3agaBaemoe 3Ha4veHne W100 W100
CnyxebHbIh napaMeTp, NCNONb3yeMbIA NPU HACTPOW-
ke TB R
XapakTtepucTtuka N[ Nno xxx MMa xxx mA
CnyxebHbIi napamMeTp, NCNOSb3yEeMbIA NPU HACTPOW-
ke TB I
CwmelleHne Hynst kaHana namepennst gaesnexns [MIa] AP
Mepenag no BbICOTE Mexay MecToMm oTbopa gaBneHus OoT MuHyc 10
B TpybonpoBoae n Mectom pasmeleHus MO [m] H o 10 m
Habop ucnonb3yembix gatunkos. OTCyTCTBUE AaTyYnKa
obo3HavaeTCcsa NpoYepkom, Hannyme — cooTeeTcTBylo- | lNMpeobpasoBatenu
wen 6ykon  (MP-P, NT-T, N0 -0) ---
KoadhdmumeHT npeobpasoBaHns 4acTOTHO-
UMMYNbCHOMO BXO4a KaHana uaMmepeHus pacxona
[Mmn/n] Kp
WHTepBan ycpeaHeHus [C] Ty
MHTepBan cbpoca [c] Tc6
Kanan n n=0,1...6
Pacxog maccoBbIi JOrOBOPHOW [T/4, KT/4] Qmpor
TemnepaTtypa gorosopHas [°C] toor
[asneHne gorosopHoe [Ml1a] Ppor
ANropuT™M BbIMUCIIEHUSA 3HTaNBLNNN KoHdpur. hx=f(tx, Px)
Tennocucrema N N=1..3

Habop ncnonbayembix hopmyn pacyeta konm4yecTea

TENNoThHI KoHdurypaums
UToroBble AaHHbIe

Habop ncnonb3ayembix popmyn pacyeta CyMMapHOro

KOnmMyecTBa TeNoTbl B HECKOMbKMUX TENSTIOCUCTEMAX W
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NMPUNOXEHUE I'. CnoBo COCTOAAHUA pac4YeTHOro KaHana, Tensfo-

CuctTembl

Ta6nuua I'.1. CnoBo COCTOSIHMA pacy4eTHOro KaHana

Ob6o3Ha4veHune
CcoObITUS NPY UHAUKaALUK

CopepxaHue cobbITust

OTtkas NP

Otkas MNT

OTkas Mg

OTcyTCTBVIe N3MepeHNA MUMHMMYMa ONOPHOIo HanpAaXeHud

OTcyTCTBME N3MEPEHNS MAKCUMYMa OMOPHOMO HaNPsPKEHUS!

He,EI,OI'IyCTI/IMOG 3HAa4YEeHNE HTalbNnn

Hep,onycmmoe 3Ha4YeHne nNoTHOCTU

N[OOI WIN|IFLIO

OTKa3 TenniocUCTeEMbI, B KOTOPYH BXOAUT OaHHbIW KaHan

Tabnuua N.2. CnoBo cocTosAAHNA TennocucTeMbl

O6o3HavyeHne cobbITus
npv UHOUKaLUN

CopepxaHue cobbITus

Ortkas nepeoro NP ans W1

Ortkas Btoporo NP ans W1

Ortkas nepsoro NP ana W2

Ortkas BToporo NP gna W2

AIWIN|FLO

Ortkas lNT, onpegensaoLwero aHTanbnuio 419 Nepsoro YreHa B
dopmyrne W1

Ortkas lNT, onpegensoLwero aHTanbnuio 4519 BTOPOro YreHa B
dopmyrne W1

Ortkas lNT, onpegensaoLero aHTanbnuio 418 NepsBoro YreHa B
dopmyrne W2

Ortkas lNT, onpegensoLwero aHTanbnuio 4518 BTOPOro YrieHa B
dopmyrne W2

Ortkas N[, onpegensiowero aHTanbnNuio Ana Nepeoro YneHa s
dopmyrne W1

Ortkas N[, onpegensiowero aHTanbnNuio Ans BTOPOro YneHa B
dopmyrne W1

Ortkas N[, onpegensiowero aHTanbnNuio AN Nepeoro YneHa B
dopmyrne W2

(o8]

Ortkas N[, onpegensiowero aHTanbnNuio Ans BTOPOro YneHa B
dopmyrne W2

HewTaTHaga cutyaums 1

HewrTaTtHasa cutyaums 2

HewrTaTtHasa cutyaums 3

OTtka3 EEPROM

MpocTol TenNocUcTeMBI

HewTaTtHasa cutyaums 0

MpsiMon NOTOK

G|—|IT|IOMMmM|TO

O6paTtHbI NOTOK
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NMPUNOXEHUE 1. CxemMbl nogknto4YeHUs, cCXxeMbl BXOA0B U Bbl-

Puc.[l.1. Cxema nogknovyeHna TennoBbIiYUCNUTEnNs.

