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Hactoswmin OOKyMEHT pacnpoCTpaHseTcss Ha  TEenmoCYEeTYMK-
pernctpatop «B3JIET TCP-M» 3HeproHe3aBMCUMOrO WCMOSHEHUSA
TCP-033 moandukaunm TCP-03 n npegHasHavyeH Ansi O3HAKOMMEHUs
nonb3oBaTens ¢ yCTPOMCTBOM TEMNSoCHeTYMKA M NOPSAKOM €ro 3Kcrnny-
aTauumn.

B cBs13n ¢ nocTosiHHOWM paboTon No ycoBepLUEHCTBOBaHMIO Npubopa
B TEMSI0CYETYMKE BO3MOXHbI OTIIMYMSA OT HACTOSILLIEro pyKOBOACTBA, He
BNUAOLLME HA METPOSIOrMYECKNe XapakTepUCTUKN U PYHKLMOHAMNbHbIE
BO3MOXHOCTK npubopa.

MEPEYEHb NPUHATbLIX COKPALLEHNI

Dy - AnameTp YCNOBHOIo NPOX0Aa;

YKKU - )XMAKOKPUCTanNIM4eCcKNin NHOMKaTop;
HC - HewTaTHasa cuTyauums;

HCX - HOMMHarnbHasa cTaTU4eckas xapakTepucTuka npeobpasoBaHus;
MK - NepcoHarnbHbIN KOMMbIOTEP;

rne - NpeobpasoBaTenb pacxoaa;

nT - NpeobpasoBatenb TeMmneparypbl;
B - TeNNOBbIYUCIIUTEND;

TK - TemnepaTypHbI KanubpaTop;

TCy - TENMNOCHYETUUK;

)1 - 3KCnnyaTauMoHHasa AOKYMeHTauus.

NMPUMEYAHWME. Bua HanmeHoBaHMA unu 0O03HAYeHus, BbIMNOI-
HEHHOro B TekcTe M Tabnuuax XuvpHbiM WpudTom Arial, Hanpumep,
HakonneHune, cCOOTBETCTBYET €ro oTobpaxkeH1to Ha gucnnee npudopa.

* % %

e Tennocyemyuk-peaucmpamop «B3JIET TCP-M» 3apesucmpuposaH 8
'ocydapcmeeHHoMm peecmpe cpedcme usmepeHut P® rnod Ne 27011-
09 (ceudemenbcmeo 06 ymeepxOeHuUu murna cpedcme usmepeHul
RU.C.32.006A Ne 35189).

e Tennocyem4uk-peaucmpamop «B3JIET TCP-M» coomeemcmeyem
mpebosaHusiM HOpPMamueHbIX OOKYMEHMO8 0 3/IeKmMpoMagHUMmHoU
cosmecmumocmu u 6ezornacHocmu.

e Tennocyemyuk-peaucmpamop «B3JIET TCP-M» paspeweH K rpume-
HEHUIO Ha y3rax yyema mernogou 3Hepauu.

e Ternnocyemyuk-peaucmpamop «B3JIET TCP-M» paspeweH K rnipume-
HEeHUIo Ha rpou3eodcmeeHHbIX 0bbeKkmax 8 coomeemcmeauu ¢ rpasu-
namu rpomsbiwreHHou be3onacHocmu.

e Tennocyemyuk-peaucmpamop «B3JIET TCP-M» cepmucgbuyuposaH 8
«Cucmeme cepmucgbukayuu 8 aniekmpoaHepaemuke «IHCEPTUKO».

e Tennocyemyuk-peaucmpamop «B3JIET TCP-M» coomeemcmeayem
mpeboesaHusm cucmembl 006pos8osibHOU cepmugbukayuu «la3rpom-
cepmy.

YpoctoBepsioLwme OKYMEHTbl pa3sMeLLeHbl Ha canTte www.vzljot.ru
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1. OMACAHUE U PABOTA

1.1. HasHauyeHue

1.1.1.

1.1.2.

TennocyeTtumk-pernctpatop «B3JIET TCP-M» npeagHasHayeH ans uc-
Nofib30BaHNA Ha y3nax yyeTa TENSIOBON SHEPrUn C LErblo N3MeEpPEHNs
napameTpoB TENMOHOCUTENSA U NPeAcTaBNeHnsa OaHHbIX No noTpedne-
HWIO TENNO- U BOAOPECYPCOB.

Tennoc4yetunk cootBetctByeT OCT P 51649-2000, pekomeHaa-
umam MU 2412, MU 2573, MO3M R75 v gpyron HOpMaTUBHOW [OOKY-
MEHTauunn, pernameHTupyowen TpedosaHms k npubopam y4era.

Tennocuyetumk-peructpatop «B3JIET TCP-M» 3HeproHesaBucumoro
ucnonHeHusa TCP-033 obecneynBaerT:

N3MepeHMe C NOMOLLbIO NEPBUYHLIX NpeobpasoBaTenen TekyLmX 3Ha-
YeHu pacxoga n TemnepaTypbl B Tpex Tpybonpoeoaax v onpeaenexHve
TEKYLUX N CPEAHUX 3a MHTEpBan apXMBUPOBAHMS 3HAYEHUIA napameT-
POB TENMOHOCUTENS;

- onpeaeneHune 3HAYEeHUN TENNOBOM MOLLHOCTU U KONUYEeCTBa TENMOThI B

TenJiocncTemMe;

apXvBUpPOBaHME B 3HEProHe3aBUCUMOW MaMATU pes3yrbTaToB U3Mepe-
HWUIA, BbIMUCIIEHUIA U ANArHOCTUKM, a TakKe YCTaHOBOYHbIX NapaMeTpoB;

- MHOVKaUUIO N3MepPeHHbIX, paCY4EeTHbIX, YCTAaHOBOYHbIX, ANAarHOCTUYECKNX

N apXmnBMpoBaHHbIX NapaMeTpPOB,

BbIBOA N3MEPUTENBHOWN, AMAarHOCTUYECKOW, YCTaHOBOYHOW, apXMBHOW U
Apyrov nHcpopmaumm Yepes nocrnegoBaTenbHbin MHTEpdenc RS-232;
BBOJ, 1 UCMNOSIb30BaHWE B pacyeTax LOrOBOPHbIX 3HAYEHUIN NapamMeTpoB
TennoHocuTens;

BO3MOXHOCTb MPOrpaMMHOro KOHUrypmpoBaHMsa CUCTEMbl U3MEPEHUI
N pacyeToB C Y4E€TOM BMaa KOHTPONMPYEMOW TENNocMcTeMbl U Habopa
ncnonb3yemMbixX NepPBUYHBIX NpeobpasoBaTtenen pacxoga n Temnepary-
pbl;

- aBTOMaTUYECKNI KOHTPOJIb N UMHAWKaAUUIKO Haln4unA HeVICI'IpaBHOCTeVI

Tenrfioc4yeT4ynKa, OTKa3oB NepBUYHbIX npeo6pa3OBaTene|?1 N HelTaTHbIX
CVITyaLI,I/Il7I, a TakKke onpepgeriedHne, HAnKauuo 1 3arnncb B apxXmBbl Bpe-
MeHN Hapa60TKI/I N NMPOCTOA TEnnoCHETHUNKA,

YCTaHOBKY KpuTepueB ouKcaLMm U BUOOB peakuui TennocyeTymka Ha
BO3MOXHbl€ HEMCMNPABHOCTN Unu HewTaTHble cutyauun (HC);

- 3alnTy apXmBHbIX N YCTAHOBOYHbIX OaHHbIX OT HECAHKLUMOHNPOBAHHOIO

Aoctyna.
Kpome Toro, TennocyeT4ymk rno3sonserT:

3afaBaTb pPa3Hbi€ anropnuTtMbl pacyeTa anAa oTonnTesibHoro u MexoTo-
NMATENbHOIO CE30HOB;

- 3a0aBaTb 3HaA4YeHUdA OaBNeHnd TenrnoHocuTend B pr6onposouax n

[aBlieHne XonoaHow Boabl;



- YCTaHaBMBaThb ABa pa3HbIX 3HA4YEeHUA TeMnepaTypbl XonogHom BoApl n
KaneHgapHble nepunodbl, B T€HEHNE KOTOPbIX NCNOJIb3YHTCA B pacyeTax

3TN 3HAYEeHUA TeMmnepaTypbl.

1.2. TexHU4YeCKne XxapakTepucTUKu

1.2.1. OCHOBHblE TEXHMYECKME XapaKTepUCTUKN TennocyeTynka (TCY) npuee-

JeHbl B Tabn.1.

Ta6bnuua 1
3HayeHune
HanmeHoBaHue napameTtpa Mpum.
napameTpa
1. Konu4yecTtBo KaHanoB U3MepeHus:
- pacxoga ao 3
- TeMnepartypsl 0o 3
2. dnameTp yCnoBHOro npoxoga Tpyoonpoeoga, Mm ot 10 go 200
3. AnanasoH nsmepeHus cpegHero o6bLeMHOro pacxoaa,
M>/y ot 0,01 go 1 360
4. InanasoH nsmepeHuna temnepatypsl, °C ot 0 go 180 Mpym.1, 2
5. [lnana3oH namMepeHusi pasHoctu Temnepartyp, °C ot 1 go 180 MNpum.1
6. dnekTponuTaHne TeNNOBbIMUCINTENS aBTOHOMHOE cm.n.1.2.4
7. CpegHsasa HapaboTKa Ha oTKas, 4 75 000
8. CpegHun cpok cnyxobl, net 12

NPUMEYAHUA.

1. 3HayeHve napameTpa onpeaensieTcs TEXHNYECKMMU XapakTepucTukamm
nepBuYHbIX Npeobpa3oBaTtenen, BXoAsSLWMNX B COCTAB TEMNOCYETYMKA.

2. Bo3aMOXHO n3mepeHune n apxmBnpoBaHue temnepaTtypbl oT MUHyC 50 °C
(Hanpumep, TemnepaTypbl HAPY)XHOTO BO3Ayxa) NPV YKOMMMEKTOBaHUU
TennocyeTyMka COOTBETCTBYHOLMM TepmonpeobpasoBaTeniemMm Ccomnpo-

TUBJTIEHUA.

1.2.2. TennocyeTynk obecneunmBaeT coxpaHeHue pesynbtatoB padotbl TCy
3a npeabiaywmn nepuog paboTbl B apxuBax:

- yacosoM — 1080 3anucen (rnybuHa apxmBa — 8o 45 cyTok);

- cyTo4YHOM — 60 3anucen (rnybuHa apxmBa — 0O 2 MecsiLeB);

- MecsiYHOM — 48 3anucen (rnybuHa apxmea — o 4 ner).

Bpemsi coxpaHHOCTM apXMBHbIX, @ TaKXe YCTAaHOBOYHbIX OaHHbIX
NpW OTKINOYEHUM NUTaHMA (NoNHOM paspsige 6aTapen) He MmeHee 5 ner.

1.2.3. YCTONYMBOCTb K BHELUHMM BO3LENCTBYHOLLUMM (pakTopam TenrnoBblYUC-

nutensa (TB) B paboyem pexunme:

- Temnepartypa okpyxatoLero Bo3ayxa ot 5 go 50 °C;

- OTHOCUTENbHAaA BNaxHocTb He 6onee 80 % npu TemnepaTtype o 35 °C,

©e3 KkoHaeHcauun Bnaru;

- aTMocepHoe gasneHue — 66,0 ... 106,7 kla;
- Bubpaums B gnanasoHe 10 ... 55 'y ¢ amnnutygon o 0,35 mm.
CreneHb 3awmtbl TB cootBeTcTBYET KOay IP54 no TOCT 14254.
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1.2.4.

YCTONYMBOCTb K BHELLUHMM BO3OEUCTBYHOLMM (pakTopam ocTasib-
HbIX cocTaBnsawwmx TCY ykaszaHa B 3KCnnyaTaLMOHHON JOKYMeHTaLmm
(30) Ha cooTBeTCTBYIOLLEE U3aenue.

OnektponutaHne TB obecneumBaeTca BCTPOEHHOW GaTtapeen Hanps-
XeHuewm 3,6 B, pasamepa C, emkocTbto 7,5 A-u.

Bpewms pabotbl TB 6e3 3ameHbl 6aTapen — He MeHee 4-X nerT.

1.3. MeTpornormyeckue xapakTrepucTuUKu

1.3.1.

1.3.2.

1.3.8.

1.3.4.

Mpenensl gonyckaemon abCcontoTHOM MNOrpeLlHOCTN TennocyeTynka npu
N3MEepEeHnn, NHOMKauuKn, pernctTpaumm, XxpaHeHnn n nepegade pesysib-
TaToOB U3MEPEHUN TemnepaTtypbl TENSIOHOCUTENS A; He MpeBbialoT
3Ha4YeHnn, onpegensemMolx rno opmyne:

At = +(0,60 + 0,004 - t),

rge t— temnepartypa TennoHocutens, °C.

Mpeaenbl gonyckaemon OTHOCUTESNbHOM MOrpeLHOCTU TenmocYeTyYnka
NPy U3MEPEHUN, NHAMKALUN, PErMCTPaLUN, XPaHEHUM U Nepedaye pe-
3ynbTaToB M3MepeHun obbema (Maccol), cpegHero o6bLemMHoro (Macco-
BOro) pacxoaa TensioHocutenst He 6onee + 2,0 %.

Mpenensl gonyckaeMon OTHOCUTENbHOM MOrpeLUHOCTU TensiocyHeTyYnka
npyv U3MEepPEeHnn, NHOMKauuKn, pernctTpaumm, XxpaHeHnn n nepegade pe-
3ynbTaToOB U3MEPEHUIN TEMSOBOW SHEPTNN B COOTBETCTBUM C Knaccom C
no NOCT P 51649-2000 B gnanasoHe pa3HOCTM TemnepaTyp

1-10 °C He bornee + 6,0 %;
10-20 °C He bonee + 5,0 %;
6onee 20 °C He 6onee + 4,0 %.

Mpenensl gonyckaeMon OTHOCUTENbHOM MOrpelHOCTN TensocyeTynka
npu U3MepeHun, MHOMKaumn, permcTpauum, XxpaHeHmn n nepegade ms-
MEPEHHbIX 3HA4YEHU BpeMEHN paboTbl B pasfiMyHbIX pexmnmax He npe-
BbilwaeT + 0,01 %.



1.4. CocTtaB

Coctae TCu4 npu noctaBke — B COOTBETCTBMM C Tabn.2.

Tabnuua 2
HanmeHoBaHne un YCJ10BHbIE o0b603Ha4yeHus Kon-Bo I'Ipmmeanme
1. Tennosblumcnutens «B3JIET TCPB» ncnonHenmnss TCPB-033 1
2. NMpeobpasoBartens pacxoaa 1... 3 | NpumeyaHne 1
3. MNpeobpasosaTens Temnepartypbl ... 3 | MpnmeyaHue 2
4. KoMNnekT MOHTaXXHbIN 1 MpumeyaHne 3
5. NacnopTt 1
6. KoMmnnekT akcnnyaTauMoOHHOW JOKYMEHTaUun B cocTaBe 1
- PyKOBOZACTBO MO 3Kcnnyatauum
- UHCTPYKLMS MO MOHTaXY
NMPUMEYAHUA.
1. Tun n konu4ecTBo npeobpasoBaTenien pacxoga — B COOTBETCTBUM C 3a-
KazoM. TwunoBasi nocTaBka — ONEKTPOMArHUTHbIE pPacxogoMepbl

«B3J1IET OP» ucnonHenus SPCB-420J1 Tpebyemoro Tunopasmepa.
2. Tun npeobpasoBaTtenen TemnepaTypbl — B COOTBETCTBUN C 3aKa30OM.
3. CocTaB — B COOTBETCTBUM C 3aKa3oM. B komnnekT MoryT BXoauThb:

- kabenu cBs3n TB ¢ npeobpasoBatenem pacxoga (MP) w/vnn npeobpa-
3oBatenem temnepatypbl (MT); anuHa kabenen no 3akasy M3 TUNOpS-
pa: 6, 12, 20, 30, 40, 70, 100, 150, 200 wm;

- NpycoeanHNTENbHAA N yCTaHOBOYHAsA apMaTtypa Af9 MOHTaXa CoCTaB-
HbiX YacTten TCY Ha oObekTe.

JKcnnyaTauMoHHas AOKYMeHTauusa u KapTbl 3akasa Ha TCuY n gpy-
rylo npoaykuuto, Bbinyckaemyt cupmonn «B3JIET», pasmelleHbl Ha
canTte no agpecy www.vzljot.ru.

Tam Xe pasmelleH nakeT nporpamm «YHuBepcasibHblA NPOCMOTP-
LLMK», BKIOYMAKOLWMA B CBOW COCTaB MHCTPYMEHTAsIbHYK NporpaMmmy
«Monutop BBJIET TCPB-03X 63.01.03.XX» ansa paboTbl ¢ npnbopom
no nocnegosaTesibHOMYy UHTepdency RS-232.
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1.5. YcTponcTteo u paborta

1.5.1. MpuHUMN paboTbl

Tennocyetumk «B3JIET TCP-M» ncnonHenms TCP-033, nocTpoeH-
HbIn Ha 6a3e Tennoebluncnutensa «B3JIET TCPB» sHeproHe3aBucmMmo-
ro ucnonHeHna TCPB-033, npeactaesnseT cobon eanHbIi KOMMSEKC,
KOTOPbIN MOXET BbIMOMHATL U3MEPEHNEe U perucTpaumio napameTpoB
TENMOHOCUTENA N KONUYeCcTBa TENnnoTbl B TEMNNOCUCTEMAX Pa3fIUYHON
KOHpurypaumn.

MpuHUMN OencTBUS TennocYeTYMKa OCHOBAH Ha M3MEPEHUU nep-
BUYHbIX NapaMeTpoB TENMOHOCUTENS (pacxoda n Temnepartypbl) ¢ no-
MOLLbIO MEPBUYHBLIX NpeobpasoBaTtenen, YyCTaHOBMEHHbIX B Tpybonpo-
BoAax, U 0bpaboTke pe3ynbTaTtoB U3MEPEHUIN C YHETOM 3aJaHHbIX 3Ha-
YeHUN aaBneHust B TpybonpoBogax v ApyrMx napameTpoB B COOTBET-
CTBMM C BblOpaHHbIM anropuTtMoM. CTPYKTypHas cxema TennocyeTyunka
ncrnonHenna TCP-033 npueeaeHa Ha puc.1.

TennoBbluncnurens TCPB-033 —— — —
!_ nK |
MuaukaTop <> ™ Apantep |
| npunTtepa |
KnaBuatypa—»> M Apxmroit 1
MnaTta RS-232 :c‘-lMTbIBaTenb|
- i ’ AaHHbIX |
nm TennoBbIMUCIIUTENSA —-————
| Mopem
nr2 > ————
I_Aj:tanTep |
coTtoBon |
nr3 > I ceasm |
A A A -————=
ne1 || NP2 | | NP3
[T, TP — npeobpa3zosamernb memrnepamypbl, pacxooa;
1K — nepcoHarsnbHbIlU KOMIMbromep.
Puc. 1. CTpykTypHasa cxema TensiocyeT4ymka.

KaHanbl uamepeHusi pacxoga v TemnepaTypbl TEnnocyeTynka co-
CTOSIT U3 NEePBUYHOIO M3MEPUTENBHOro NpeobpasoBaTensi, IMHUM CBS3U
1 KaHana u3MepeHusi COOTBETCTBYIOLLErO NapamMeTpa B TeMNSOCHETUUKE.

B kayectBe NP B cocTaBe TennocyeTymMka MOryT UCMONb30BaThCS
3MeKTpOMarHUTHble, YrbTpa3BYKOBbIE, BUXPEBbLIE MM OCHOBaHHbIE Ha
NHbIX PU3MYECKUX NPUHUMNAX npeobpasoBaTenu pacxoda WnuM pacxo-
[lOMepbl, UMEtoLLNE MMNYIbCHbI BbIXOA,.

B kauectBe [T moryT ucnonb3oBaTtbCA TepmonpeobpasoBaTtenmu
COMPOTUBNEHNA NNATUHOBbLIE C Pa3fMYHbIMU 3HAYEHUSIMWU HOMMUHaMb-
HOM cTaTmyeckon xapaktepuctukm (HCX), nogkniovaemblie K Tenno-
CYeTUMKy no 4-npoBogHOM cxeme. [nsa KaHanoB uamepeHus Temnepa-
TYpbl, BXOOAWNX B OAHY TENNOCUCTEMY, AOSMKEH UCMNONb30BaTbCA KOM-
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nnekT npeobpasoBaTenen TemMnepaTypbl, UMELNA HOPMUPYEMYHO MO-
rPELLUHOCTb U3MEPEHUSI Pa3HOCTU TemnepaTyp.

BHelHMe cBA3M TennocyeTymka OCYLLEeCTBAKTCA MO UHTepdency
RS-232, nogkrnoyeHMe K KOTOPOMY BbIMNOMHAETCHA 4Yepe3 pasbeM Ha
kopnyce TB.

[BYCTPOYHBIN XMUAKOKpUCTannuyeckmn naamkatop (XKKW) obecne-
YmBaeT BbIBOA andaBuUTHO-LUMGPoBON MHGopMauun. PaspssiagHOCTb UH-
AvKauum napameTpoB Ha gucnree TennocyeTynka npusegeHa B MNpu-
noxeHuu b.

1.5.2. OpraHnsauumsa namepeHun n pac4yeToB

1.5.2.1. Cuctema n3amMepeHnin n pacyeToB TENMOCYeTYMKA ABNAETCS MHOIOypoB-
HEeBOW N HacTpauBaeTCHa B COOTBETCTBUMN CO CXEMOM y3na y4yeTa, T.e. B
COOTBETCTBUM C pacnpenerneHnemM npeobpasoBartenen pacxona u Tem-
nepatypbl no TpybonpoBodaM KOHTPONMPYEMOW TEMNSIOCUCTEMBI.
CTpyKTypa OCHOBHbIX M3MEPEHUI N pacveTOB NpuBeaeHa Ha puc.2.

Tpy60onposodbi KOHMPONUPyeMol menocucmems|
[mp1|lmP2||nP3| [nT1|{nT2|{NT3 |
y v y y y Y

M3mepeHue nepsu4HbIX hapaMempos menioHocumens 8 mpybonpogodax
/amepsemble napameTpbl

Ql Q2 Q3 t1 NU3m t2 n3m t3 NU3m

Y Y v v v ¥

BbquCreHUe 8MOPUYHBIX NapPaMempos MensioHocumens 8 mpy6onpogodax

Bblyncnsemble napameTpbl YcTaHaBnvBaemble napameTpbl
a) 4ns pac4eToB
Vi,3= f (Q1,2,3) Pss P
m,,3=F(G;,5) t oros
G,.a=1 (@ ) Sl
1,2,3 123 P123 t xB 3uma
P123=f(t 3 Pios) t xs neto
hy,3=f(t 53 Pios) 6) ana HC
pXB = f (tXB’ PXB) t1,2,3
hXB = f (tXB’ PXB) Gl,2,3

-

Bb1ucneHue napamempos menocucmemsI
BbluVCIISeMble napameTpb!
W1, W2, W3, W4, W5, W6
El, E2, E3, E4, E5, E6

Puc. 2. CTpykTypa cuctemMbl U3MepEeHUN U pacyeToB.

1.5.2.2. 'amepeHune nepBUYHbIX NapamMeTpoB TensioHocuTens (pacxoga oobem-
Horo Q n TemnepaTypbl t) BbIMNOMHAETCA C NOMOLWbLIO NpeobpasoBaTe-
nen NP1 (2, 3) n MNT1 (2, 3), yCTAHOBNEHHbIX B KOHTPONMPYEMBIX TPY-
bonposogax. ns namepeHus nepBUYHbIX NapameTpoB TEMSIOHOCUTENS
Heob6Xxo4MMO YCTaHOBUTbL NapameTpbl PYHKLUNOHNPOBAHUSA KaHanoB U3-
MepeHns 06beMHOro pacxoda u TeMmnepaTypbl TENAOCHETHMKA.
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Lincpbposble nugekcol 1, 2 n 3 npeobpasoBaTtenen pacxoga n Tem-
nepaTypbl, U3MepPSIEMbIX U BblYUCIIIEMbIX NapaMeTpoB TEMSIOHOCUTENS
0603Ha4alT UX COOTBETCTBME KOHTpOnmMpyemomy Tpybonposoay (BeT-
BW TENMOCUCTEMbI). OTO COOTBETCTBME AOIMKHO cobniogaTtbca npu noa-
KntoveHun npeobpasoBartenen pacxoga n temnepatypbl K Bxogam TB.

1.5.2.3. [1ns BblYNCNEHNA BTOPUYHBIX NapamMeTpoB TennoHocuTena (obvema V,

Maccbl m, NAOTHOCTU P U Ap.) UCMONb3YTCA NpeobpasoBaHHble 3Ha-
YeHWns pacxofa u TemnepaTypbl — 3Ha4YeHus, onpegensemMble ¢ y4eToM
BO3HUKLUMX HELUTaTHbIX CUTyaLu B KOHTPONMPYEMOUN Tensiocnucteme, a
Takke otkasoB NP u T, ana 4ero B TennoBblYMCNIUTENE 3a0aloTCs
ycnosus (kputepumn) HC n peakuyum TCY Ha UX BO3HUKHOBEHWME. pun OT-
cytcTBun oTtkasoB M HC npeobpasoBaHHOe 3Ha4yeHWEe paBHO U3MepeH-
HOMY.

[ns pacyeTa BTOPUYHbIX NapaMeTpOB HEOBXOANMO Takke BBECTU B
TENNOBbIYMCIUTEND [OOrOBOPHbIE 3HAYeHMs1 pacxoga GporoB (Qpo-
roB), TemnepaTypbl tgoroB u gaeneHunss P B KoHTponmpyembix Tpy6o-
npoBopax.

MpeobpasoBaHHOE 3HaYeHMe TeMnepaTypbl TENIOHOCUTENS B Tpy-
6onposoae 1 t1npeo6 nporpaMMHO MOXET OblTb Ha3HA4YeHO ANs Bbl-
YMCNEHMSA BTOPUYHBIX NapameTpoB TensioHocuTensa B Tpybonposogax 2
n 3, a npeobpasoBaHHOE 3HAYeHWE TemnepaTtypbl TENSOHOCUTENs B
Tpybonposoge 2 t2npeob — B Tpybonposoae 3.

1.5.2.4. Tpun Heob6xoaANMOCTN BBOOATCS AOrOBOPHbIE 3HAYeHUs1 AaBneHuns PxB n

1.5.2.5.

TemnepaTtypbl tXB ANs UCTOYHUKA XONOAHOW BoAbl. [Ans TemnepaTtypbl
XONOAHOW BoAbl MOryT ObITb YCTaHOBMNEHbI ABa pasHbiX 3Ha4YeHus
t XB 3UMa 1 t XB NeTo, a Takke 3adaH KarneHaapHbIi Nepuoa, B Tede-
HMe KOTOPOro UCMosb3yeTcs B pacyeTax 3HayeHue t XB neTo.

MpumeyaHue. MNpu OTCYTCTBUN NPSAMOrO M3MEPEHUS TeMnepaTy-
pbl XONOAHOW BOAbl HA UCTOYHUKE 3HAYEeHME TENSOBOM 3HEpPrmMm B OT-
KpbITOW Tennocucteme, onpenernieHHoe TenmnocYeTYNKOM C MCMNOSb30-
BaHMEM SHTanNbMUN XONMOAHOW MOAMUTOYHOW BOAbl, MOXET ObITb CKOp-
PEKTUPOBAHO B COOTBETCTBUN C YTBEPXKAEHHOW YCTAHOBNEHHbLIM Obpa-
30M MeToAuKon, B ToM 4ucne, B cootBetctBumn ¢ FOCT P 8.592-2002.

HesagencTBoBaHHblE ANSA onpeaeneHns napameTpoB TEMOCUCTEMDI
KaHanbl U3MepeHus pacxoga LOIMKHbl ObITb OTKMOYEHbI NPOrpaMMHO
(ycTaHaBnuBaeTca 3HavyeHWe HeT Ana napameTtpa WMcnonb3yetcs
MPx). B npotuBHom cnydae TCu onpegensieT oTtkas NP B aToM KaHane.
B oTKNtOYEHHbIX KaHanax 3Ha4eHMe pacxoga paBHO HyIHO.

[MporpamMmHOe OTKMNIOYEHUE KaHanoB W3MepeHust Temnepartypbl
NpoOM3BOAMTCH MyTEM Ha3Ha4yeHus npeobpa3oBaHHOMY 3HAYEHUIO TEM-
nepaTypbl tnpeob JOroBOopHOro 3Ha4YeHus taoros.

NMPUMEYAHUE. PekomeHayeTcs B OTKMHOYEHHbIX KaHanax usme-
peHus TeMmnepaTtypbl napameTpy t/oroB, He UCNONb3yEMOMY B pacuye-
Tax, npuceavBaTb HyfIEBOE 3HAYEHME.

HesagencrBoBaHHbIE KaHarbl M3MEPEHNA pacxoda n TemMmnepartypbl
MoryT ObITb MCNONb30BaHbI ANS n3MepeHna Kaknx-nnbo OononHUTENb-
HbIX NapamMeTpoB.
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Bo3amoxHO un3MmepeHvne TemnepaTypbl HapyxHoro Bo3gyxa. [lpu
3TOM peKOMeHAyeTCs NPOBEPUTb 3HaYeHnsa HuxHen (HwkH. anan. t) n
BepxHeun (Bepx. gmnan. t) rpaHuLbl Anana3oHa n3amMepeHun, 3agaHHble B
TB anga gaHHoro kaHana.

1.5.2.6. BbluncneHne napameTpoB TeNnocncTeMbl NPON3BOANTCH MO pacyHETHbIM

1.5.2.7.

dopmMynam, ycTaHaBnMBaemMbiM B TENMOBbIYUCINTESNE B COOTBETCTBUN
CO cxemoMn ys3na yyeta. [laBneHune PxB 1 TemnepaTypa txB B 9TUX
dopmynax obosHayaroTcs nHgekcom 0: Py n to cooTBETCTBEHHO. TUno-
Bbl€ CXEMbl N3MEPUTENbHbBIX CUCTEM M COOTBETCTBYIOLLME UM anropuT-
Mbl pacdeTa npuBegeHbl B [punoxeHun [1 HacTosiLero pykoBoacTBa
no akcnnyartauuu.

B TennoBbluMcniuTene npeaycMOTpeHO ABa Buaa opMyn pacuyeTa
TENNOTbl: 3aAaHHbIe 1 NieTHue.

«3afaHHble» bopMyIbl Nofnb3oBaTeNb MOXET ycTaHaBnmBaTth (BU-
AOU3MEHATL) C KnaBuaTypbl MbO NO MHTEpdency B COOTBETCTBUU C
KOHUrypaumen TensioCUCTEMbI.

Mo «3agaHHbIM» bopMyramM NPON3BOANTCA pacyerT:

Konun4yecTBa TennoTbl B OTAENbHbIX BeTBAX Tennocuctemol W1, W2, W3
(He coxpaHsieTcsa B apxmBax);

konun4yectBa notpebnaemoro tenna W4, W5, W6 (coxpaHaeTca B apxu-
Bax).

«3apaHHble» opmynbl pacdeta W1, W2, W3 gns oTaenbHbIX
BETBEW TENNOCUCTEMbI MOryT BbITh BbIOpaHbl U3 crieaytoLiero Habopa:

-W1(2,3)=0;

-W1 (2, 3) =m;- hy;
-W1(2,3)=mi-hx=m;j: hy;
-W1 (2, 3) =m;j- (hx = hy);
-W1 (2, 3) = (mi—m;j)- hy;

- W1 (2, 3) = (mi—m;)- (h = hy),

roe I, ],k 1=0,1,2,3.

«3agaHHble» dopmynbl pacdeta W4, W5, W6 ans Tensiocuctemsbl
B Llenom MoryT 6bITb BbiGpaHbl U3 cneaytowero Habopa:

- W4 (5, 6) = 0;

- W4 (5, 6) = Wi
-W4 (5,6) = W, = W;;
- W4 (5, 6) = W, + W,

1.5.2.8.

roe i, j MOryT NpMHUMaTb 3HAYEHUS:
-i,]=1, 2, 3 - npwu BbluucneHum W4;
-1, ]=1, 2, 3, 4 — npu BbluncneHum W5;
-i,]=1, 2, 3, 4, 5 — npu BbluncrneHnn W6.

«JleTHue» dopmynbl NpeaHa3HayveHbl Ans pacyeTta TennoThkl, 3aTpa-
YyeHHou Ha BC B mMeXoTonuUTenbHbLIN CE30H B TENNOocUcTeMe C ABYMS
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Tpybonposogamu. dopmynbl 3amkcnpoBaHbl B TB, n3aMeHsaTbCa nonb-
3oBaTenemM He MOryT M Ha MHAMKaTope He oTobpaxatoTcs. B apxuBax
coxpaHsTcsa 3HavyeHna W4, W5 n We.

CDVIKCVIpOBaHHbIe «neTHue» (*)OpMyJ'IbI pacyeTa MMerT BUA.:
-Wl=mq- (hl—ho); W2 = mo- (hz— ho); W3 = O;
-W4 =W1;, W5 =W2; W6 = W1 + W2.