60

xoaooB
ne «MP1» Mop.ynb KOMMyTaLmu «MNT6» -
BbIX. M. + 11+ PT6A nT
XT14 I I3 r—p——5——
BbIX. UMM - 11 - LEADBA : :
«NP2» XT1XT2 | PT6B 2l |
4 |
ne 12 + LEAD6B ] 3
TR XT13/XT14 SHIELDG J
«MP3» «MNT5»
npe 13 + XT13 PT5A II \I nT
13 - LEAD5A —
«MP4» XTUXT2|  PT5B —
ne 14 + XT12 LEAD5B -
14 - ShiELDs |—Y
«MP5» «MNT4»
15 PT4A Faniy
ne IXT11-XT12 i nT
15 - LEAD4A —
«MP6» XT2/XT3/XT4 | PT4B —
ne 16 + XT11 LEAD4B —
16 - SHIELD4 ¢
«MNT3»
«Nf1» PT3A I’“‘I nT
na _,—’l—\r +24V LEAD3A |—+—
+MuTanme iy I b XT2/XT3/XT4 | PT3B —
-Mutanne L) CcoM1 LEAD3B L
\
P (Bbix.4-20 MA) [ U «nNAa2» SHIELD3 g
_,—’L\ﬁ +24V «NT2»
na P2 XT8 PT2A l"‘\l nT
'\ LI COM2 LEAD2A —+
] «NA3» XT4/IXT5| PT2B —
_,_’L\‘_ +24V LEAD2B L
na A—'—l— P3 XT7 SHIELD2 ¢
‘\ 1 COM3 «MNT1»
_\I d JAREY
«NAa4» PT1A i nT
’ A\ +24V LEAD1A —
na | - Pe |xT7 XT4/IXT5| PT1B —
L) COM4 LEAD1B (-
\
—\I U «NAs5» SHIELD1 J
Al +24V
I «MuTtaHune =24B»
no | /J_,_|_ P5 XT6 " )
‘\ 1 COM5 XT9 =24 B
—\I d «a6»
_,_’l_\r +24V «Mutanue pacxogomepos
na J_'_i_ P6  |XT6 :243”
'\ L COM6 —> =24 B
] B
XT11-XT14
DIR1 — >
*IxT10 * =24 B
DIR1 - - — >
Mop.ynb OﬁpaGOTKM «mn. BbIX.»
> =XD AaHHbIX TSOUT +
TSOUT -
3 D RS-232 RS-485
- « »
ND
> © (DB-9) GND
7 RTS
A/Date-
8 CTS
B/Date+



CxeMbl BbIXO40B 1 BXOAOB TENNOBbIYUCNIUTENS

1,0 KOMm J1

+5B— [ o

=

» TSOUTL -

0,1 MK®

GND 74
J2

Puc.[l.2. Cxema OKOHe4YHOro Kackaga AUCKPEeTHOro Bbixoaa.

+5B
510 Om
J1(3,5,7,9,11); J13
330 Om
11(2,3,4,5,6)+;
DIR1+

11(2,3,4,5,6)-; DIR1-

J2(4,6,8,10,12); J14

GND )T

Puc.[1.3. Cxema BXOQHOro Kackaga 4aCTOTHO-MMNYJIbCHbIX BXOA4OB pacxoaa
M NIOrM4ecKoro Bxoaa HanpasJieHMA NOTOKa.
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NMPUNOXEHMUE E. OnpepeneHue 3Ha4yeHUs KoacpdpuuymeHTa npe-
oOpa3oBaHUA YaCTOTHO-UMMYNbLCHOro BXoaa
TennoBbIYNCNUTENSA

[ns onpegeneHus 3HavYeHNsa koapduumeHTa npeodbpaszoBaHns Ya-
CTOTHO-MMNyNbCHOrO BxoAa Kp C y4eTOM MakcMmarnbHOro 3HayeHus
pacxoga B Tpybornposoge, roe OyaeT ycrtaHaBnmBaTbCHa pacxogoMep,
MO>XHO BOCMNOSb30BaTbCs (OOpPMYIONn:

36-Flru] _ 60-Fru]
Qmakc lMS/qJ Qmakc [H/MMH] ’

rae Quakc — MakcMmarnbHoe 3HaYeHne pacxoga B TpyGonpoBoe;

F — yvacTtoTa, cooTBeTCTBYyOLAA MaKCUManbHOMY 3Ha4YeHUIo pac-
xoda B TpybonpoBoae (3HaYeHre He JOIMKHO MpeBbllaTbh MakCuManbHO
ponyctumoe anga TB).

K, [umn/n] <
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NMPUNOXEHMUE X. NMpumepbl nporpaMMHON HAaCTPOUKU TeNsoBbl-
yucnurtens

(cnpaBo4HoOe)

a) npu ob6cnyXMBaHMKU 3-X TENJIOCUCTEM

Q, P, t
Moparowumn Q\ t N=1
Tpy6onpoBog N4
g W1; = my-(h1 — ho)
| £ W2, = my-(hz — ho)
| rec ¢ W3, = W1 — W2,
:_ 2 hi(p1) = f(ts, P1)
Q, P, t, | g ha(p2) = f(t2, P2)
[ —
OGpaTHbIN A\ J_ T | ho = (to, Po)
Tpy6onpoBsoa —J
Q3 P3 t3
- R | N=2
Tpy6onposopg N4
g W1, = m3~(h3 - ho)
| £ W2, = ma-(ha — ho)
| e ¢ W3, = W1, — W2,
s hs(ps) = f(ts, P)
Q, P, t, | E h4(p4) = f(t4, P4)
[ —
O6paTHbI ya) J_ t | ho = f(tO: PO)
Tpy6onposopg, —J/
QS P5 t5
Mopatowwii ) J_ T N=3
Tpy6onpoBoa bl
2
| |d=_9 W13 = m5‘(h5 - he)
| E W33 = W13 - W23
o t | 5 hs(ps) = f(ts, Ps)
° X | Kz he(pe) = f(ts, Pé)
O6paTHbIN J_ T |
Tpy6onpoBoa
@ - npeo6pa3OBaTenb pacxoga,
J_ - NpeobpasoBaTenb AaBreHus;
T - npeobpasoBaTenb TemMmnepaTypbl.