1.5.2.9. [Ins onpeaeneHns notpedbnaemMon TENNOBOW 3HEPTMM B OTOMUTENbHbIN
Ce30H, Korga BefeTcsl yyeT TennonoTtpebrieHns Ha OTomnfeHne U Ha
MBC, n B MEXOTONUTENbHBIN CE30H, KOraa OTCYTCTBYET OTOMMEHUE U
BegeTcs yyeT TennonotpebneHns Tonbko Ha MBC, 4omkHbI MCNonb3o-
BaTbCHA pasHble Habopbl opmyr.

N3meHeHne Habopa dopmMyn npu nepexone OT OTOMUTENBbHOMO K
MEeXOTONNTENIbHOMY Ce30HYy (nepexofe «3uma / neTo») BbINOSHAETCH
nmbo nyTemMm M3MEHeHUs «3afaHHbIX» opmyrn, nMbBo nyTeM 3ameHbl
«3afaHHbIx» dopMyn Ha «neTHuey». CMeHa «3afaHHbIX» opMys Ha
«NleTHMe» BO3MOXHa no nHtepdency RS-232 B pexvnmve PABOTA.

MPUMEYAHWE. lMpun mncnonb3oBaHMM B MEXOTOMUTESbHLIA Ce-
30H «NeTHUX» OopMyr, a B OTONUTENbHbIA CE30H — «3afaHHbIX»
dopMyn nog ogHMMM K Temu xe obosHaveHmsmu (NP1, MNT2 n 1.4.)
AOJTKHbI MCMONb30BaTbCA OAHWU U Te Xe JaT4YMKU pacxoda n Temnepa-
TYpbl.

Ansa Tennocuctemsl ¢ 2-ma Tpy6onpoBogaMmym BO3MOXHO UCMOSb-
30BaHME yHMBepcarnbHOro Habopa «3afaHHbIX» dopMyrn, obecneyn-
BaloLLero aBToMaTn4yeckoe U3MeHeHne anroputMa pacyeTa Tenna npu
nepexogax «3uma / neto» n «neto / 3uma» npu Hanmuum B obpaTHOM
TpybonpoBoae TeNNOCUCTEMbI pacxogoMepa PEBEPCUMBHOMO UCMOSHE-
HUA C OBYMSI MMMYMbCHO-4aCTOTHbIMUM Bbixogamu. MameHeHne anro-
puTMa pacdeta npoucxoauT Npu M3MEHEeHUWN HarpasfeHUsa MoToKa B
obpatHom Tpybonposoge. lNpumep HacTponkn TB ana asTomatude-
CKOM CMEeHbl anroputMa pacyeta Tensa npmeegeH B 4yactu |l pykosoa-
cTBa MO aKkcnnyataumm Ha TennosbliuucnuTens «B3JIET TCPB» wuc-
nonHeHns TCPB-033.

1.5.2.10. [Ans onpenenenuns pacxoga, notpebnsemoro Ha BC TennoHocutens,
B TC4 npenycMOTpeHbl ABa anroputma:

-no G1, G2;
- no NP3.

Anroputm no G1, G2 crnegyeT ncrnonb3oBaTb Npu py4yHOM Nepexo-
ae «3uma / netox. Npu aTom pacxopg soabl B cucteme NBC G3 B otonu-
TenbHbIA Ce30H (MPW UCNOSb30BAHUKN «3afaHHbIX» POPMYIT) pacCUnTbl-
BaeTCHd Kak pasHOCTb pacxogoB Boabl B npssmom G1 u obpatHom G2
TpybonpoBoge: G3 = G1 — G2 B mexoTonuTenbHbIA CE30H (Mpu uUc-
NoNb30BaHUN «NEeTHUX» (OpPMyI) pacxod cyuTaeTca no dopmyrne:
G3=G1+G2.

Mpun ncnonb3oBaHun anroputma no MP3 pacxon B cucteme MBC
G3 onpegenseTcs No nokasaHuam npeobpasoBaTensi pacxoa, ycra-
HOBMEHHOIrO B COOTBETCTBYHLWEM Tpybonposoge. [aHHbIN anropuTtm
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crnegyeTt ucnonb3oBaTb U MpU OpraHM3aunm aBTOMaTUYECKOW CMEHbI
anroputMa pacdeta Tenna npu nepexogax «3vma / neto» n «neto /
3nmMa».

1.5.2.11. B TCY npegyCMOTpPEHO BKIKOYEHUe / OTKITioYeHe (PyHKLMM aBTOMaTn-
4YecKoro nepexofa Ha «3MMHee» K «neTHee» Bpems. [pu BKAOYEHUN
PYHKUUM aBTOMaTMYECKOrO nepexona Ha «3uMHee» U «NeTHee» BpeMs
NPOUCXOAMUT aBTOMaTUYECKNn NepeBos NPUBOPHbLIX YaCoB:

- Ha ogvH Yac Hasag — B 2:59:59 B nocnegHee BoCKpeCceHne okTabps;
- Ha oauH Yac Bnepeq — B 1:59:59 B nocneaHee BockpeceHne mapTa.

1.5.2.12. Kpome n3mMepeHun n pacyeToB napameTpoB, B TeENSIOBblYMCIINTESNE
BeAeTcsa yyeT BpeMeHn HapaboTkm m npoctoa TCu, BpemMeHn oTkasa
npeobpasoBaTenen pacxona, BpemMmeHn Hanmyms HC.

1.5.3. Pexxumbl ynpaBneHus

1.5.3.1. Tennocuyetunk «B3JIET TCP-M» 3HeproHe3aBMCMMOro WCMOSHEHUSA
TCP-033 umeeT Tpu pexxmma ynpasneHus:

- PABOTA — akcninyaTaunoHHbIA PEXUM (PeXrM nonb3osaTens);
- CEPBUC — pexum noaroToBKM K aKcnnyaTaumm;
- HACTPOWKA — pexum 10CTUPOBKY 1 MOBEPKM.

Pexumbl 0TnMYanTcs YypoBHEM O0CTYNa K MHopmauumm (cocTaBom
UHAMUMPYEMOW Ha gucnnee MHopMaumMm 1 BO3MOXHOCTSIMU MO U3Me-
HEHWNIO YCTaHOBOYHbIX NapaMeTpPOB TEMNNOCYETUYMKA).

Hanbonbwmm npuoputetom obnapaet pexum HACTPOWKA. B
3TOM pexnmMe MHOULMPYIOTCA BCE NapamMeTpbl U BO3MOXHa Moauduka-
UM BCEX YCTAHOBOYHbIX NapaMeTpoB. HavMeHblwmM npuoputeTom o6-
napaet pexum PABOTA.

Bo Bcex pexnmax BO3MOXEH MpPOCMOTP U CHUTbIBAHME 3Ha4YeHNn
apxmBmpyemMbIixX napameTposB.

YnpaeneHne paboton TCY B pasnnyHbIX peXMMax MOXET OcCy-
LwecTBNATbCA NMBO € KnaBmaTypbl C MOMOLLBI CUCTEMbI MEHIO U OKOH
WMHOMKaUMN pa3HOro YpoBHS, oTobpaxkaeMbiX Ha AUcrnnee uHauMkaTopa,
nmbo C NOMOLLBI0 NEPCOHANbLHOrO KOMMbOTEPA MO NocnefoBaTeNbHO-
My UHTepdency RS-232. CoctaB 1 CTPYKTYpa OCHOBHbIX MEHIO NpuBe-
AeHa B Yactu |l pykoBoAcTBa MO 3KcnnyaTaumMm Ha TennoBblYUCUTENb
«B3J1IET TCPB» ucnonHenus TCPB-033.
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1.5.3.2. Pexxum PABOTA — aT10 pexum akcnnyaTtaumm TCY Ha obbekTe.

B pexnme PABOTA nonb3oBaTtenb MMeeT BO3MOXHOCTb NpocmaTt-
puBaThb:

a) namepsiemble 3Ha4YeHUsI NapamMeTpoB: pacxoda 06BbEMHOro U MaccoBoO-
ro, Temneparypbl, 0Gbema, Macchl, KonM4yecTsa TennoTbl U TENrnoBoK
MOLLIHOCTY;

6) 3agaHHble 3Ha4YeHUs TeMnepaTypbl U AaBNeHUs ANst UCTOMHMUKA Xonoa-
HOW BOAbI, MapameTpbl KaHaNoB M3MepPEHUsT pacxoda U TemnepaTypsbl,
anropuTMbl pacyeTa «3afaHHble», KpUTEpUN U BUAbI peakuuin Ha He-
LUTaTHbIe CUTyauuu;

B) napameTpbl PyHKLMOHNpoBaHNSA TCu:
- TEKyLLee BpeMs 1 aaTy;
- NapameTpbl CBA3M MO NHTepency RS-232;

- 3Ha4YeHUs1 BpeMeHn HapaboTKn, MPOCTOS N HELWTATHbIX CUTyaL M, OTKa-
3allP;

- 3HAKOMO3NLUMOHHbIN KOL COCTOSIHUS N3MEPEHUMN;

- AaThbl nepexoga Ha «3MMHee» N «rneTtHee» BpeMA AOJ1A TeKywero unm
3aaHHOro roga.

B pexume PABOTA nonb3oBaTesb Takke MMeeT BO3MOXHOCTb:
a) NU3MEHSTb:

- napameTpbl CBA3N No MHTepdency RS-232 (ckopocTb obMeHa, agpec
npubopa B ceTun, 3a4epXKy, BU4 ynpaerneHuss obMeHoMm, TN coeanHe-
HWSA NO MHTepdeNCy, YNCO 3BOHKOB A0 OTBeTa npubopa no mogemy);

- eQVHMUbI n3MepeHns anst otobpaxeHuss 3Ha4YeHUA TENTOBOW MOLLHO-
CTW N KONMYEeCTBa TEMMOThI;

- NAEHTUMKALMOHHBIN HOMep 0b6bekTa, KoHTponupyemoro TCuy;
- Bua meHio U3M npu oTobpaxkeHun Ha uHaukaTope;

6) 3agaBaTb nporpaMMHO No RS-232 Tun pacyeTHbIX POpMYyn: «NeTHUE»
UNN «3afaHHbIey;

B) paspelwwatb / 3anpeliatb aBTOMATUYECKUN MEPEXOn Ha «3UMHEE» W
«neTHee» BpeMs (pa3peLleHne / 3anpeLleHne aBTOMaTU4eckoro nepe-
XO[a BO3MOXHO TOSIbKO B TEYEHME «3MMHET0» BPEMEHMN);

r) KOppekTnpoBaTb (He Yalie OOHOro pasa B CYTKW) TEKyllee BpemMsi Ha
+ 60 ¢ (moctynHo Tonbko B pexume PABOTA).

1.5.3.3. Pexxum CEPBUC — 3710 pexxum nogroToBKM K aKcnnyatauum (HacTponka
TennocyeTymka B COOTBETCTBUM C BbIOpaHHOW CXEMOW U3MEPUTENBHON
CUCTEMBDI).

B pexume CEPBUC gononHUTEnbHO K BO3MOXHOCTAM B pexume
PABOTA nonb3oBaTenb MOXET:

a) npocmMatTpmBaTb 3HA4YeHUA IHTANbMNAX, NMITOTHOCTH, M3MepeHHOVI TeEMnNne-
paTtypbl 1 HacCcTOTbl cnegoBaHUa UMMNyJNbCOB Ha BXoAde TennoBbIHYUCIIN-
Ten4,
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0) ycTaHaBnumBaThb:
- TEKYLLME 3HAYEHNss BpEMEHM M AaTbl NPUBOPHbLIX HYaCoB;

- pa3peLueHune / 3arpeLlieHmne aBToMaTn4eCcKoro nepexoga Ha «netHee» 1

«3NMHEE» BpeMA HE3aBNCUMO OT BPpEMEHU roaa;

napameTpbl U pexumbl paboTbl KaHANoOB M3MeEpPeHUsi TemnepaTtypbl
(ycTaHaBnNMBaTb «JIeTHEEY» UMK «3MMHEE» 3HadYeHne TemnepaTtypbl Xo-
nogHon BoAbl U 3agaBaTb BPEMEHHOW WHTEpBarn ee WCMoNb30BaHus,
BKMOYaTb MPOrpaMMHO KaHasnbl M3MepeHuUst TemnepaTypbl, 3agaBaTb
3Ha4yeHne HOMMHAaNbHOW CTaTUYEeCKOW XapaKTepUCTUKM npeobpasoBa-
HUSA NpUMeHsieMblX NpeobpasoBaTtenen TemnepaTypbl, ycTaHaBnmMBaTb
BEPXHEE W HWXKHEEe 3Ha4YeHus OuanasoHa W3MepeHus TemnepaTtypbl,
AOroBOpPHbIE 3HAYEHMs TeMMNepaTypbl NO KaHanam, 3agaBaTb BUA peak-
umm Ha otkas [T);

- 3HayeHMe OaBneHust XonoaHoM Bodbl U AOroOBOPHbIE 3HAYEHUs AaBre-

HWA MO pacy4eTHbIM KaHalnam;,

- napaMeTpbl U pexunmMbl paboTbl KaHaroB U3MepeHust pacxoda (BKIHO-

YaTb NPOrpPaMMHO KaHanbl U3MEPEHUs pacxoaa, 3agaBaTb NPOrPaMMHO
PEXMM BXOAHONO Kackaga: akTUBHbLIN / NAacCUBHbLIA, Ha3Ha4aTb aKTUB-
HbI YPOBEHb CUrHana: BbICOKMM / HWU3KWW; 3adaBaTb ANMUTENbHOCTb
NPOBEPKN, YCTaHaBnMBaTb 3HayeHus KoapdpuumeHToB npeobpasosa-
HUS, 3agaBaTb apxXuMBUpPOBaHME Maccbl NMbo obbema, AOroBOpHbIE
3Ha4YeHus1 pacxodoB, 3aaaBaTb BUA peakumm Ha oTkas [MP; BkntovaTs /
He BKIoYaTb B pacyeTbl UIBMEPEHHbIE 3HAYEHMS PacXodoB);

TUN pacyeTHbIX opmyn («neTHue» / «3agaHHbiey»), hopMyn pacyeTta
pacxoga soabl Ha NBC ¢ knasumatypsl;

- YCIoBuA U peakunn Ha HellTaTHble CUTyaunu,

B) BBOAMTb Npu HeobxogmmocTn 3aBoackme Homepa MNP m IMT;

r) OCTaHaBnuBaTb (3anyckaTb) HakomnneHme obbemoB, Macc, KonmuyecTsa

TENNOThI,

A) 0OHYNATb 3Ha4YeHUs NnapamMeTPOB HAKOMNSEHUS;
e) ycTaHaBnueaTb nepuog obpaboTku pe3ynbTaToB U3MEPEHUN ONA pe-

xuma PABOTA u pexxumos CEPBUC, HACTPOWKA;

)K) o4yunLlaTb apXmBbl.

1.5.3.4.

1.5.3.5.

B pexume HACTPOWKA nmeeTcs BO3MOXHOCTb MPOCMAaTpMBaTh BCE
BblLLEenepeymncrieHHble BENUYMHbI U NapamMeTpsbl.

B pexume HACTPOWKA pononHuTensbHo Kk pexumam PABOTA u
CEPBWC moxeT npon3BoanTbCA noBepka TENSIOBLIYUCINTENS C OCTU-
POBKOW KaHarnoB M3MepeHus TemnepaTtypbl nytem BBedeHus B TB co-
OTBETCTBYIOLLMX MOMNPABOK, a Takke BBOA 3aBOACKOro Homepa npubopa.
Bo3amMoXHO Takke BBeAeHME NonpasBku AN NPUOOPHbIX YacoB.

Moaudukaumsi yCTaHOBOYHbIX MapaMeTpoB, LOCTYMHbIX B pexXuMmax
PABEOTA n CEPBUC, He BnndaeT Ha MeTPOorMyeckne XxapakTepucTukm
TCuy n MOXeT Npom3BOAUTLCA NpU HeobxoamMmocTn Ha obbekTe. [Mapa-
MeTpbl HacTponkn n kanubposkn B pexmmax PABOTA n CEPBUC He-
AOCTYIMHbI.
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1.5.3.6. Pexxum ynpaBneHus 3agaetca koMObuHaumen Hanmyuusa / oTcyTcTBuS 3a-
MbIKaIOLLMX NEepeMblYeK Ha KOHTAKTHbIX Napax paspelueHus moandum-
Kaumm kannbpoBOYHbIX N (PYHKLMOHAbHbLIX NapaMeTpoB.

[MopsagoK yCTaHOBKM PEXMMOB ynpaBreHnst ykasaH B YacTtu Il pyko-
BOACTBA NO aKcnnyatauumn Ha Tennosbluncnntens «B3JIET TCPB» wuc-
nonHenna TCPB-033.
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1.6. CocTaBHbIe YacTu usgenus

1.6.1. TennoBbIuNCNUTENDL
1.6.1.1. TexHn4yeckme xapakTepUCTUKN U OnncaHue TENSIOBbIYMUCIINTENS, a TaK-

Xe nopsaok ynpaBreHus UM npuBeaeHbl B AOKyMeHTe «TennoBblunc-
nutens «B3JIET TCPB». WUcnonHenne TCPB-033. PykoBogcTtBo Mo
akcnnyatauuun. Yactb |, [I» B84.00-00.00-33 P3. TennoBbl4ucnutesib
«B3JIET TCPB» ucnonHenuna TCPB-033 npeacrasnsaet cobon Mukpo-
NPOLECCOPHLIN  U3MEPUTENBbHO-BBLIYUCIIUTENDBHBLIA ONOK C  XXNOKOKPK-
CTanMM4yeCcKkMM MHONKATOPOM M KHOMOYHOW NMaHesnbio ynpaBneHus.