Puc.XK.1. CTpykTypbl TENNOCUCTEM U KOHhUrypaLuus usmepuTtesribHON

CUCTEeMbl.
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Ta6bnuua X.1. NapameTpsbl, onpeaensiembie B TB

Ne MapameTpbl
KTOUKMY, KTOYKU»
«KaHana»| Mn3MepeHus

I'Iapameprl pac4yeTHOro «KaHana»

0 -

to , Po, ho

1 Qui, t1, P1

T T
hi(p1) = f(ts , P1); Qmi= Qui-p1, M1 = [Qpy-dT, V1 = [Qup-dT
0 0

2 Qw2, t2, P2

T
T

ha(p2) = f(t2 , P2); Qmz = Qua-p2, M2 = [Qpp -dT, V2 = _[QVZ -dT
0 0

3 Qus, t3, P3

=
T

ha(ps) = f(ts , P3); Qma = Qua-p3, M3=[Qpz -dT, V3 = .[QV3 -dT
0

0

4 Qua,ta, Py

T

T
ha(pa) = f(ta , P4); Qma= Qua:pa, Ma=[Qpq4 -dT, Vy = IQV4 -dT
0 0

5 Qus, ts, Ps

N T
hs(ps) = f(ts , Ps); Qms = Qus-ps, Ms = [Qps -dT, V5 = [Qys - dT
0 0

6 Ques, te, Ps

N T
he(ps) = f(ts , Ps); Qms = Que-ps, Me = [Qmg -dT, Vg = [Qyp -dT
0 0

Ta6nuua X.2. NapameTpbl, onpegensieMblie B TeNocucTemMax

Ne Tennocucrtemsi

TennoBasi MOLLHOCTb

TennoBas aHeprna

N=1

Bl = Qma - (hy —hg);
E21 =Qm2 - (h2 —hp);
E3, =El —E2;

El, =Qmg - (hz —hg);
E2, =Qmg4 - (h4 —hp);
E3, =El, —E2,

N=3

Elz =Qms - (hs —hg);
E23 =0;
E3; =El3 —~E24

T
Wll(2,3) = £E11(2,3) -dT;
T
W2u2’3) = IE2K2,3) -dT;
0
T

W33y = [E3y23)-dT
0

NMPUMEYAHWE. 3HaueHmne pacxoga, namepeHHoe MNP Qg, aBnseT-
Cs1 CMpaBOYHbLIM M B pacyeTax He UCMorb3yeTcs.
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6) npu opraHusauum Tensioyyeta B O4HOM TensIOCUCTEME B OTONUTENbHbIN U
MeXOTONUTEeNbHbLIN Ce30H

B mexoTonuTenbHbIM Ce30H (NpU OTCYTCTBMM OTOMSEHUS) Tenso-
HocuTenb ona BC moxeT nogaeaTtbcst Mo obpaTtHomy Tpybonposoay.
Mpn Hanuyum B obpaTHOM TpPybOMpPOBOAE KOHTPONMPYEMOW Tensocu-
CTeMbl pacxogoMepa PeBEePCUMBHOIO UCMOSTHEHNA BO3MOXHa opraHu3a-
UmMa yyeTa TennonoTpebrieHns, kak B OTONUTESNbHbLINA («3UMHUIAY» ), TaK U
B MEXOTOMUTENbHbIN («NETHUIN») CE30H C aBTOMaTUYECKUM MNepPEKto-
YEeHMEeM Ha COOTBETCTBYHOLMIM anroputM pacdeta. lNpn aTom pacxono-
Mep B obpaTHbIn TpybOonpoBOA4 MOXET yCTaHaBNMBaTbCA Takum obpa-
30M, 4TOObl NpPsAMOe HarnpasfeHWe MNOoTOKa ANnA pacxogomepa nnbo
coBnagarno C HanpasrieHMeM NoToka B TpybonpoBoae B OTOMUTENbHbIN
Ce30H, NMnbo 6bINo0 NPOTUB HanpasfeHNa NOoToKa B OTOMUTENbHLIN Ce-
30H.

lMepeknoyeHne anroputma ¢ «3MMHEro» Ha «netHum» B TB npowuc-
XOOMUT:

- NGO NPV U3MEHEHUM YPOBHS CUrHama Ha NOrMYeckoM BbIXOA4e pacxo-
AioMepa npu CMeHe HanpaeneHus NoToka B obpaTHOM Tpybonposoae;

- Nnbo nNpu NponagaHMn CUrHaroB Ha UMMYNbCHOM BbIXOAE pacxoaoMe-
pa.

MepeknioyeHne anroputTMa C «JIeTHEro» Ha «3UMHUA» NPOUCXOAUT
TONBbKO MPY HanM4uMM CUrHaroB Ha UMMNYNbLCHOM BbIXOA4E pacxogomMepa
N Npu 0GpaTHOM M3MEHEHUW YPOBHSI CUrHamna Ha riorM4yeckoM BbIXoAe
pacxogomepa.

lNpu nepeknioyeHun anroputma pacdeta B MeHwo TB UtoroBble
AaHHble NHOMUMPYETCA COoOoTBeTCTBYyOWass Hagnucb: Ce3oH 3MMHUK
nnm Ce30H NeTHUMN.

[na opraHnsaumnmn pacyeToB B TENNOBbIMMCANTENE ANSA OOQHOW KOH-
TPONIMPYEMOWN TEMMOCUCTEMblI HACTpamBalTCH [BE CUCTEMbI pacyeTa
Tenna (puc.XX.2):

- Tennocucrtema 1 — ansa yyeta otonneHms u N'BC B otonuTenbHbIN ce-
30H;

- Tennocucrtema 2 — ans yyeta Tonbko NBC B MeXOTONUTENbHbLIN Ce-
30H.

Tennocuctema 3 moxeT ObITb OTKMNOYeHa nNMboO 3apgencTBoBaHa
Nno YCMOTPEHUIO Monb3oBaTens (Hanpumep, ANs KOHTPoOns pacxoda
TennoHocuTens B Tpybonposoae MBC).

B pacdetax ona obenx cuctem mMcnonb3yloTCA 3HaYEeHUs pacxona,
TemnepaTypbl U OaBfeHUs, U3MEPEHHbIE B KOHTPOMMPYEMOW TENmocu-
ctreme. [Ina 9TOro MMMynbCbl C pacxogoOMepPOB KOHTPONMUpYemMoun Ter-
nocuctembl nNogarTcs Ha Bxodbl TB Kak ons ogHowW, Tak u onsa gpyrom
pacyeTHOM CUCTEMbI, @ 3HA4YeHUa TemnepaTyp U OaBrleHUn U3 nepeown
pacyeTHOW CUCTEMbI HAa3HaAYaKTCA NPOrpamMmHO A5 BTOPOW pacyeTHOM
cuUcTeMbI (AN ornpeaeneHns NITIOTHOCTEN U SHTanbMmn).
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|_|0Tp86J'IeHHOG KOJiIn4eCcTBO Tenmna B KOHTpOJ'II/IpyeMOIZ Tennocu-
CTeMe pacCyHMTbIBAE€TCA Kak CyMMa I'IOTpGGJ'IeHHOI'O Konn4yecTBa Tenna
B 0beunx cucremax (B cooTBeTCTBMKN C 3agaBaeMbliM alirfoOpuTMoM pac-
YyeTa UTOoroBbIX ,El,aHHbIX).

Q Q) Py t

Moparowmmn 4@ T
Tpy6onpoBop

[y

4
| =
| qQ :
| - TBC §
AR
| g
Qz (Q4) P2 t2 5
| e
O6paTHbIN ) | t |
Tpy6onposoa </
Anropuntm pac4yeTta Anropntm pacyeta Anroputm pacyeTa
B Tennocucreme 1 B Tennocucreme 2 MUTOroOBbIX AaHHbIX
(oTONUTENbHBLIA CE30H)  (MEXOTONUTENbHbLIN CE30H)
W1, = ml-(hl - ho) W1, = m3-(h3 - ho) W =W3; + W3,
W23 = my-(hz = ho) W2; = my-(hs = ho)
W31 = Wl]_ - W21 W32 = W12 + W22
hi(p1) = f(ts, P1) hs(ps) = f(t1, P1)
ha(p2) = f(t2, P2) ha(pa) = f(t2, P2)
ho = f(to, Po) ho = f(to, Po)

Puc. XX.2. Anroputmbl pacyeTta (KOH(Urypaumm pac4yeTHbIX CUCTEM) NMpPU op-
raHM3auuu Tensioyyeta B O4HOMU TensiocuctemMe B OTONUTESNbHbLIN U
MEXOTOMNMUTENbHbIA CE30H.

[Ons obecneyeHnss aBTOMaTMYECKOrO MNEPEKSIoYEHUs anroputma
pacyeTa B TB Heobxogmmo B MeHo UToroBble AaHHble Ha3HauYnTb na-
pameTpy Ynp. TC ogHo 13 3HayeHui, npmBeaeHHbIX B Tabn.>K.3. YcTa-
HOBMEHHOMY B TB 3Ha4YeHuo JOSMKHbI COOTBETCTBOBATD:

- OpUeHTauunsa pacxogomepa npu MoHTaxe B obpaTHbI Tpybonposog (no
NOTOKY Mnn NPOTUB);

- YPOBEHb CurHana Ha rnorn4yeckomM Bbixofe pacxogomepa (Huskun vnu
Bbicokun).
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Ta6nuua X.3. CooTrBeTcTBME HacTpoek TB n pacxogomepa

MoHTax pacxogomepa
3HayeHne napameTtpa NP 9
3HauyeHune napameTtpa TB M B 0OpaTHbIN Tpybonposoa
AKTUBHBbIN YPOBEHb o
Ynp. TC (HanpaBrieHve NOToKa B OTONUTENbHbIN
Ha NorM4eckom Bbixoae
CE30H)

HU3KUN peBepc Huskun —'i’-b

BbICOKUI peBepc Bbicokumn —'i’—b

HU3KUK unn Q2=0 Huskuin —‘E’-D

BbICOKUI unu Q2=0 Bbicokun _'E’_D

MepeknioyeHne anroputMa pacdeTa C «3MMHEro» Ha «INeTHUN»
MPOUCXOAMT:

- NPU YCTaHOBIIEHHOM 3Ha4YeHUM HU3KUWN peBepc (BbICOKUW peBepc) —
TONbKO MpW CMEHE HanpaBfeHns NnoToka B obpaTtHoM TpybonpoBoae;

- NPU YCTAHOBMEHHOM 3Ha4yeHUM HU3KUM unu Q2=0 (BbLICOKUA WU
Q2=0) — nnubo nNpn cMeHe HanpaBfeHnsa NoToka, NMMBO Npu OTCYTCTBUM
CUrHaroB Ha UMMNYMNbCHOM BbIXoAe.