TennoBblMUCTINTEND BbINOSHAET:
npeobpasoBaHne 1 06paboTKy curHanos, NonyyYeHHbIx ot MNP n MT;

BTOpPUYHYO 06paboTKy M3MEPEHHbIX 3HA4YeHWU napamMeTpoB M BblYMC-
NeHne TennoBbIX NapamMeTpPoB MO YyCTAHOBMEHHLIM hOpMyiaM pacyeTa;

apXVBUPOBAHUE U XpaHEHUE B SHEProHe3aBUCUMOW NamsTh pesynbTa-
TOB U3MEPEHWIA, BbIYMCIIEHWUI U YCTAHOBOYHLIX NapamMeTpOB;

BbIBOJ, U3MepPUTESIbHOWN, apXUBHOW, ANArHOCTUYECKOM U YCTaHOBOYHOM
nHdopmauun Ha gucnnen XKW u vepes nocnegosaTenbHbi UHTEP-
denc RS-232;

aBTOMATUYECKNN KOHTPOMb M MHOMKAUMIO Hannina HeumcnpaBHOCTEN B
TCuY 1 HewTaTHbIX CUTYyaunn (HELUTATHbIX PEXMMOB paboTbl TeNnocu-
CTEM).

1.6.1.2. lNocnepoBaTternbHbI UHTEPENC

a)

6)

MocnepoBaTtenbHbin MHTepdenc RS-232 obecneunBaeT BO3MOX-
HOCTb AOCTyna K U3MepuTenbHbIM, PACYETHbIM WU YCTAaHOBOYHbIM Napa-
MeTpaM, BKMo4vas apxusbl. [1pn 3ToM BO3MOXHaA Moaudukaums ycra-
HOBOYHbIX NapameTpoB. [NocnegoBaTenbHbIN MHTEPdENC NoaaepXKmBa-
eT npotokonn MODBUS, npuHATLIA B Ka4ecTBe CTaHO4apTHOro B npubo-
pax pupmbl «B3JTIET».

NHTepdenc RS-232 moxeT ncnosnb3oBaTbCs ON4A:

pacneyvyaTkn apXuBHbIX U TEKYLUUX 3HAYEHUIN M3MEpPSIEMbIX NapamMeTpoB
Ha NpuHTepe 4Yepe3 nepcoHanbHbli komnbioTep (MK) wvnu agantep
npuHTepa «B3NET All»;

CUNTbIBAHUS apXMBOB C MOMOLLbIO apxmBHoOro cumtbiBatensa «B3J1IET
AC» AC[1B-020;

B) HenocpeacTBeHHoM cBA3n ¢ [1K:
- No kabenw Npu gnMHe NUHUK CBA3N o 12 Mm;
- N0 TenedOHHON NIMHUN C NOMOLLBLID MOAEMa UNU pPaanofIMHUK C NOMO-

b0 pagnomogema;

- No NnHUK umdposon cBa3un ctangapta GSM 900/1800 MIMy ¢ nomoLbHo

apganTepa cotoBou cBs3n «B3JIET AC» ACCB-030.

[anbHOCTb CBA3M MO TenedOHHOW NUHUN, paguoKaHany n CoTOBOM
CBS3M OnpeaensieTca xapakTepuctmkamu TenegoHHON NMHUK, paguo-
KaHana n KkaHana COTOBOW CBSA3N COOTBETCTBEHHO.
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MogkntoveHue agantepa cotoBon cBa3n ACCB-030 k nHtepdency
OAMHOYHOro Npubopa unn K NMMHUM CBA3W rpynnbl NPUbopoB AaeT BO3-
MOXHOCTb NepeaaBaTb MHAOPMALMIO NO KaHany COTOBOW CBS3W, B TOM
ymucne n B IHTepHerT.

Mcnonb3ysi KaHan cOTOBOW CBsI3W, MOXHO Ha 6a3e nMporpamMHOro
komnnekca «B3JIET Cll» opraHu3oBbiBaTb AUCNETYEPCKYD ceTb AN
OAVHOMHBIX U/vnn rpynn NpubopoB Kak OOHOTUMHBLIX, Tak U pPa3HOTUM-
HbIX MO HA3HA4YEeHWUIO.

CkopocTb obmeHa no uHtepdernicy RS-232 ot 1200 go 4800 bog
yCTaHaBnmBaeTcs B npubope.

1.6.1.3. ImnynbCHble BXoAbl NpegHasHayeHbl Ans nogknoveHnsa npeobpasosa-
Tenewn pacxoga pasfMyHbIX TUMOB C UMMYJTbCHBIM BbIXOAOM. KOHCTaHTbI
npeobpasoBaHMs MMNYNbCHBLIX BXO4OB MOryT yCTaHaBNMBaTbCA B npe-
penax 0,0001...1000000 nmn/n ¢ warom 0,0001 nmn/n.

PekomeHgauumn no onpegeneHnto KOHCTaHTbl Npeobpa3oBaHns UM-
NyfbCHOIO BbIXOA4a pacxodomepa, MOAKMYaeMoro K TensioBblYUCN-
Ten, npusegeHbl B MNpunoxenun B.

1.6.1.4. OnekTponutaHme TB ocyliecTBnsieTcs OT BCTPOEHHON GaTapen Hanps-
XeHuewm 3,6 B.

1.6.1.5. Bug tennosblumcnntena npuseneH Ha puc.A.1 lNpunoxeHus A.

[MnacTtmaccoBbIM KOPMyC COCTOUT M3 OBYX YacTen:. NvueBow, rae
pasMeLLeH SNEeKTPOHHbIN MOoAYSb TEMMOBbIMMCNUTENS, U 3aHeNn, npea-
Ha3Ha4YeHHOW ONSA pa3MeLLEHNa NOABOASLLMX CUrHanNbHbIX Kabenen c
OTBETHbIMWN YaCTAMUM KOHTAKTHbIX KOTOJO0K.

[nsa kpenneHua Ha obbekTe Ha 3agHen cTeHke kopnyca TB pacno-
NOXEHbI KPOHLUTENHbI ANA YyCTaHOBKM Ha DIN-peliky.

1.6.2. NMpeoGpa3oBaTenu pacxoaa

B kauectBe [P B coctaBe TC4 MoryT ncnonb3oBaTtbCa criegyoLimne
nagenunsa pupmbl «B3JTET»:

- ANEeKTpOMarHuUTHble pacxogomepbli-cHeTyunkn «B3JTET OPy;
- yNbTpa3ByKoBble pacxogomepbl-cyeTunkn YPCB «B3JIET MPy;

OnuncaHne npuHUMNa AOENCTBUA U TEXHUYECKME XapaKTEPUCTUKU
pacxogoMepoB NpuBeaeHbl B otaensHon /.

OnnHa nuHmn cBsasnm TB ¢ ykasaHHbIMM pacxogoMepamMn MOXeT
6b1Tb A0 300 M 1 6onee € y4eTOM BbINOSIHEHNS YCINOBUI COrfacoBaHUA
MO 3NEKTPUYEeCKUM napameTpam.

Kpome ToOro, B kadectse 1P gonyckaeTcs Mcrnonb3oBaTb Creayto-
Lne pacxogoMmepbl C Y4ETOM METPOSIOrMYECKUX XapakKTepUCTUK U na-
pameTpoB mmnynscHoro Bbixoga: BIMNC-CP, BIrC-TU, MNb-2, BCT,
BMI, OCBW, PY-2, CB3GM, BPTK, PM-5, TP3GM, TOM, SKM,
SONOFLO, VA, ETHI, Cosmos WP, UFM. MakcumanbHas annHa cBA3u
C ykasaHHbiMK [P onpepensetrcsa TeXHUYECKMMU XapaKTepucTUKamu
Ncrnonb3yemMoro pacxogomMepa.

B kauvectBe NP B ogHOM TensiocyeTymke MOryT MCMNoSib30BaTbCA
pacxogoMepbl pasnnyHbIX BUOOB 1 TUMOB.
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1.6.3. NpeobGpaszoBaTtenu TemnepaTypbl

B coctaBe Tennoc4yetumka B kadectBe 1T MoryT mcnosnb3oBaTbCA
TepmonpeobpasoBaTenn CONPOTUBMNEHUS MNNATUHOBBLIE PA3NIUYHbIX TU-
noB ¢ 4-NpOBOAHON CXEMOW NOAKIOYEHUs, TpebyembiM1 MeTposiornye-
CKMMW XapaKTepuctukamu, nogobpaHHble B napy, y4oOBreTBOpsOLNE
yCrnoBusiM NpUMeHeHnsa n obnagarowme ogHON 13 ykasaHHbIX B Tabn.3
HOMMHanbHbIX CTaTUYECKNX XapaKTEPUCTUK Npeobpas3oBaHuS.

Ta6bnuua 3

HomuHanbHoe 3HayeHne
conpoTuBieHna NnaTMHOBOIo

YcnoBHoe 0603Ha4yeHne HCX

Tepmonpeodpasosarens no FOCT 6651-94 no FOCT 6651-2009
npu 0 °C, Ry, Om

100 10001, Pt100 Wqg = 1,3850 Pt100 o = 0,00385. °C -1

Pt'100 Wiqo = 1,3910 100N o =0,00391- °C*

500 5001, Pt500 W0 = 1,3850 Pt500 o = 0,00385. °C -1

Pt'500 Wiqo = 1,3910 500N ¢ =0,00391-°C*

1000 10001, Pt1000 W, = 1,3850 Pt1000 o = 0,00385. °C -1
Pt'1000 Wi =1,3910 | 1000M ¢ =0,00391-°C*

MoryT ucnonb3oBatbcs MT Ttuna «B3JIET TIMC», KTC-b, KTCTI1-H,
KTATP, KTCM-P, KTCMP-001, TMT-1(-15), TMNT-1(-15), TCM-P, MeT-

paH-205.
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1.7. MapkupoBKa n nnomébupoBaHue

1.7.1.

1.7.2.

1.7.3.

1.7.4.

1.7.5.

MapkupoBka Ha nuueBon naHenu TB cogoepxut obo3HavyeHne wu
HaumeHoBaHne TB, ToBapHLIM 3HaAK NPeanpUATUS-U3roTOBUTENA, 3HaK
yTBEPXAEHUS TUNa cpencTBa naMepeHusi. 3aBoLCKOM HOMepP yKasaH Ha
nepegHen naHenu TB.

CocTaBHble YacTu TENNOCYETYMKA MMEKT MapPKUPOBKY HaMMEHOBaHUS
(0603Ha4YeHNa) cocTaBHOM 4YacTu, TOBapPHbIN 3HaAK NpeanpuaTUS-
N3roTOBUTENS, 3HAK YTBEPXKOEHMSA TUNa CPeACTBA U3MEPEHUSA U 3aBOA-
ckon Homep. BoamoxHa pononHuTenbHas MapkupoBKa MOPSIAKOBOrO
HOMepa — NPUHaANEeXHOCTb NpeobpasoBaTensi COOTBETCTBYOLLEMY Ka-
Hany M3MepeHus 4aHHoro napameTpa.

Mpwn BbINyCcKe 13 Npon3BoACTBa nocne nosepkn Ha nnate TB (puc.A.2)
nnomoupyeTca KOHTaKTHasa napa paspeleHns mogndukaumm kanmbpo-
BOYHbIX MapamMeTpoB.

Ha ob6bekTte nocne MoHTaxa M NpoBepkn PYHKLMOHMPOBAHUS Tenso-
CcYeTYMKa OOMMKHbI OblTb ONSTIOMOMPOBaHLI:

TENNOBbLIYUCIUTENDb — KOHTAKTHas nmapa paspelleHus Moaudumkaumm
pyHKLMOHANbHbIX NAapaMeTpoB;

npeobpasoBartenu pacxoga U BeHTUNM bannacHbIX NMHUN, 06xoaaLwmx
Mne;

npeobpasoBatenn temnepatypbl — kopnyc [T BmecTte ¢ TpybonpoBo-
OOM.

[ns 3aWmnTbl OT HECAHKLMOHUPOBAHHOIO A0CTYyNa Npu TPaHCNopTUPOB-
Ke, XpaHeHUM 1 aKcnnyaTaumm MoXeT nnombuposaTbesi kopnyc TB.
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2. NICNOJIb3OBAHUE NO HASHAYEHUIO

2.1. 3kcnnyaTtayuoHHble orpaHU4YeHus

2.1.1.

2.1.2.

2.1.3.

2.1.4.

2.1.5.

JKcnnyaTaums TenfocyeTynka [LOSKHa MPOM3BOAUTBCA B YCNOBUSAX
BO3OENCTBYOLWMX (PAKTOPOB, HE MPEBbLILAKLWNX AOMNYCTUMbIX 3Haye-
HWI, OrOBOPEHHbIX B N.1.2.3.

KauecTtBO TennoHocuTens (HanuMyune u KOHUEHTpauusi B3BeCcen, nocTo-
POHHUX >XWOKOCTEN K T.M.), @ TaKKe COCTOsiHME TpybonpoBoaoB TENSO-
CUCTEMbI HE OOSMKHbI NPUBOANTL K MOSIBIIEHNIO OTNIOXEHUI, BAUSIOLLMX
Ha paboTOCNOCOBHOCTL U METPONOrMYECKME XapakTEPUCTUKKN Npeobpa-
3oBaTernen pacxoga n temneparypbi.

BHUMAHMUE! [1ns obecneyeHus pabotocnocodbHoctn TCyY ¢ anek-
TpoMarHuTHbiMK 1P B Tennocucteme ¢ yronbHbIM UNbLTPOM HEObXOo-
AMMO CneauTb 3a NCNPaBHOCTLIO YrofNibHOro hunbTpa.

HeobxoauMOCTb 3alUMTHOrO 3asemsieHus onpenensieTcs B COOTBET-
cTBuM ¢ TpeboBaHuamu rmasbl 1.7 «[1paBun yCTponcTBa anekTpoycTa-
HOBOK» B 3aBMCMMOCTUN OT HaMNpsiKeHUs NUTaHWUS U YCIOBUIN pasmelLe-
HUA npubopa.

MonHuesawmnTta obbekTa pasmMelleHnss npudopa, BbINOIHEHHAsA B CO-
OTBETCTBUMUN C «MHCTpyKUMEn No YCTPOMCTBY MOJSTHME3ALNTbI 34aHUMN,
COOPY>XEHUA W NPOMbILWIIEHHBIX KOMMYHUuKauun»y CO153-34.21.122-
2003 (ytBepxageHHon [lpukazom MwuHaHepro Poccum Ne280 ot
30.06.2003) npegoxpaHsieT Npnbop OT BbiIxo4a M3 CTPOS NPU Hannumnm
MOJSTHMEBbIX Pa3psa0B.

TouyHaa n HagexHas pabota NP obecnednBaeTcs Npy BbINOSTHEHUN B
MEeCTe MX YCTaHOBKM CneayoLmx yCroBui:

Ha Bxoae 1 Bbixoge NP gomkHbl 6bITb NPSIMONIMHENHbIE YYacTKku Tpybo-
nposoga ¢ Dy, paeHbim Dy NP, agnuHon B cOOTBETCTBUU C TpebOOBaHM-
amm O[] Ha gaHHbIKM TUN IMP;

- OTCYTCTBWE CKOMMEHUs Bo3ayxa B TpybonpoBoae;
- faBneHne TennoHocuTens B TpyGonpoBode OOMKHO WCKIYaTb raso-

2.1.6.

2.1.7.

obpasoBaHue;

Tpybonposog npu pabote TCy Bceraa AomkeH ObITb 3anONHEH XUAKO-
CTbiO (TEnnoHocuTenem);

HaNPsHPKEHHOCTb BHELLHEro MarHUTHOro MoNisl He AOMKHA NpeBbillaTb
40 A/m.

CKopocTb NoToKa TensioHOCUTENs B MecTtax yctaHoBku 1T He gorkHa
npesbiwaTb 4 M/c. na ncnonb3oBaHus 1T Ha Bonee BbICOKMX CKOPO-
CTAX NoToka TpebyeTca NnpUMeHeHue 3alUTHbIX b3 C COOTBETCTBY-
IOLLMMN XapaKTEPUCTUKAMM.

TpeboBaHMs K yCrnoBMsIM 3JKCryatauum M BblOOpY MecTa MOHTaxa,
npvBegeHHble B HacToswen Jfl, yunTbiBaloT Hanbonee TUNUYHbIE dak-
TOpbI, BAMSOLWNE Ha paboTy TensocyeTymKa.
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Ha obbekTe akcnnyataumMm MoryT CyLecTBOBaTb UM BO3HUKHYTb B
npouecce ero akcnnyataumm caktopbl, He noggaromecs npensapu-
TEeNbHOMY MPOrHO3Y, OLEHKE UM NPOBEPKe, U KOTOpble NPOM3BOAUTESb
He MOr y4ecTb npu paspadoTke.

B cnyyae nposiBneHusi nogobHbIXx dakTopoB crieayeT HanTu NHoe
MEeCTO 3Kcnnyatauuu, rae gaHHble oakTopbl OTCYTCTBYIOT UMW HE OKa-
3bIBAOT BMMSHUSA Ha paboTy nsgenus.

2.2. Mepbl 6e30nacHOCTU
2.2.1. K paboTe ¢ nsgenvem ponyckaeTcsi o6CnyxnsawLunm nepcoHar, msy-
YMBLUMIA SKCMyaTaLMOHHYI0 AOKYMEHTaLMIO Ha u3genve.

2.2.2. Mpn noaroToBke M3Oenusi K UCNOMb30BaHUIO [OOMKHbI cobnogaTbes
«MpaBuna TexHWYEeCKOW 3IKCMyaTauum 3neKTpoycTaHOBOK notpeburte-
nen» n «MexoTpacneBble npasuna no oxpaHe Tpyaa (Mpasuna 6es-
OMacHOCTW) Npu 3KCMyaTauum 3NeKTPOYCTaHOBOKY.

2.2.3. MNpwn npoBeaeHun padot ¢ TCY onacHbIMK bakTopamu ABMSAKOTCA:

- NepeMeHHOe HanpskeHue C¢ Oe/CTBYLWMM 3HadyeHnem o 264 B ya-
ctoton 50 'y, ncnonb3dyemoe B cocTaBHbIX YacTax TCu;

- AaBneHne B Tpybonposoae Ao 2,5 MMMa;
- Temnepatypa tennoHocutens (tpyéonposoga) oo 180 °C.

2.2.4. 3anpeuwjaeTcsa Mcnonb3oBaTbh anekTpoMarHuTtHole MNP npu gasneHwn B
TpybonpoBoge 6onee 2,5 Mla.

2.2.5. B npouecce paboT no MOHTaxy, NyCKOHanagke Wnn pPeMOoOHTY Tensno-
cyeTyMKa 3anpeLlaeTcs:

- NPOU3BOANTbL 3aMEHY COCTaBHbIX YacTen TennocdeTymka B Tpybonpo-
BOAE OO0 MOSIHOTO CHATUS OaBfieHMst Ha y4dacTke Tpybonposopga, rae
npousBoasTcsa paboThl;

- MCMONb30BaTbh HeEWCMpaBHbIE 3NEKTpopaanonpubopbl, 3NEeKTPOUHCTPY-
MeHTbl NTM6o 6e3 NoaKNIoYEHNA UX KOPMyCOB K MarnucTpanu 3alimMTHOro
3a3emMreHus (3aHyneHus).
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2.3. [MogroToBKa K MCNonb30BaHUIO

2.3.1.

2.3.2.

MoHTax TCuy gomkeH MpOBOAMTLCA B COOTBETCTBUM C [OKYMEHTOM
«Tennocyetunk-pernctpatop «B3JIET TCP-M». UcnonHenna TCP-033,
-034. NHctpykuma no moHTaxy» B76.00-00.00-33 UM, a takke 3L Ha
BXOAsLWME YCTPOMUCTBA OpraHusaumen, MMerLen npaBo Ha BbIMOSHE-
HMe aTux paboTt, Nnbo NpeacTaBUTENAMU NPEANPUSATUA-N3TOTOBUTENS.

an/I NoAroToBKe M34enns K UCNosib30BaHMIO AOSHKHO ObITb NpoBEPEHO:

npaBunbHOCTL ycTaHoBkK MNP u MNT B cooTBeTCTBMM C BbIBpaHHbLIM an-
roputmom paboTtel TC4. CooTBeTCTBME NpeobpasoBaTensd HOMepyY TOu-
KW M3MEPEHUS1 OAHHOro napameTpa MOXXHO MPOBEPUTb MO MNOAKMNHYe-
HUIO K COOTBETCTBYHOLLIEMY 31IEMEHTY KOMMYyTaumn Ha nnate TB. Cxema
nogkrnoyeHms TCY n pasmMelleHne 3reMeHTOB KOMMyTauMmM Ha nnarte
TB npuBeaeHbl B UHCTPYKLUKM MO MOHTaXYy;

NPaBUITbHOCTL MOMOXEHUA BEeHTUNEn, otcekarowmx MNP (OHM OOMXKHbI
ObITb B MONTOXXEHUN KOTKPLITO»);

npaBunbHOCTb ycTaHOBKM [P B COOTBETCTBMM C HaMpaBfeHneM NoToka
TennoHocuTens B Tpybonpoeose;

- HannM4yne n CcooTBETCTBME HaI'IpFI>KeHVIl7I NMUTAHUS COCTaBHbLIX 4YacTeun

2.3.3.

Tpe6yeMbIM TEXHNYECKNM XapaKTepUCTnUKam,

noaKmnoyYeHne JoNoNHUTENbLHOro obopyaoBaHns (KomnbloTepa, Mmogema
M T.4.) B COOTBETCTBMMU C BbIOpaHHOM CXEMOW.

Tennocuyetunk «B3JIET TCP-M» npu nepBoM BKMOYEHUU UNK MNocne
ANUTENbHOro nepepbiBa B pabote rotoB K akcniyaTauumn (npu oTcyT-
CTBUWM OTKA30B U HELUTaTHbIX CUTyauuin B CUCTEMax) nocne:

- MONHOro npekpaweHnda aAMHaMn4eCcKkmnx rngpaBiiM4eCKMX MnpoueccoB B

TpybonpoBoae, CBSA3aHHbIX C PerynMpoBaHMeM NoToka TenyioHoCUTens
(paboTbl Ha TpybonpoBoge CO CNMBOM TEMSIOHOCUTENS, NepekpbIThe
noToka TennoHoCUTenNs u T.1.);

- 30-MWHYTHOW MNPOMBIBKA 3neKTpoMarHUTHbIX [P nOTOKOM XnOKOCTU

(ana obecneyeHus yctonmumBon paboTbl) M 30-MMHYTHOrO nporpesa
pacxo40MepOB.
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2.4. NMopsapok paboTbl

2.4.1.

2.4.2.

2.4.3.

2.4.4.

BBeaeHHbIN B akcnnyaTauuio TennocyeTymk paboTtaeT HenpepbIBHO B
aBTOMaTM4yeckom pexmnme. CunTbiBaHME TEKYLUMX 3HAYEHUA U3Mepsie-
MbIX MapamMeTpoB, a TaKKe COOEPXMMOro apxXxMBOB MOXET OCYLLECTB-
natbca nuoéo ¢ KK TB, nmbo ¢ nomoLbio NepcoHanbHOro KOMmMboTe-
pa no uHtepdgency RS-232.

Mepuopg ob6paboTkn nameputensHon nHhopmaumm (nepunos obHOB-
neHus 3HaveHnin) ansa pexvmos CEPBUC n HACTPOWMKA coctaenser
4 c. Ansa pexuma PABOTA nepuog obpaboTkm MOXHO yCTaHOBUTH B
nHTepsane ot 4 go 3600 ¢ B nogmeHtio YCT / HakonneHue, BBeas co-
OTBETCTBYylLlee 3HayeHue aAns napametpa Tobp pex. Paborta 6e3
nwuT..

BkntoveHne vHankaumm npomussoauTcsa nobon kHonkown. Nocne Haxa-
TV Ha gucnnee otobpaxaeTca OKHO MHAMKALMM OCHOBHOIO MEHIO Nn-
60 okHO uHaMkaumm napameTtpa ml (B pexume PABOTA npu yctaHoB-
NEeHHOM 3Ha4vyeHun napameTtpa OTo6p. MeHo manoe). [1pu Heobxoaun-
MOCTM MOXHO YBENUYUTb (YMEHbLUNTb) KOHTPACTHOCTb UHAMKAUUKN, He-

CKOJbKO pa3 Ha)kaB KHOMKY @ @)

OTKMNoYeHNe nHamKaumm nNpon3BoanTCcs:

B pexxumax HACTPOWKA, CEPBUC — npuHyauTensHo nocne Boibopa B
nogmeHio OTKI1 nyHkTa BbIkn. gucnnem n nocnenyrowero Haxartus

KHOTMKKN a

B pexume PABOTA — aBTomaTtmyeckn vepe3 60 c nocrne OKOH4YaHus
MaHuNynsuMmM ¢ KHonmkamu nubo NpUHYAWUTENbHO Kak B pexumax
HACTPOWKA, CEPBUC.

B Tennocyetunke B pexumax CEPBUC nnn HACTPOWKA ans koHTpo-
nupyemoro TpybonposBoga MOXHO 3ajaTb apxvuBupoBaHue nmbo mac-
cbl (T) Nnéo obvema (M) TennoHocutens. [na uyero B meHio YCT /
Pacxop napameTtpy B apxuBe pacxop 1(2,3) yctaHaBnuBaeTcsa cooT-
BETCTBEHHO 3Ha4yeHve macca nmbo oo6beM.

MPUMEYAHUE. B npouecce akcnnyataumm TCuY BuA 3agaHHOro
apxmBMpyemMoro napametpa (Macca unu obbem) M3MEHATb HE pPEeKo-
MeHOYeTCH, TaK Kak nocrie BbINOMHEHUA OaHHOM ornepauun Ona Bcex
paHee 3adMKCUPOBAHHbBIX apXMBHbIX YNCIOBLIX 3HA4YeHU ByayT nHAK-
UMpoBaTbCA HaMMeHOBaHWe napameTpa U eauHULa U3MepeHusi, CooT-
BETCTBYIOLLUME BHOBb 3aaHHOMY BMAy napameTpa apxXuBmpoBaHus. To
€CTb YMCIIOBble 3Ha4YeHusi, 3aPpUKCMpPOBaHHbIE B apxuBax OANdA npexae
3a[laHHOro napameTpa, OCTaHyTCH HEU3MEHHbIMMU.

Bo3MOXHO M3MeHeHNe eanHNL, N3MEPEHUS MHANLMPYEMbBIX TEKYLLUNX U
APXUBHbIX 3HAYeHUN TENrOBOW MOLLHOCTM W KOnmM4yecTBa TENSOThbl C
nomoulbio napametpa EauHuubl tenna B nogmeHio UH®. lNpu ycTa-
HOBMIEHHOM 3HadeHuu [k napameTpa EauHMUbI Tenna Ha gucnnee
YKKW 3HayeHus TennoBon MOLLHOCTU MU KONUYecTBa TennoTbl OyayT uH-
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2.4.5.

anumpoBaTbea ¢ eanHuuamm namepenns N'x/y v IF'Ox, a 3HayeHn Kan
— C eanHnuamMmn namepenna Nkan/y n Nkan.

[na obecneyenusn paboTtbl TCY co BCTpoeHHON 6aTapen B TeveHme 4-x
neT He gonyckaeTcs:

- 3afaBaTb 3Ha4YeHue nepvoga obpaboTkn n3MepuTENbHOM MHopMaLK

MeHee 360 c ans pexxuma PABOTA;

- yCTaHaBnMBaTb akTUBHbIN PEXMUM paboTbl UMMYSbCHBIX BXOO0B;
- YyacTo nonb3oBaTbcs HAMKaunen KKU;
- yacTo obpawaTbca K TCy no nHrtepdgency RS-232 (Hanpumep, UCnosb-

3oBaTb TCy B ceTn npnbopos);

- onutenbHo  akcnnyatupoBatb TC4 B pexumax CEPBUC n

HACTPOWKA.

B tabn.4 npuBegeHbl 4ONyCTUMbIE 3HAYEHUA BPEMEHN UCMONb30-
BaHWS nHaukatopa, uHtepgenca RS-232 B TeyeHne Mmecsua ¢ y4eTom
obecneyvenunsa BpemeHn paboTbl TCY He MeHee 4-x nerT.

Tabnuua 4
Ne n/n Mcnonb3yemble cpeacTtea Bpems paboTbl, MUH
1 Tonbko KK 300
2 Tonbko nHtepgenc RS-232 150
3 KKW n nitepdpenc RS-232 125

2.4.6.

2.4.7.

BHUMAHUE! Bo n3bexaHne npexpoeBpeMeHHOro paspsiga 6arta-
peun TennocyeTynKa ¢ aBTOHOMHbIM NMUTAHMEM HE OOMNyCKaeTcs UCMNoSib-
30BaHMe uHTepdhenca RS-232 npu yCTaHOBMEHHOM 3HAYeHUW AOBY-
Hanp. napamMmeTpa YnpaBneHue.

Kpome Toro, cneayet y4yecTb, 4To akcnnyataums TCY npu Temne-
paTtypax, GrnM3KMx K rpaHM4HbIM 3HA4YEeHMsIM AONYCTUMOro AuManasoHa,
TaKkKe CoKpallaeT pecypc 6aTapeu.

Mpn BbINONHEHUN TpeboBaHMI M peKkoMeHZauui PyKOBOACTBa MO
3KcnnyaTauumm BCTpoeHHast batapest obecnevmBaeT wTaTHOE (PyHKLMO-
HUPOBaHNE TEMNOCYETYMKA B TEYEHNE MEXKNOBEPOYHOrO UHTEpBana.

OaHuM 13 Npu3HaKoB TOro, YTO YPOBEHb 3apsiga batapen 6nmn3ok K To-
My, 4TO TCu npekpatuT (PYHKUMOHMPOBAHWE, ABNAETCA HeyCcTOM4YnBas
nHOMKaumsa cumBosioB Ha akpaHe XKW (n3obpakeHue wucyesaeT u
BHOBb nosensieTcs). [locne nosBneHus ykasaHHOro agpdpekta Tensno-
CUYETUYUK MOXET NpoAosmkaTbh paboTy eLe OKONMo cemMun aHen (npu ycro-
BuM, 4TO He ncnonbdyetca XKW n nntepdperic RS-232, a TCy HaxoauT-
ca B pexume PABOTA).

3ameHa baTapen OOMmKHa OCYLLECTBNATLCA HEMNOCPeACTBEHHO nepen
npoBefeHMeM MOBeEPKM npubopa nmbo B criyvyae ee oTkasa. [opsgok
BbINOSIHEHUA onepaunin Npu 3ameHe GaTapen nNpuBedeH B PyKOBOA-
CTBE MO 3KcnrnyaTaumm Ha TennoBbivncnuTens ncnonHeHna TCPB-033.

[MepepblB B 9NEKTPONUTAHUN TENNOCYETYMKA HE NMPUBOAMUT K OOHY-
NEHUI0 HaKOMMEHHbIX K MOMEHTY MponagaHus nNuTaHus 3HadveHuri ml
(2,3), W1 (2,...,6), Tuap, Tnp, V1 (2,3), niguumpyembix B meHio U3M.
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HakonneHHble 3HayeHus napamMeTpoB COXPaHAKTCA, a MNMocJjie BOCCTa-
HOBJ1IEHNA NUTAHNA — NPOOOIIKAOT HapalnBaTbCA.

He pekomeHayeTcs MCnonb3oBaTb apXUBHbIE AAHHbIE ANA OTYETOB
3a AHW OTCYTCTBUSA anekTponuTaHusa TCu.

2.5. Bo3MOXHble HEMCNpPaBHOCTH

B npouecce @QyHKUMOHMPOBaAHUS TenrocyeTyMka npou3BoauTCA
AnarHoctnposaHue coctosHua TB, MNP n MT.

BoaMoXxHble BUObl HEUCMPABHOCTEN, BUA MHAWKALUKM NPU UX BO3-
HUKHOBEHUWN U NOPSAOOK UX YCTPaHeHNA npueeneHbl B YacTu |l pykoBoa-
CTBa MO 9KCnsyaTaunm Ha TENOBbLIYUCIIUTESb UCMONHEHUS TCPB-
033.
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3. TEXHWYECKOE OBCITYXUBAHUE

3.1. BBeAeHHbI B 3KchnyaTauuio TEMNOCYETYMK peKoMeHOyeTcsi noaBep-

3.2.

3.3.

raTb NEpPMOaNYECKOMY OCMOTPY C LieNblo KOHTPOSS:

- pabotocnocobHocTu TCy;
- HaNMuKUsa HaNPSPKEHUS MUTaHWUS;
- cobniogeHna ycnosui akcnnyatauum TCY M ero cocTaBHbIX 4acTewn

(MNP, T);

- HAOEXHOCTUN 3ANEeKTPU4eCKnXx N MexXaHN4eCKNX coeVHEHUN;
- NPaBUITbHOCTU NOJTIOXKEHUA 3a1BUXKEK, BannacHbIx nnHun lMP;
- OTCYTCTBUA nospexq:l,eHmﬁ cocTaBHbIX Yacten TCu.