NMPUMEYAHWE. TllepeknioyeHne anropuTtma pacdeTta npu ycra-
HOBMEHHOM 3Ha4YeHUN HU3KMN nnu Q2=0 (Bbicoknn unm Q2=0) moxet
NpoOM30oUTM M NpUM HannuMm pacxoga B obpaTHoOM TpybonpoBoae,
HanpuMMmep, eCcnu 3HavyeHne pacxofa OKaKETCS MEeHbLUe 3HavyeHus OT-
ceykn Mo yobiBaHuto (puc.XK.3. Pacxog Qz < Qorc), TAK Kak npn aTom
pacxogomep npekpalaeT Bblgady MMMYbCHbIX CUrHamNoB.

He npoucxoanT
nepekrirnyeHne anropntma
pacyeTa

Qs

NMPONCXOaNT
nepeknioYeHne anropuTma pacyera

0

Q2, Quur, Qomec— cOOMBEMCMEBEHHO MEKYyWUl, MUHUMasbHbIU pacxod u
pacxod cpabameieaHusi omceyku 8 NP

Puc.XK.3. Hannuue (oTtcyTcTBMe) nepeknovYeHusi anroputma pacyera npwm
pa3nuyHbIX 3HaYeHUAX pacxoga Q..
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MepekntoveHne anroputMa pacyeta C «3UMMHEro» Ha «JfeTHUM» He
NPOu3oON4ET, ECIN:

- yCTaHOBMNEHO 3HayeHue Ynp. TC oTkno4veHo;

- NPV YCTAHOBIIEHHOM 3Ha4yeHMM HU3KUM unu Q2=0 (BbICOKMA wunNun
Q2=0) 3adpumkcmpoBaHa HC (Q2 < Quuu), B Ka4yecTBe peakuuu Ha BO3-
HUKHOBEHWE KOTOPOW 3a4aHO MpucCBavBaHWE HyNEeBOro 3HavyeHus pac-
xoaa ans MNP, yctaHoBneHHoro B o6paTHoM TpybonpoBsoae.

Mpumep HeOoOXOAMMBbIX HACTPOEK MpPU YCTAaHOBIEHHOM 3HAYEHUU
Ynp. TC Hu3kun unu Q2=0 npuBeaeH HNXe.

1. AnnapaTtHas HacTpoMKa pacxo4oMepOoB:

a) 3agaTb NAcCUBHbLIN pexuMm paboTbl AnNs MMNynbCHbIX BbixogoB MP1 n
MnP2;

6) 3agaTb aKkTUBHbLIA pexum paboTbl AN BbIXOAa HanpasreHWs NoToka
MNnP2.

2. lNporpaMmmHas HacTporKa Bbixo4a HanpasfieHUa NMOTOKa pacxogomepa
MP2:

a) 3agaTb HasHadeHne curHana — O6p. HanpaBneHue Ans TensnoyYyeTa;

0) 3apaTb ypoBeHb curHana — AKTUBHbIA ypoBeHb: HU3kuKn, cooTBeT-
CTBYIOLLMI OBpaTHOMY HarnpasreHuIo NoTokKa.

3. AnnapartHas HacTpouka TennoBbIYUCINTENS:

a) Ha konogkax XT12, XT13 n XT14 coeanHnTb NepemMblYKaMy KOHTaKTbl
oanHakoBow nonsipHocTu: 11+/13+, 11-/13-, 12+/14+, 12-/I4- cOOTBETCTBEH-
HO;

6) 3agaTbh aKTMBHbBIAN pexuMm paboTbl YaCTOTHO-UMMYNbCHbBIX BXOAOB 11 1
|2, yCTaHOBMB NepeMblYKM Ha KOHTakTHble napbl J1-J4, n naccuBHbIn
pPeXuM ONna coefMHEeHHbIX napannenbHo ¢ HUMK BxodoB 13 u 14, cHAB
NepeMblYKn C KOHTaKTHbIX nap J5-J8 (puc.A.7);

B) YCTAHOBWUTb MACCUBHbLIN pexumMm paboTbl norndeckoro Bxoga DIR1, cHsB
nepemMblYKn ¢ KOHTaKTHbIX nap J13-J18;

r) Ha konogkax XT3 n XT2 coeanHUTb NepemMblYkaMy KOHTaKTbl CUrHaroB
LEAD3A-LEAD3B-SHIELD3 u LEAD4A-LEAD4B-SHIELD4 cooTtBeT-
CTBEHHO.

4. [MporpammMmHas HacTpoKrKa TernnoBblYUCINTENS:

a) 3agaTtb 3Ha4YeHuss Kp B meHio Touka 3 1 Touka 4, paBHbIMU 3HAaYEHUSM
Kp cooTtBeTcTBEHHO B MeHIo Touka 1 1 Touka 2;

6) yctaHoBuTbL B MeHi0 Touka 1 n Touka 2 anga onunn NMpeobpasoBaTenu
3Ha4yeHne PT O ;

B) ycTaHoBUTb B MeHto Touka 3 n Touka 4 gns onuuun NMpeobpasoBaTtenu
3Ha4yeHne P - -;

r) yctaHoBUTb B MeHi0 Touka 5 n Touka 6 gns onumm NMpeobpasoBaTenu
3HayeHue - - -;