MeproanMYHOCTb OCMOTpa 3aBUCUT OT YCMOBWUIA 3KCMnyaTauuun, HO
He AomkHa ObITb peXe OAHOro pasa B ABe Hedenu.

HecobntogeHne ycnosun akcnnyatauyum TCY B cootBeTcTBMM C N.1.2.3
UM BHELWHWe NoBpeXaeHust cocTaBHbIX YacTern TCY MoryT npuBeCTn K
0TKasdy npmbopa unu npeBbILLEHNIO AOMYCTUMOrO YPOBHS MOrPELLHOCTU
N3MepPEeHUN.

BHelHne noBpexaeHust Takke MOryT MPUMBECTU K MPEBLILLEHMIO
[A0NYCTUMOrO YPOBHS! MOrPELLHOCTM M3MepeHuid. MNMpun NosiBNeHNn BHeLL-
HUX MOBPEXOEHWUI U3Oenus Unu kabens NuTaHusl, cBA3N HeobXxoanmo
06paTUTLCA B CEPBUCHBIA LIEHTP MW permoHanbHoe npeacTaBUTElb-
CTBO 4111 onpeaeneHnsi BO3MOXHOCTU ero AanbHenLwen aKkcnnyataummu.

PaboTtocnocobHocTb npmnbopa onpegensaeTcs No COAepPXXaHUK UH-
Avkaummn Ha gucnnee TB. Bo3amoxHble HeUcnpaBHOCTU, HOULMPYEMbIE
TCu, ykasaHbl B 4acTtu |l pykoBoacTBa no akcnnyatauumn TB mcnonHe-
Hust TCPB-033.

B TCu B KOoge cocTosiHus ocyliecTBnsieTca Takke nHamkauma HC. lMNog
HewTaTHON cuTyaumen (HewTaTHbIM PEXMMOM TEensIOCUCTEMbI) MOHU-
MaeTcsa CcuTyauusi, Npu KOTOPOW OOBHapyXMBaeTCA HECOOTBETCTBME
3Ha4YeHUn n3mMepsieMbIX NapamMeTpoB HOPMarbHOMY PEXUMY (PYHKLMO-
HUpOBaHUA TennocucTemsbl. [pn aTom Bpems paboTbl B HELUTATHOW CU-
Tyauum gobasnseTrca Ko BpemeHu gaHHoro suga HC.

3.4. B npouecce akcnnyaTtaummn TCY He pexe oOHOro pasa B rog Heobxoau-

MO MNPOBOANTb NPOGUNAKTUYECKMMA OCMOTP BHYTPEHHENO KaHana npe-
obpasoBaTtens pacxoda Ha Hanuume 3arps3HEeHUn U/MNN OTINOXEHWUMN.
[lonyckaeTcsa Hannume nerkoro pbhKeBaToro HaneTta, KOTopbIv Npu Npo-
Be4EeHUN NPOUNAKTUKA OOSMKEH CHUMATbLCSA C NMOMOLLbIO YNCTON MST-
KON BETOLLUN, CMOYEHHOWM B BOJE.

Mpn Hanuuun 3arpA3HEHUN U OTIIOXEHUW OPYroro BMaa UIm ux cy-
LLIeCTBEHHOMW TONLWMHBI HEOHXOAMMO NPOU3BECTU OYUCTKY NMOBEPXHOCTU
[P n oTnpaBuTb NpUBop Ha BHEOYEPEOHYHO NOBEPKY.

Hanuune 3arpsasHeHuMin Ha NOBEPXHOCTU, KOHTAKTUPYHOLLEN C Ter-
noHocuTenem, cBngeTensCcTByeT O HeyJOBNEeTBOPUTENBHOM COCTOSIHUN
CUCTEMbI TEMMOCHABXEHUS.
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3.5. Mpn moHTaxe n gemoHTaxe anemeHToB TC4y HeobxoaMmo pykoBOA-
CTBOBATbCS OOKYMEHTOM «TennocyeTtynk-pernctpatop «B3NIET TCP-
M». UcnonHenns TCP-033, -034. NHcTpykumsa no moHTaxy» B76.00-
00.00-33 UM, a Takke 3] Ha cocTaBHble YacCTu.

3.6. OtnpaBka npubopa Ansi npoBefeHUs1 NOBEPKN NMOO peMOHTa [OrKHa
npom3BoAMTbLCA C nacnoptoM npubopa. B conpoBoanTenbHbIX AOKY-
MEeHTax HeoOXO4MMO YKasbiBaTb MOYTOBbLIE PEKBU3UTLI, TENedOH U
dakc oTnpaBuTens, a Takke cnocob n agpec obpaTHon gocTtasku. Npu
OTMNpaBKe M3roTOBUTENIO Ha PEMOHT COCTABHOM 4acTu, BXOAsLLen B
komnnekt TCu, HeobxoaMMO ykasbiBaTb 3aBOACKOM HOMEpP TennocyeT-
ynKa.

4. YIMIAKOBKA, XPAHEHUE U
TPAHCINOPTUPOBAHMUE

4.1. Tennoc4yeTynK ynakoBbIBAaeTCA B WHOMBUAYaNbHYO Tapy KaTteropuu
KY-2 no TOCT 23170 (AwmK 13 roppmpoBaHHOro KapToHa).

MpucoeamHUTenbHas apmaTtypa MocTaBnsieTcs B OTAENbHOW Tape
POCChINbIO UK B cbope Ha OaNH UM HECKONBbKO KOMMNekToB TCu.

4.2. TCY OomKeH XpaHNTLCA B yNakoBKe U3roTOBUTENSA B CyXOM oTannmBae-
MOM MOMELLEHUN B COOTBETCTBMM C YCNOBUAMM XpaHeHust 1 cornacHo
FOCT 15150. B nomeweHn ans XpaHeHUs1 He OOMMKHO ObiTb TOKOMpPO-
BOASILLEN MbINK, NApPOB KUCIOT, LWEeNoYen, a Takke ra3oB, Bbi3blBatOLLMX
KOPPO3UIO 1 paspyLUatoLLnX N30NsaumLo.

TennocuyeTunk He TpebyeT crneumnanbHOro TEXHUYECKOro 0BCHYXK-
BaHWsI NPU XpaHEHUN.

4.3. Tennoc4yeTynmk MOXeT TPaHCNOPTUPOBATLCS aBTOMOBOUIbHLIM, PEYHbIM,
)KeNe3HO4OPOXHbIM M aBMALMOHHLIM TPaHCNOPTOM (KpoMe HerepMeTu-
3MPOBaHHbIX OTCEKOB) NpPK COBNOAEHUN CNEeaYOLMNX YCIOBUIA:

- TPaHCNOPTMPOBKA OCYLLECTBNSETCS B 3aBOACKOM Tape;

- OTCYTCTBYET NpsiMoe BO34enCcTBune 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 ¢ amnnutygon oo 0,35 Mm unu
yckopeHvem 1o 49 m/c?;

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

- YNOX€eHHble B TpaHCMopTe U3denus 3akpenneHbl BO n3bexaHne nage-
HUSA 1 cOoyaapeHui.
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5. METOOUKA NMOBEPKH

Tennocyetunk «B3JIET TCP-M» npoxoguT nepBuYHYIO MOBEPKY
npv BbiNyCKe M3 NPOU3BOACTBA M MOCMe peMOHTa, nepunogudeckne — B
npouecce akcnnyatauuun. [loBepka npoBOAMTCA B COOTBETCTBUMM C
HacTosen meToamkon, yteepxaeHHon U CU orryr BHUNP.

MexxnoBepo4yHbIN MHTepBan — 4 roaa.

5.1. Onepauum noBepkun

5.1.1. Mpwn npoBeaeHUn NOBEPKU AOMKHbI ObiTb BbIMNONIHEHbI OMepaumu, yka-

3aHHble B Tabn.5.

Tabnuua 5
MMyHKT Onepauuu, npoBoauMble Npu
HanmeHoBaHune OI'IepaLl,I/IVI LOOKYMEeHTa AJaHHOM BUOE NOBEPKU
Nno noBepke nepBunyHasa nepuogunyeckas
1. BHewWwHu ocmoTp 5.7.1 + +
2. OnpoboBaHue 5.7.2 + +
3. Onpegenenne norpewHoctn TCY npu ns-
MepeHun obbema (Macchel) n cpegHero
0b6bemMHoro (MaccoBoro) pacxoga 5.7.3 + +
4. OnpepeneHuve norpewwHoctn TCY npu ns-
MepeHUn TemnepaTypbl 57.4 + +
5. Onpegenexne norpewwHoctn TCY npu ns-

MEpPEHUN KonmnyecTBa TENIOBON 3HEPINN 5.7.5 + +

N TENNOBOW MOLLIHOCTM

5.1.2

5.1.3.

5.1.4.

5.1.5.

. HOBepKa TC4 MOXET BbINOMHATLCA METOAOM HenocpencTtBeHHOro cnu-

YeHns U/unu UMUTaALMOHHBbIMKM cnocobamu. [lonyckaeTcs NpoBOAUTb
nosepky TCY NO3NeMEHTHO.

MoBepka M3MepuTENbHbIX NpeobpasoBaTeniei, BXOAsLWMX B COCTaB
TCu n 3aperncTpmpoBaHHbIX B [0cyaapCTBEHHOM peecTpe CpeacTs Us-
MEPEHUIA, MOXET BbINOSHATLCSH B CPOKM U MO METOAMKAM, yCTaHOBMNEH-
HbIM B HOPMaTUBHO-TEXHUYECKOWN AOKYMEHTauun Ha 3Tn npeobpasosa-
TEenwm.

Mo cornacoBaHuio ¢ opraHamun PocctaHgapTta noBepka MOXeT NpoBo-
ANTbCS NO COKpaLleHHoW nporpamme. [pu 3TOM NOrpeLlHoOCTb M3Mepe-
HUSA OTAENbHbIX MNapaMeTPOB MOXET HE ONpeaenaTbCs.

HonyckaeTtca noBepsaTb TCY (KaHarnbl M3MeEpPeHWs OTAerbHbIX napa-
METPOB) HE B MOMHOM AuMana3oHe NacrnopTHbIX 3HAYEHMI NapamMeTpoB,
a B 9KcniyaTaumMoHHOM AmanasoHe (B T.4. B cooTBeTcTBUM C «[lpaBu-
namu yyeTta TENOBON 3HEPTUM M TEMNOHOCUTENS») U TONbKO MO WUC-
nonb3yeMbIM KaHarnaMm BbiBoAa MHopmaumm.
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5.2. CpeacTtBa noBepKu

5.2.1. lpn npoBefdeHUM MNOBEPKM MNPUMEHSETCA crieayowiee noBepoyHoe
obopygoBaHue:

1) cpencTBa U3aMepeHusi U KOHTPONA:

- YCTaHOBKa MOBepOYHast Afs NOBEPKM METOAOM U3MeEpPEHUs ob6bema,
pacxoga MnM maccbl C npegenamm OTHOCUTENbHOW MOrPELUHOCTU He
6onee 1/3 npegena gonyckaeMon OTHOCUTENbHON MOrpeLlHOCTN n3me-
peHus NoBepsieMoro npeobpasoBaTens pacxoaa;

- marasuH conpotueneHun P 4831, TOCT 23737, npegenbl gonyckaemo-
ro OTKIoHeHunsA conpoTueneHna 0,022 %,;

- TepmomeTpbl FOCT 13646: ananasoH ot 0 go 100 °C, abcontoTHaga no-
rpewHocTb He Bonee + 0,02°C; gnanasoH ot 100 go 200 °C, abcontoT-
Has norpewHocTb He 6onee + 0,1 °C;

- KOMNaKTHbIN TemnepaTypHbli kannbpaTtop TC-180, ananasoH OT MUHYC
40 po 180°C, oTHOCUTENbHAs MNOrPEeLIHOCTb BOCMNPOM3BEAEHUS TeMne-
patypbl £ 0,06 %;

- BonbTMeTp B7-43 Tr2.710.026 TO, ananasoH ot 10 mkB go 1000 B, oT-
HocuTesibHasa norpewHocTb + 0,2 %;

- koMnnekc nosepoyHbin «B3JIET KMWU» TY 4213-064-44327050-01
(B64.00-00.00 TY);

- yactotomep Y3-64 [J1N 2.721.066 TY, ananasoH ot 0 go 150 Mlu, oT-
HocuTesibHaga norpewHocTb + 0,01 %;

- UCTOYHUK MuUTaHus noctosiHHoro Toka b5-49, gmanasoH ot 0,001 go
1 A, HecTabunbHocTb + 0,005 %;

- kanubpartop gasnexHna PM110PIC, guanasoH ot 0 go 2,0 MlMa, oTtHoCuK-
TenbHas NorpeLllHoCcTb BocnponsseaeHna gasnenus + 0,05 %;

2) BcrnomoraTternbHble YCTPOMCTBa:

- Tepmoctatbl no NOCT 6709, 3anofiHEHHbIE BOAOW MU NOSMMETUIICU-
nokcaHoBowu xuakocTbio no NOCT 13032, HecTabunbHOCTL TEMNEpaTy-
pbl B paboueii kamepe He Gonee 3-102 K;

- reHepartop umnynbcoB [5-88 B3.264.117 TY, yactota oTr 1 Iy go
1 Mlu;

- ocuunnorpad C1-96 2.044.011 TY;
- IBM- coBmecTumbin K.

5.2.2. [JonyckaeTcsa npuMeHeHwe apyroro obopyaoBaHus, nNpubopoB w
YCTPONCTB, XapaKTEPUCTUKM KOTOPbIX HE YCTynarT XapakTepucTtukam
obopyaoBaHus 1 Nnpubopos, npusefeHHbIX B N.5.2.1. MNMpn oTcyTcTBUN
obopyaoBaHus 1 NpMbOOPOB C XapaKTepUCTUKaMW, He YCTynaroLmMmu
yKasaHHbIM, MO COrfacoBaHWIO C npeacrasuterniem opraHa Poccrtah-
AapTa, BbINOMHAOLWEro NoBepky, AOMNycKkaeTca npumeHeHne obopyao-
BaHNA 1M NpUBOPOB C XapakTepucTukamu, JOCTaTOYHbIMW AN nony4ye-
HWUA JOCTOBEPHOro pesynbTaTa NOBEPKU.

31



5.2.3.

Bce cpeactBa U3MEepeEHUA U KOHTPOJIA AOOJTKHbI ObITb noBepeHbl U
NMMeTb ﬂ,GVICTByI-OLIJ,VIG cBnageTenbCcTBa Ui OTMETKN O NOBEpPKe.

5.3. TpeboBaHua Kk kBanudunkauum nosepurtenemn

K npoBeaeHnio namepeHun Npyu noBepke n obpaboTke pesynbLTaToB
N3MepeHnin aonyckarTca nuua, atTecToBaHHble B Ka4ecTBe noBepute-
newn, U3yumBLUME IKCMyaTaluMOHHYI OOKyMeHTauuio Ha TCu u cpea-
CTBa MOBEPKN, NMEIOLLNE OMbIT NMOBEPKN CPEeaCTB U3MEPEHUIN pacxoaa,
ob6bema XnaKocTu 1 NpubopoB yyeTa Tenna, a Takke npowealme nH-
CTPYKTaX Mo TexHuke 6e30nacHOCTU B yCTaHOBIIEHHOM Nopsiake.

5.4. TpeboBaHuA 6e30NacHOCTH

5.4.1.

5.4.2.

Mpn npoBefeHMM NOBEPKU AOSMKHbI cobntogatbca TpeboBaHus 6es-
OnacHOCTM B COOTBETCTBUM C «[TpaBunamm TeXHMYECKOW IKChyaTauum
3MNEeKTPOYCTaHOBOK MoTpebutenen» M «MexoTpacneBbiMu npaBunamm
no oxpaHe Ttpyaa (MpaBunammn 6Ge3onacHOCTW) Npu 3Kcnyataumm
3MNEKTPOYCTAHOBOKY.

Mpu paboTe c uM3MepuTenbHbIMW Npubopamu M BcnomoraTenbHbIM
obopygoBaHMeM [oOrmkHbl cobniogatbca TpeboBaHusa 6Ge3onacHocTw,
OrOBOPEHHbIE B COOTBETCTBYHOLLUNX TEXHUYECKUX ONMUCAHUSX U PYKOBOA-
CTBax MO 3KcnyaTauuun.

5.5. YcnoBusi noBepku

Mpv npoBedeHUM MOBEPKU OOMKHbI cobmnoaatbcs creaykolimne
YCINOBUSA:

- Temnepartypa okpyxatowiero so3gyxa ot 15 go 40 °C;

- Temnepartypa nosepoyHon xuakoctn ot 5 go 90 °C;

- OTHOCUTENbHAsA BNaxxHocTb Bo3ayxa oT 30 go 80 %;

- aTMocepHoe gasneHue ot 86,0 go 106,7 kla;

- BHELUHNE 3NEKTPUYECKME N MArHUTHbIE MO HaMpPsHPKEHHOCTbIO He 6o-

nee 40 A/wm;

- Npn NnnTaHnn TCu oT cetun nepemMeHHoOro Toka:

- HanpsbkeHne nutanus ot 187 o 242 B;
- YyacTtoTa nuTtawuwien cetn ot 49 oo 51 Iy,

NMPUMEYAHWME. [donyckaeTcs BbINOfHEHWE MOBEpPKM B paboumx
YCIOBUAX 3KCMNNyaTaumm Tennoc4eTynka npm cobnogeHnmn tpebosaHni
K yCNoBuAM 3KCnryaTaumm NnoBepOYHOro o6opyaoBaHus.

5.6. MogroTtoBka K NnoBepke

5.6.1.

Mepen npoBeAeHMEM NMOBEPKM AOMKHbI ObiTb BbINOMHEHBI crieayowmne
NOAroTOBUTENbHbIE PaboThl:

- NpoBEpPKa Halnyna noBepo4HOro O60py}J,OBaHI/IFI B COOTBETCTBMMN C

n.5.2 HacCTosLLEero pykoBoACTBa;

- NMpoBepKa Haln4nd ﬂ,eIZCTByIOLLl,I/IX cBmngeTenbCcTB UM OTMETOK O MNo-

BEpPKe CPEACTB U3MEPEHMUS N KOHTPOS;
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5.6.2.

5.6.3.

1.

npoBepKa Hanuuus nacrnopta ¢ OTMETKOM OTAena TEXHUYECKOro KOH-
Tpons dupmbl «B3JIET» Ha noBepdembin TCY M TOBaApHOro 3Haka
dupmbl «B3JIET» Ha aTukeTke TCu;

nposepka cobnogeHnsa ycnosum n.5.5.

Mepen npoBeaeHMeM NOBEPKN A0SMKHA ObITb NpoBeAeHa NOAroTOBKa K
paboTe kaxgoro npubopa, BXoAsLero B coctaB MOBEPOYHOro obopy-
AO0BaHus, B COOTBETCTBMM C €r0 MHCTPYKLMEN MO 3KCNyaTaumm.

MNMepen npoBefeHMeM NOBEPKU AOMMKHA OblTb coGpaHa COOTBETCTBYHO-
Wwas nosepoyHasa cxema. [Npu npoBedeHWM NOBEPKM METOOOM Heno-
CPEACTBEHHOIO CnMYeHnss cobupaeTcss cxema B COOTBETCTBUM C
puc.l".1. MNpn npoBegeHN NOBEPKM UMUTALMOHHBLIM cnocobom cobupa-
eTCs cxema B COOTBETCTBUM C puc.l.2.

Mpn vMmuTaumoHHon nosepke TCY marasumH conpoTtueneHun (R)
nmutnpyet MNT, reHepaTop umnynbcos (') — IMP.

NPUMEYHAHUA.

Mpu noBepke U3MepUTENbHbIX KaHanoB AOMycKaeTcsl BMECTO NepBUY-
HbIX MpeobpasoBaTenen noAkmnyaTb COOTBETCTBYHOLME MMUTATOPSI
unun BBoanTb B TCY 3Ha4YeHUs napaMeTpoB TEMNSIOHOCUTENS NporpaMm-
HbIM CnocoboMm.

2. I'IOBepKy 00NyCKaeTCA BbIMNOJNMHATbL NMOKaHallbHO.

3.

4.

[MoBepka MOXEeT BbINOMHATLCA B peXume HacTpouku u nosepku TCu.
Kananbl namepexns n gyHkunmn TCu, He cBA3aHHbIE C NOBEPSAEMbIM Ka-
Hanom (nosepsieMon PyHKLMEN), MOTYT OTKITHOYaTLCS.

MoBepka nameputenbHbIX NpeobpasoBaTenen M3 coctaBa TennocyeT-
yuka ([P, MT), npoweawmnx NoBepKy y NPon3BoauTENS, MOXET HE Bbl-
NOSNHATLCS.

5.7. NpoBeaeHne NoBepPKU

5.7.1.

5.7.2.
5.7.21.

BHewHun ocmoTp

Mpn NpoBeAEHUN BHELLUHEro OCMOTpa AOJMKHO ObiTb YCTAHOBMNEHO
COOTBETCTBUE BHelHero Bnaa TCu cnegyowmm TpeboBaHmsIM:

Ha COCTaBHble YacTU TENNoCYETYMKa AOJMKHbI ObITb HAHECEHbI 3aBOA-
CKne HomMepa,

KOMMMEKTHOCTb TemnmocYeTymka AOoMmKHa COOTBETCTBOBATL YKa3aHHOMN B
nacnopre;

Ha (pyHKUMOHanbHbIX 6nokax He OOMKHO ObiTb MEXaHU4eCKUX nospe-
XOEHUN U AedeKTOB MOKPbITUN, NPEnATCTBYOWMX YTEHUIO HaanMcen u
CHATMIO OTCYETOB MO UHAUKATOPY.

TCuy, 3abpakoBaHHbIN NPU BHELLHEM OCMOTPE, K NOBEPKE HE AomnycC-
KaeTcs.

Mo pesynbTatam ocMoTpa AeraeTcs OTMeTKa O COOTBETCTBUWU B
npotokorie (Mpunoxexwne I).

Onpo6oBaHwne
Onpo6oBaHne gonyckaeTcsa NPOBOAUTb B OTCYTCTBMM MpeacTaBUTENS
opraHa PocctangaprTa.
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Onpo6oBaHne aonyckaeTcs NPOBOANTL NMOKaHarbHO.

Mpu onpo6oBaHMK NPOBEPSIETCS HANMYNE UHAVKALUN N3MepPSIEMbIX
N KOHTPONMpYeMbIX NapaMeTpoB, KOMMYHUKALMOHHOW CBSI3N C Nepco-
HanbHbIM KOMMNbLIOTEPOM, CUFHANOB Ha BbIXO4aX.

Mpn nogaye Ha namepuTerbHble KaHanbl TCY BO3gencTBun, co-
OTBETCTBYHOLUNX U3MepPSEeMbIM napamMeTpaM, AOMKHbl U3MEHATbLCS CO-
OoTBeTCTBYylOLWME NokaszaHna TCY, B TOM 4yucrie 3Ha4YeHUa CUrHanos Ha
NHPOPMALMOHHbIX BbIXOAAX.

NMPUMEYAHUE. Mpun onpoboBaHnm TCY npoBepka nNpon3BoauTCA
no MMELNMCS MHPOPMAaLMOHHBLIM BbIXOA4aM.

Mo pesynbTatam onpoboBaHWNS AenaeTcst OTMeTKa O COOTBETCTBUM
B npoTtokone (MpunoxeHune IN).

5.7.3. Onpegenexne norpewHoctn TCY npu namepeHnn obvema (Macchl) u
cpegHero o6beMHoro (MaccoBoro) pacxoga

5.7.3.1. OnpeneneHne oTHoCUTENbHOM norpewHoctTn TCY npu n3amepeHmn obb-
emMa (Macchbl) 1 cpegHero o6 beMHOro (MaccoBOro) pacxoaa TenmnoHoCu-
Tena MeTooM HeNnocpeaCTBEHHOIO CrNYEHUS.

Onpepenexve norpewHocTn TCY BLINOMHAETCHA NPU TPeX 3HaYeHu-
ax pacxopa: 1,1-Quamm, 0,2:Quans, 0,5-Quavs NTMO60 B COOTBETCTBUU C Me-
TOAMKOW NMOBEPKN Ha npeobpasoBaTtenb pacxoda, BXOASLWMA B COCTaB
TCu. Pacxon ycrtaHasnusaeTcsa ¢ gornyckom + 10 %. BeinonHsercsa no
O[JHOMY M3MEPEHWUIO NPUN KaXKAOM 3Ha4YeHUn pacxoaa.

MuHMMansLHO HeoBXoANMMOe KONMMYECTBO XUOKOCTU, NPOnycKkaemon
yepes NP npu ogHOM mM3MepeHun, onpepenseTcsd TeXHUYECKUMU Xa-
paKkTepPUCTUKaMM NOBEPOYHOM YCTAHOBKN U AOMKHO ObITb TakMM, YTOObI
NPy CHATUKM MokasaHu C MMNynbcHOro Bbixoga TC 6biNo nogcynTaHo
He meHee 500 nmnynbcoB. PekomeHayemoe MMHMUManNbHOEe BpeMsi Npo-
nycka xuakoctn depes NP npy ogHOM M3MEpeHun OOSMKHO ObiTb He
meHee 300 cek.

Mpn noBepke MeToOOM M3MepeHus obbema B KayecTBe AENCTBU-
TENbHOrO 3HAYeHWUs UCNONb3yeTcs 3HadeHne obbema xuagkoctn Vo,
HabpaHHOro B Mepy BMECTUMOCTU MOBEPOYHOM YCTaHOBKW. [encTeu-
TenbHoe 3HauyeHune pacxoaa Qvo [M3/4] onpepensieTcs no dopmyne:

Quo==—" (5.1)

A<

roe Quo — 3HauYeHVe 3TanoHHOro pacxoaa, Mo/u;
Vo — 3Ha4YeHne 06beMa, M3MepEeHHOe NOBEPOYHOI YCTAHOBKOM, M°;
T, — Bpemsi nsmepeHus, u.

[na onpegeneHns 3HadeHUss Maccbl XNUOKOCTU NPU NOBEPKE METO-
AOM namepeHus obbema mnm pacxoga UCMOMb3YKTCHA 3HAYEHUE TeM-
nepatypbl (90+10) °C, 3agaHHOe C NOMOLLbK KanubpaTtopos, MMUTa-
TOPOB WM NPOrpaMmMHO, U 3HadYeHue aasnenus (1,6+0,16) MlMa, 3a-
AaHHoe rnporpamMMHO. Ha ocHoBaHWM 3TUX 3HA4YeHU TemnepaTypbl U
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AaBneHns N0 AOKymMeHTy «Boga. YaenbHbli 06bemM 1 SHTanbnNnsa npu
TemnepaTtypax 0...1000 °C n gasnenusx 0,001...1000 MlMa. Tabnuupl
CCL IrcCcCpi 98-2000» onpepensieTcst NNOTHOCTb MOBEPOYHOWN XKNOKO-
ctn. Macca npoweguwen vepes [P xungkoctn onpegensetcs no dop-
myne:

My =Vo-p, (5.2)

roe Mmoe— AeUCTBUTENbHOE 3HAYEeHNe MaccChbl XUOKOCTU, KT,
p — MMOTHOCTb XNAKOCTH, Kr/ M°.

[encteutenbHoe 3HayeHwe cpegHero maccoBoro pacxoga Qmo
onpegensieTcs no coopmyne:

Qmo = - (53)

Mpw noBepke METOOAOM M3MEPEHUS pacxoda OEVCTBUTENbHOE 3Ha-
YyeHne obbema V, onpeaenseTcsi pacyeTHbIM NyTeMm:

Vo = QVOcp 'Tw (5.4)

roe Qvocp — CpeaHee 3a nHTepsan He MmeHee 300 cek 3HayeHue pacxo-
Na, N3MEPEHHOE 3TaNoHHLIM PacXoAoMepoM, M3/y.

[encTeutenbHoe 3HayYeHne maccbl Mg onpeaenseTcsa no gopmyne
(5.2).

[lenctButenbHoe 3Ha4YeHne mMaccoBoro pacxoga Qmo onpenensieT-
cs no opmyne (5.3).

Mpn noBepke MeToaOM U3MepeHnsa Macchl Ans onpeaeneHns gen-
CTBUTENBHOIO 3HAYEHUSI MacCChbl XMOKOCTU Mo, npoweawen Yepes [P,
NoSb3yKTCA NokasaHusMKU BecoBoro yctponctea. Ob6bem Vo npu aTom
onpegenseTcs no opmyne:

Vv, = o (5.5)

lMepen Hayanom NOBEPKM Ha MOBEPOYHOM YCTAHOBKE C BECOBbLIM
YCTPONCTBOM HeobxooMMO onpenenvtb Mo KOHTPONbHOMY MaHOMETPY
AaBrieHne XnakocTn, a Nno TepMOMETPY - TeMnepaTypy B Tpybonposoae
UCNbITaTeNbHOro CTeHAA NOBEPOYHON YCTaHOBKWU. Ha ocHOBaHUKU n3me-
PEHHbIX 3HAYEeHUn TemnepaTypbl U YCTAHOBMEHHbLIX 3HAYEHWU OaBne-
HUA No JOKyMeHTYy «Boaa. YaenbHbIn 06beM 1 3HTanbLNus npu Temne-
paTtypax 0...1000 °C u gasneHunax 0,001...1000 Mlla. Tabnunusl CCL
FCCCL 98-2000» onpegensieTca NIOTHOCTb MOBEPOYHOM XMAOKOCTMU.
N3mepeHHble 3HadYeHuUss TemnepaTtypbl BBoAsaTcs B TCY nporpammHo,
nnbo 3agarTca ¢ NOMOLWbLI0 KannbpaTtopoB TemnepaTtypbl, MM60 nMun-
TUPYIOTCA.
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[encrButenbHoe 3HavyeHne obbeMHOro pacxoga Qyo paccumTbiBa-
etcs no gopmyne (5.1), AencTBuTenbHoe 3Ha4YeHne MaccoBOro pacxo-
Aa Qmo — no opmyne (5.3).

Mpun cuntbiBaHMKM nokasaHnn TCY ¢ nHgmkatopa n RS-Bbixoga Bbl-
NosNHATCA creayowue npouenypbl. Ha TB yctaHaBnmnBaeTca pexum
MHOMKauMn nosepsieMoro napameTpa. Ha nogknwoveHHOM K RS-BbIxogy
nepcoHanbHOM KOMMbIOTEPE YCTaHaBNMBaETCS pPeXuM BbiBOAa Ha
3KpaH nosepsiemoro napametpa. lNepen kaxgbiM U3MepeHueM B rnose-
POYHON TOYKE NPOU3BOAUTCHA PErucTpaums HayanbHOro 3HavyeHus 06b-
ema V, (maccel my). lNocne nponycka »xugkoctu 4yepes [P B gaHHoOM
NOBEPOYHOM TOYKE PErUCTPUPYETCS KOHEYHoe 3HavyeHne obbema Vi
(maccbl my). o pasHOCTM MNOKasaHWW paccyUTbiBaeTCs U3MEpPEeHHOoe
3HayeHue obvema V, (Maccbl m,) TENIOHOCUTENS:

Vi(m,) =V, (m)-V,(m,). (5.6)

[MoBepka MO MMMYNbCHOMY BbIXOAY BbIMOSHAETCA C MOMOLLbIO
YyacToTOMepa, NOAKMKYEHHOIO K COOTBETCTBYOLWeEMY Bbixoagy TB. lNe-
pen Ha4asioM U3MepeHus YHacTOTOMEpP YCTaHaBMBAETCS B PEXUM CYe-
Ta MMNynbCoB M 0BHynsieTcs. o CcTapTOBOMY CUMHXPOUMMYIbCY WM-
nynbCbl ¢ Bbixoga TCY HayMHaKT MOCTynaTb Ha BXO4 4YacToToMepa.
O6bvem (macca) xwugkoctn V, (m,), npoweagwen 4Yepes npeobpasoBa-
Tenb pacxoaa, onpegendercsa no gopmyne:

V,(m,) =NxK, (5.7)

roe: N — konn4ecTBo UMMYSbCOB, NOACYNTAHHOE YacTOTOMEPOM;
Knpi — BEC MMNYyrbca UMNyrbCcHOro Beixoaa TCy, n/umn (Kr/vumn).

M3mepeHHbIn cpegHnin obbemHbIn Qv (MaccoBbii Qmu) pacxon
TennoHocutend, npowegwero 4yepes NP, onpegenaetca no gopmyne:

Vu(m,)
T

n

QVM(Qmm) = (58)

OnpepgeneHve oTHocUTENbHOW norpelHocTn TCY npu M3mepeHum
obbema (Macchbl) TENNOHOCUTENS B i-TOM MOBEPOYHON TOYKE BbIMOSHSA-
eTca no oopmyrne:

— V(m)mi B V(m)Oi
V(m)i V(m),

-100% . (5.9)

OnpepneneHve oTHocUTENbHOM norpelHocTn TCY npu M3MepeHum
cpegHero o6beMHOro (MaccoBoro) pacxoga TenfIOHOCUTENS BbIMOJSHS-
eTca no oopmyrne:

_ Qv(Qm),, —Qv(QmM),; 100% . (5.10)
Qviem Qv(Qm),,
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PesynbTaTbl NOBEPKM CUYMTAIOTCH MONMOXUTENbHBLIMU, €Cru 3Ha4e-
Hue norpewHocTn TCY BO BCEX MOBEPOYHbIX TOYKaAX He MpeBblllaeT
3HavyeHun +2,0%.