A) yctaHoButb B MeHo KaHan 3 n KaHan 4 3HayeHue 3sHTanbnumn
h3=f(t1,P1) n h4=f(t2,P2);
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e) B meHio Tennocuctema 1 / KoHdwurypauma n Tennocucrtema 2 /
KoHdurypauma ssectn opmynbl pacyeta KonuyecTtsa TennoTtbl B
OTOMUTENBHBLIN U MEXOTOMUTESNbHLIN CE30H COOTBETCTBEHHO (pnc.2K.2);

X) B MeHi0 UToroBble aaHHble / W BBeCTM hOopMyry pacyeTta cymmap-
HOro KoruyecTBa TennoTbl AnA AByxX Tennocuctem: TW = W31 + W32
(pnc.X.2);

n) B MmeHio Tennocuctema 1 / HewrtaTHble cutyauum 3agatb yCrioBus u
peakuun:

-Y0 Qnp<Qo6<QnpxKnp P00 Q =(Qnp+Qo6)/2, Knp=1,04;

-¥Y1 Qm2>0Qm1x1,04 P1 lNpocTon cucrtemsl;
-Y¥2 t2>t1+3,00 P2 TlpocTon cucrtembl;
-¥Y3 Qm1>0mlyac P3 MNpocTton cucremsl;

K) B MmeHio Tennocuctema 2 / HewtaTtHble cutyaumm 3agatb YCrnoBus u
peakuuun:

-¥Y1 Qm3<Qm3,m, P1 Qm3 = HeKoTopoe 4Yuncno;
- Y2 Qm4<Qmé P2 Qm4 = HekoTOpOe YnCIOo;
-¥3 Qm3>0Qm3,akc, P3 lMpocTon cucrtemsl;

n) B MeHio UToroBble pgaHHble 3agatb Ynp. TC Hu3kumn nnn Q2=0.

MmnynbcHble Bbixogbl NP1 1 NP2 nogkntountb, cobnogas nonsip-
HOCTb, K Bxogam [1/13 n 12/l14 cooTBETCTBEHHO. A BbIXO4 HanpaBfeHus
notoka NP2, cobnogasa nonspHoCTb, NoakntounTb ko Bxoay DIR1 Ten-
NOBbLIYUCNUTENS.

[Mocne BbINOMHEHHbIX NOAKNOYeHUNn B cTpoke MNMoTtok byaet nHaom-
LUMpOBaTbCA TEKyllee HanpasreHne noToka TEnmoHOCUTENA B pacxo-
aomepe.

MpeobpasoBaTtenu Temnepatypsbl MT1, MT2 n gasnenus M4a1, a2
noaknyaroTes K TB B COOTBETCTBMU CO cxemom Ha puc.[.1.

NMPUMEYAHNA.

1. Bce HacTpoliku BbinonHsoTes B pexume CEPBUC npu yctaHoBRneHHOM
nepemMblyke Ha KOHTakTHOM nape J4 (puc.A.2).

2. anBeﬂ,eHHOG onncaHune BbIMNMOJTHAEMbIX HAaCTpPOEK ABNAETCA ChnpaBO4-
HbIM U HE Y4NTbIBaeT BCEro BO3MOXHOIo MHOFOO6pa3I/IFI KOHC*)VIpraU,I/IIZ
O6CJ'Iy)KVIBaeMbIX TENNOCUCTEM.

3. K TennoBbuncnnTento MoOXeT ObiTb NOAKMOYEHA €Lle O4HA KOHTPOSn-
pyemasi Tennocuctema. [nsa 4yero AofmkHbl ObiTb BbIMOMHEHbLI COOTBET-
CTBYIOLLME MPOrpamMMHbIE HACTPOWMKM ANsi CUCTEMbI pacdeTa Tenna B
Tennocucrteme 3.

Mpn annapatHon HacTpouke TB B crnyyae OTCYTCTBUS NOOKITOYe-
Hua MT k konogke XT2 (XT1) HeobxoauMO coeguHUTb nNepeMblvKkamum
KOHTakKTbl curHanos LEADSA-LEADSB (LEADG6A-LEADGB).
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NMPUNOXEHUE WU. HacTtpouka TennoBbluncnutens ansa Mockos-
CKOro peruoHa

Mpn wucnonb3oBaHun TB B MoOCKOBCKOM permoHe Heobxoanmo
yCTaHOBUTb 3HaveHne napametpa FJG — ga. Mogudukaums 3HavyeHus
napameTtpa FJG gocTynHa B pexxumax CEPBUC n HACTPOWUKA. Ons
BbINOSTHEHNA Moancmkaumm cnegyeT BblibpaTb NyHKT MeHio Mapamer-

pbl / FJG 1 HaxaTb KHOIMKY . Mpwn atom B TB aBTOMaTU4ECKM MPO-
NCXOAUT NepeHacTporka psga napameTpoB PYHKLMOHMPOBAHUS.

1. YcTaHasnmBaloTcsa popMyrnbl pacyeTa Tenna:

a) ons Tennocuctembl 1: W1l=m1(h1-h2), W2=0, W3=W1+W2;
6) ona Tennocuctembl 2: W1=m3(h3-h0), W2=0, W3=W1+W2;
B) ans Tennocucrtemsbl 3: W1 — coxpaHsieTcsl paHee BBeAEHHas

dopmyna, W2=0, W3=W1+W2.

2. YctaHaBnuatoTcst oopMynbl KpuTepmeB oueHkn Hannums HC n dop-
MYIbl peakumm npyu BO3HUKHOBeHUM HC:

a) ons Tennocuctembl 1:

- Y0 He 3apaHoO PO He 3apaHo;

-¥Y1 Qm1<1,0000 P1 MpocTton cucremsi;

-¥2 Qm1>1000,000 P2 lMpocTon cucrtemol;

- Y3 t1<t2+10,0000 P3 lNpocTton cucremsil;
6) ona Tennocuctemsbl 2 1 Tennocuctembl 3.

- Y0 He 3apaHO PO lMpocTton cucremsil;

- Y1 He 3apaHo P1 lNpocTon cucrtemsl;

- Y2 He 3apaHoO P2 lNpocTton cucremsil;

- Y3 He 3apaHoO P3 MpocTon cuctembil.

3. BosHukarowme HC obpabaTtbiBatoTcs No cnegyrowemMy anroputmy:

- NPX OQHOBPEMEHHOM BbINOSTHEHUN YCIOBUI Ans Heckonbkux HC B cno-
BO COCTOSHUKN dpukcmpyeTcs Tonbko HC ¢ HaMmMeHbWNM MOpSiAKOBbLIM
HOMEPOM U BKIOYAETCA COOTBETCTBYHOLLNN CHETUMK THC;

- Ans peakuun «MpocTon cucTeMbi» He BKMoYaeTcs cyeTynk Tnp;

- ANs BCex Tennocuctem HewrTtaTtHasa cutyaums HCO nporpamMMHO He 06-
pabaTbiBaeTcs.

NPUMEYAHUA.

1. Mpwn yctaHoBneHHoM 3HadeHun FJG — pga B TB He nogaepkmBaeTcs
BO3MOXHOCTb OpraHusauun Tensioyyeta B O4HOW TENrocucTemMe Kak B
OTOMUTENbHBIN, TaK U B MEXOTOMUTENbHbIA CE30H C aBTOMaTUYECKUM
nepekntyYeHneM Ha COOTBETCTBYIOLLMI anropuTMm pacyeTa.

2. YcTaHoBreHHble npu 3HadveHnn FJG — ga dopmysbl pacyeTta Tenna,
Kputepues oueHkn Hanvums HC n doopmynbl peakumm npu BO3HUKHOBE-
HUM HC He nameHsATCca nocrie ycTaHoBKM 3HaveHns FJG — Her.
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NMPUNTOXEHUE K. NHcTpyKuMA no npoBepke paboTocnocobHoCcTU
U3MepuTesnbHbIX KaHanoB

1. MpoBepka paboToCNOCOGHOCTM KaHaNoB U3MeEPEHUs TeEMNepaTypbl

OueHka paboToCcnocoBHOCTM KaHaroB W3MepeHus Temnepatypbl
MOXeT OblTb MpoBedeHa C MOMOLLbID PE3VMCTOPOB, MOAKIMHOYAEMbIX K
BXOAaM TENoBblYNCNINTENS B cooTBeTCTBUM C prc.K.1a.

Kananol 1 1 2, 3 n 4 B3anmosaBsncumbl. [1oaTomy, ecnm Kakom-nmbo
N3 NepeyvncrneHHblX KaHanoB He npoBepsieTcs (He ucnonb3yeTtcd), TO
BMECTO pe3ucTopa K BXxody [OOMKHa ObiTb MOAKMYeHa nepeMblyka
(pnc.K.16).

PacnonoxeHne KOMMYTaUWMOHHbIX 3JIEMEHTOB Ha MOoAyJrie KOMMY-
Tauunu rpneBegeHo Ha pI/IC.A.7.

SHIELDx ? SHIELD(+1) |l @)
PTXB @ LGl | DY
| LEADXB 2 LEAD(x+17)B )
R LEADXA LEAD(x+1)A
7] @
PTxA ? PT(x+1)A )
a) 0)

Puc.K.1. Cxema noaknoyeHuss npm npoBepKe KaHanoB M3MepeHus Temnepa-
Typbl.

Mpn npoBepke pekoMeHOYeTCs UCMNONb30BaTh PE3MCTOPblI HOMUHA-
nom 590 Om.

[onyckaetca ucnonb3oBaTtb pe3nctopbl HoMUHaNom 560-810 Om.
BoamoxHoe 3HaveHne Temnepartypbl Ans BbiIOpaHHOro HOMWHana pesu-
cTopa onpeaensieTcsi B COOTBETCTBUM C HOMUHANbHOW CTaTUYECKON Xa-
paktepuctukon T, yctaHoBNeHHOW aAna gaHHOW TOYKuU, U AoNYyCTUMO-
ro pasbpoca conpoTuBneHuns pesucropa. lNpn 3TOM B COOTBETCTBYO-
wen Touyke x (Touke m3amepeHusi) n Kanane x (kaHane pacyeTHOM) C
y4yeToM [OnycTMMOro pasbpoca CONpOTUMBIIEHUSA pe3ncTopa LOSMKHO
MHOMUMPOBATLCA 3HA4YEHNe TemnepaTtypbl B npegenax 15-100 °C.

2. Npoepka paboTocnocobHOCTM KaHaNoB N3MeEpPEHNS AaBEHMNS

lMpoBepka paboTOCNOCOBGHOCTM KaHanoB W3MEPEHUA AaBreHUs
AO0SKHA Npon3BoauTbCs npu 3agaHHoM B pexume CEPBUC (gns npe-
obpasoBaTens AasreHus B COOTBETCTBYOLWEN Touyke) AMana3oHe Toka
4-20 MA.

[Ons oueHkn paboTocnoCcoBHOCTN AOMKEH UCMONb30BaTbLCA pesu-
ctop HomuHanom 1,3-5,6 kOm, nogkntovaembl K BXOAY TensoBblYUC-
nuTensa B cCOOTBETCTBUM C puc.K.2.
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Puc.K.2. Cxema noaknioyeHuss npyv npoBepKe KaHanoB M3MepeHus [aBne-
HuUA.

OpureHTUPOBOYHOE 3HAYEHNE AaBreHUs, KOTOPOe AOMKHO MHANLIN-
poBaTbCAa B cooTBeTCTBYOLEN Toyke x 1 KaHane x, c yyeTom gony-
CTMMOro pasbpoca ConpoTMBIIEHUS Pe3UCTopa MOXHO onpeaenuTb Mo

dopmyne:
Pme. = PmaKC E - 1} y
4 \R

roe Puyy, — HOMUMpYemoe 3HayveHue gasneHus, Mla;

Puake — MakcumanbHoe 3HadeHue aaBneHus, 3agaHHoe ans N0 B
JaHHon Touke x, Mla;

R — conpoTuBneHue pesuctopa, kKOm.

MpoBepsaTb kaHarbl U3MePeHUsi AaBNEHNs MOXHO NO OAHOMY UMK B
NOOOM coYeTaHuu.

3. I'IpOBepKa pa6OTOCI'IOCO6HOCTVI KaHaJ10B usaMepeHnd pacxoga

I'IpOBepKa KaHaJlil0B U3MepEeHUNA pacxoda MOXEeT BbIMNOJIHATbLCA C
NOMOLLbIO NporpamMmMmmpyemMmoro guCKpeTHOro Bbixoga tenjioBblMUCIINTE-
ns.

[na opraHusauumn npoBepkn Heobxoammo B pexunme CEPBUC c
MOMOLLIbIO KraBuaTypbl 3a4aTb:

- B Kanane 0
Qm gor = 500 T/y;
- anropuTm paboTbl AUCKPETHOrO BbIXO4a
F=0mO0 x 1.

[Mocne npous3BedeHHbIX YCTAHOBOK Ha AUCKPETHOM Bbixoge byaer
dhopMmnpoBaTbCa UMMynbCHasi nocnegoBaTenbHOCTb YactoTon 500 Mu.

[na npoBepKkuM HYXXHO MOAKMIOYUTL OUCKPETHbIN BbIXOO4 Ha BXOA4
NpoBepPsAeMOro KaHana nsmMepeHus pacxoga B COOTBETCTBUM ¢ puc.K.3.
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KombuHupoBaHHbIN MoAaynb 'Nnara KoMMyTauum (cpparmMeHT)
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i_ Mpeobpasosartenu pacxoaa (MP) _'

Puc.K.3. Cxema noaknoyeHUs npu npoBepKe KaHana namepeHus pacxoaa.

Mpu aToM 4NS ANCKPETHOro BbIXo4a C MOMOLLLIO Nepemblvek Oor-
XeH ObITb YCTAHOBMNEH aKTUBHbIA pexuMm paboTbl (yCTaHOBMNEHbI Nepe-
MbIYKM Ha KOHTaKTHble napbl J1 1 J2 KOMBUHMPOBAHHOrO MOAy”ns), a
ANS BXOAa KaHana pacxofa — NacCuBHbIV (CHATbI MepeMbIYkn Ha nnarte
KOMMYyTaLMnN C KOHTaKTHbIX nap J1 n J2, 33 n J4, 351 J6, J7 n J8, J9 n
J10, J11 n J12 cooTBETCTBEHHO), TGO HA0BOPOT.

3HayeHue yacToTbl, MHANLUMPYemoe B ToUke X, COOTBETCTBYIOLLEN
npoBepsieMOMY  KaHany MW3MepeHuss pacxopa, [AOMKHO  OblTb
(500+10) Iu.
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NMPUNOXEHMUE J1. NMapameTpbl TUMOBOW HACTPOMUKU TENNOBbLIYUC-
nutens

Ta6nuua J1.1. MapameTpbl TUNOBOW HAaCTPOWKU TENSIOBbLIYUCNINUTENSA

MapameTp Ne kanana MHankaums B MEHIO

KaHanbl n1amepeHus pacxoga

KoadhumumeHT npeobpasoBaHus 4acToT-
HO-MMMyIbCHOro Bxoga — 20 nmn/n

1-6 Kp = 20,00 umn/n

KaHanbl usmepeHusi tTemneparypbl

HomuHanbHas ctaTtucTnyeckas XapakTte-
puctuka MT - 5000 (Pt500) 1-6 Ro = 500,00 Om
Wi00=1.3850 NT Pt500 W = 1,3850

Kananbl n3mMmepeHusa aasreHusA

MakcunmanbHoe namepsaemMoe gaBreHne u na 1,60 Mna
1-6
AnanasoH paboTbl TOKOBOro Bbixoaa 4-20 mA

Onsa nmmnynbcHbIX BxogoB Ne1-Ne6 3agjaeTca nacCUBHBIA PeXUM
paboTbl NOCPEACTBOM 3aMblKaHUS MNepeMbl4KaMW KOHTAaKTHbIX nap
J1-J12.

Mocne HacTpourkn kaHanbl Ne3-Ne6 namepeHusi pacxoga, Temnepa-
Typbl U AaBreHus NnporpaMmmHo oTkntovatotea: NMpeobpasoBaTtenu - - -.

rel tsrv.027 docl.13
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