Mpn nosepke TCY moryT onpenensaTbCA OTHOCUTENbHbIE MOrpeLu-
HOCTM U3MEpPEHUs1 TONbKO obbema (0bbemMHoro pacxoga) nmbo Tonbko
Macchbl (MaccoBoro pacxoga).

5.7.3.2. lNoanemeHTHasa noBepka KaHanoB uamepeHus obbema (Macchbl, pacxo-
aa) TCy

Bxopgsawme B coctaB TennocyeTumka MNP gormkHbl 6bITb NOBEPEHDI
B COOTBETCTBUM C METOOUKOW MOBEPKM Ha HUX UK B COOTBETCTBUMU C
n.5.7.3.1 HacTosLwero pykoBoacTtBa. Pe3ynbTaTbl MOBEPKN CHUTAKOTCSA
NOSTIOXNUTENBHBLIMU, €CNN OTHOCUTESNbHAA MOrPeLLIHOCTb NPU N3MepeHnn
obbvema (Macchl), cpegHero 06 beMHOro (MaccoBoro) pacxoa B Kaxaon
NOBEPOYHOM TOYKE He npeBbIWwatoT 3HadYeHnn £2,0 %.

TB noBepsieTcsa npu Tex xe pacxogax, 4to u TCu. ina aToro nose-
psieMbln UMMNYbCHBLIM BXOA TB, reHepatop NpAMOYrofbHbIX UMMNYNbCOB
N YacTOTOMEpP COeaMHATCA TakumM ob6pa3om, YTOObl UMMYNbCbI C reHe-
paTopa nocTynann Ha NMNynbCHbIN BXo4 TB 1 cyeTHbIN BXOL 4acToTo-
mepa. MicxogHo yactotomep obHynsaetca. o paspelwsatowemy curHany
(cvHXpouMNynbCy) UMNYMbCbl C reHepaTopa HadYvHaKT MNoCcTynaTb Ha
Bxoa TB n yactotomep. [1na npoBeaeHns noBepkn Heobxoammo nogaTb
Ha Bxo4 He MeHee 500 nmnynbcoB. [encTBuTenbHoOe 3HavyeHne obbe-
Ma Xnakoctn Vo, BblMUCHSETCA No hopMmyre:

V, =N-K (5.11)

np?

roe N — konuyectso nMmnynbcoB, NoACHNTAHHOE HaCTOTOMEPOM, LUT.,

Knp — KOHCTaHTa npeobpasosaHns UMNynbCHoro Bxoda TB (Bec M-
nynsca), M /umn.

[na onpegeneHns 3Ha4YeHUs MaccChbl XUOKOCTM UCMNOMb3yeTca 3Ha-
yeHue Temnepatypsbl (90+10) °C, 3agaHHOE C NOMOLLbIO KanMbpaTopos,
UMUTATOPOB USIM MPOrpamMMHO, U 3HadYeHne pgasnenHua (1,6+0,16) Mla,
3agaHHOe NporpaMMHO. Ha ocHOBaHUM 3TUX 3HAYEHWW onpeenseTcs
NMNOTHOCTb NOBEPOYHON XMAKOCTU. Macca Xngkoctn onpegensieTcs no
dopmyne (5.2). encrteutenbHoe 3HavyeHne cpegHero o6bemMHoro Qo
(maccoBoro Qmo) pacxoga TennoHocUTensa onpeaenseTca no opmy-
nam (5.1) n (5.3) cooTBETCTBEHHO.

OnpepneneHve oTHOCUTENbHOW norpewHocTn TB npu mMamepeHun
obbema (macchl) BbinonHaeTcs no gopmyne (5.9). OnpegeneHve oT-
HOCUTEeNbHOW norpewHocTn TB npu namepenun cpegHero o6bEMHOro
(maccoBoro) pacxoga TennoHoCUTENs BbIMNOMHAETCA No  opmyne
(5.10).

PesynbTaTbl NOBEPKM CHUTAKOTCA NOMOXUTENbHLIMU, €CIIN OTHOCU-
TenbHas norpewHoctb TB npu namepennn obbema (Maccol), cpegHero
ob6bemMHoro (MaccoBoro) pacxoga TenOHOCUTENSA BO BCEX NOBEPOYHbIX
TOYKax He npeBbllwaeT 3HavyeHun + 0,2 %.
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Mo pesynbTaTam NOBEPKU OeriaeTcsi oTMeTKa O COOTBETCTBUWM B
npotokone (Mpunoxexwne IN).

5.7.4. OnpegenexHne norpewwHoctn TCY npu MaMepeHun TemnepaTtypbl Ten-
noHocutens

5.7.4.1. OnpegeneHune norpewwHoctn TCY Npyn nsmepeHnn temnepaTypbl MeTO-
AOM HenocpencTBEHHOro CrnnyeHuns

Onpepenexve norpelwHoctn TCY BbINOMHAETCS MpU Temnepary-
pax30+1°C,70+2°C,130+5 °C.

MNT nomewaTcs B KOMMakTHble TemnepaTypHble kKanubpaTopbl
(vnn B TepmocTaTbl). TemnepaTypHbin kannbpatop (TK) yctaHasnusa-
eTCs B peXxunmM Bocrnpou3dBeaeHns Heobxoanmon Temnepatypbl, @ TCY —
B PEXUM MHOMKaUMM TemnepaTtypsbl (B TOM vncne no RS-sbixoqy).

Mocne yctaHoBneHus 3agaHHon Temnepatypbl ¢ TK cunTbiBaeTcs
AENCTBUTENBbHOE 3Ha4YeHue Temnepatypsbl ty, a ¢ TCY — namepeHHoe t,,.
B kaxxgon noBepoYHOM TOYKE CHMMAaeTCs Mo Tpu 3HayveHus t, u onpege-
nsetca cpegHee apumeTnyeckoe 3HadeHue rno opmyne:

tyepi = batlatla t”sz‘ s (5.12)

roe tucpi — CpeaHee 3HavyeHne n3MepeHHoOn TemnepaTypbl B i-TOW Mnose-
poYHoOn Touke, °C;

twi, twoi, twsi — N3MEPEHHbIE 3HAYeHUs TemnepaTtypbl B i-TOW NoBe-
po4YHOM Touke, °C.

OnpepeneHne abcontoTHOM norpewHocTy TCY npy m3MepeHun
TemnepaTypbl BbINOSHAETCA No hopmyne:

A=t —t

o = b — Lois (5.13)
roe A — abcontoTHast norpelwHocTb TCY B i-TOM NOBEPOYHOM TOYKE Mpw
n3mepeHun Temnepartypsl, °C;

toi — OAencTBUTENbHOE 3HaYeHne Temnepartypbl B i-TON NOBEPOYHOM
TOuKke, onpeaenieHHoe no nokasaHuam TK, °C

PesynbTaTbl MOBEPKM CUMTAKOTCA MONOXUTENbHbIMK, ecnun abco-
nTHas norpewHocTs TCY Npy n3amMepeHun TemnepaTypbl He NpeBbl-
waet 3HaveHnn £0,72 °C gns nepson, £0,88 °C ana stopon n +1,12 °C
AnNs TpeTben NOBEPOYHON TOYKM.

Mo pesynbTaTamM NOBEpPKU OeriaeTcs oTMeTKa O COOTBETCTBUWN B
npotokone (MpunoxeHue IN).
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5.7.4.2. TloanemeHTHas NnoBepka KaHanoB namepeHunsa Temnepatypbl TCY

Bxogsiwme B coctaB Tennocdetymnka MNT AomkHblI OGbITb NOBEPEHbI
B COOTBETCTBMM C METOAMKON MOBEPKN HA HUX.

MoBepka kaHanoB n3MepeHns Temnepatypbl TB BbinonHaeTca npu
COMPOTUBMNEHUAX  MarasvMHOB,  COOTBETCTBYKOLIUX  TemnepaTtype
30+£1°C,70+2°C,130%5 °C.

K Bxogam TB BmecTto T nogknto4vatoTca MarasvHbl CONpoTmBne-
HUN R. TB ycTaHaBnmMBaeTca B pexum nHaukaumm temnepatypsbl.

B cooTBeTCTBUM C YCTAHOBIIEHHLIM Ha Mara3vHe COMNpOTUBEHMEM
onpegensieTca OencTBuTenbHoe 3HadeHne Temnepatypbl to. C TB (B
TOM 4ucrie No RS-BbIXxo4y) CYMTLIBAETCHA U3MEPEHHOEe 3HaYeHne Tem-
nepatypsl t,. B kaxxgon noBepo4yHON TOYKE CHUMAETCS MO TPU 3HAYEHUS
t, U onpeaenseTca cpefHee apudMeTMYecKoe 3HaveHue no dopmyne
(5.12).

OnpepeneHve OTHOCUTENbHOW norpewHocT TB npu namepeHuun
TemnepaTypbl BbINOSIHAETCH Mo hopmyne:

t . —t.
gy = %‘)'-100%, (5.14)

(o]

roe dtei — OTHOCUTENbHAs MorpewHocTb TB B i-TOM NOBEPOYHON TOYKE
npuv namepeHnn Temnepartypsl, %;

toi — AeNCTBUTENBHOE 3HA4YeHMe TeMnepaTypbl B i-TOM NOBEPOYHOWN
TOuYKe, onpeneneHHoe No NokasaHnaM Mara3mHa conpoTmeneHun, °C

PesynbTatbl NOBEPKN CHUTAIOTCSH NOSTOXUTENbHBIMU, €CNK NorpeLu-
HOCTU u3MmepeHun [T He npeBbIWAT 3HAYEHUN, HOPMUPOBAHHLIX B
HOPMaTUBHO-TEXHUYECKOW AokymeHTauun (HTO) Ha Hux, a oTHOCK-
TenbHasi NorpewwHocTb TB npu namepennn temnepaTtypbl BO  BCEX MO-
BEPOYHbIX TOYKaxX He npesblwaeT 3HavYeHun + 0,2 %.

Mo pesynbTaTam MoBepkn AenaeTcs OTMeTKa O COOTBETCTBUM B
npotokorie (Mpunoxenwne I).

5.7.5. OnpegeneHune norpelHoct TCY Npn M3MEpPEHUN KonmyecTsa Tenso-
BOW 3HEPrn 1 TENNOBOM MOLLHOCTHN

5.7.5.1. OnpegenexHne norpewHoctTn TCY nNpu nM3MepeHnn Konudectesa Tensio-
BOW 9HEpPrMm u TensioBOM MOLUHOCTM METOAOM HenocpencTBEHHOro
CNNYeHus.

Onpepenexve norpewHocTn TCY BbINOMHSAETCS B 3-X pexunmax:

-npn pasHoctn Temnepatyp (1,1 + 0,1)°C un 3HayeHun pacxopa
(0,95+ 0,05) Quaus;

-npn pasHoctn TemnepaTtyp (15 = 2)°C u 3HayeHum pacxopa
(0,21+ 0,01) Q,iavs;

-npn pasHoctn Temnepatyp (175 = 2)°C wn 3HadeHun pacxopa
(1,1+ 0,01) Quaum-
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[aBneHve BO BCex 3-X pexummax ycTaHaBnuBaeTcs (PUKCUpOBaH-
HbIM 13 ananasoHa (0,1 - 1,6) Mla.

TemnepaTtypa xonogHon Boabl 3agaetcsa pasHon 0°C.

MoBepka TCY Npu M3MEpPEHUM KONM4ecTBa TEMNSOBOW 3HEPIUN n
TENNoBOM MOLLHOCTWU BbINOMHAETCS Ha MOBEPOYHOM YCTaHOBKE, BOC-
npounssogswen obpasuoBble 3Ha4YeHUs pacxoga TemnepaTypbl U aB-
NEeHNst C NOrpeLlHOCTbIO, He npeBblwatowen 1/3 gonyctMmon norpeLu-
HOCTM M3MepeHUs BOCNpoun3sBoamMmoro napametpa. NP ycraHaBnuBaeT-
CH Ha uCnblTaTeNbHbIN CTEHA NOBepoYHon yctaHoBku, [T — B TK.

MuvHMManbHoe BpemMs OLHOIO0 M3MEpPEHUst AOMMKHO ObiTb TakuMm,
yToObl NPU CHATUM NOKalaHW C aucnnes wunu RS-Bbixoga 6bINo
HabpaHo He meHee 0,5 kBT-y (lkan).

[lenctButenbHble 3Ha4YeHNA TENMOBOW SHEpPrun, nepegaHHom B Cu-
cTeme, onpeaensioTcs B COOTBETCTBUN C (DOpMyfamMu, YCTaHOBIIEHHbI-
Mn B pekomeHgaumn MW 2412. [JenctButenbHoe 3Ha4yeHne TenrnoBow
MOLLIHOCTU B i-TOM MOBEPOYHOM PEXMME PaCCYHUTLIBAETCS B COOTBET-
CTBUWN C POPMYIIOMN:

E, =2, (5.15)

roe Eoi — OencrBuTenbHoe 3Ha4YeHne TennoBOW MOLLHOCTU B i-TOM MoO-
BEPOYHOM pexunme, kBT (Mkan/v);

Wi — OENCTBUTENBHOE 3HAYEHME TEMNNOBOW 3HEPIMM B i-TOM MoBe-
poYHOM pexnme, kKBT-y(lkan);

T, — Bpemsa Habopa Wy;, u.

M3mepeHHble 3Ha4YeHnss TENSIOBOM 3HEPrMn (MOLLHOCTWU) CHUMAIOT-
ca ¢ gucnnest U MHpopMaLuMOHHbIX BbixogoB TCY. B kaxgom noBepou-
HOM pEXMME CHUMAETCH MO TPU 3HAYEHUS TENSTIOBOM SHEPTNN (MOLLHO-
CTW) 1 onpefensieTca cpegHee apudmMeTnyeckoe 3Ha4yeHme.

OTHocuTenbHble norpewwHoctn TCY npu M3MEpPeHun TenrnoBon
3HEeprun paccuynTbiBaoTCs No opmyrne:

M-100%, (5.16)

STCqu =
oi

roe dtcuwi — OTHOCUTENbHAsA norpewHocTs TCY npu namepeHnn Tenno-
BOW 3HEPrun B i-TOM NOBEPOYHOM pexnme, %;

Wi — OENCTBUTENBHOE 3HAYeHWe TENsoBOW SHEPrUn B i-TOM NoBe-
POYHOM pexnme, KBT-y (lkan);

W, — cpegHee 3Ha4YeHMe WN3MEPEHHOro KonmMyecTBa TEensioBOW
3HEepruun B i-ToM NOBEPOYHOM pexunme, KBT-u ([kan).

OTHOcUuTENbHbIE norpewHocT TCY npu M3MEpPeHUn TeEMNOBOM
MOLLHOCTM paccYuTbIBAOTCSA MO popMyne:

40



ﬁ-lOO%, (5.17)

STCCqE:
oi

rae dtcyei — OTHOCUTENbHAsH NorpelwHocTb TCY Npu U3MepeHnn Tenso-
BOW MOLLHOCTM B i-TOM NOBEPOYHOM pexume, %;

Eoi — OencTBuTenbHOE 3Ha4YeHne TensioBOM MOLLHOCTU B i-TOM Mo-
BEPOYHOM pexume, kBT (Mkan/yv);

Eui — cpeaHee 3HayeHne n3MepeHHON TENSTIOBON MOLLHOCTU B i-TOM
NoBEPOYHOM pexume, KBT (Mkan/y).

PesynbTaTbl NOBEPKM CYMTAKOTCS NOSNOXUTENbHBIMW, €CI OTHOCK-
TenbHas norpewHocts TCY npu M3MEpPEeHUM KONMYecTBa TEMSIOBOWN
3HEeprun n TennoBown MolHocTn cooTBeTcTByeT kraccy C no NOCT P
51649-2000.

[ns CoKpalleHns BpPEMEHM MOBEPKN [OOMycKaeTCsl BbINOMHATb
onpegeneHne oTHocuTenbHoM norpewHocTn TCY Tonbko nNo RS - BbI-
xoay.

NMPUMEYAHUE. Tpu npoBegeHun noBepkn B COOTBETCTBUMM C

n.5.7.5.1, onepaunn nosepkn no n.n.5.7.3, 5.7.4, 5.7.5.2 He npoBOOAT-
cs.

5.7.5.2. lNoanemeHTHasa noeepka TCY npu M3MEpeHuUn KonmyecTBa TEMOBON

SHeprum n TENoBOM MOLLHOCTH

Bxopsauwme B coctaB Ttennocyetyunka NP, MNT gomkHbl ObiTb NnoBe-
peHbl B COOTBETCTBUM C METOAMKaMM MOBEPKN Ha HUX. PesynbraThl
NOBEPKN CHUTAKOTCA NONOXUTENBHLIMU, ECINU MOrPELLUHOCTN NEPBUYHbIX
npeobpasoBaTenen He MNPEBbLIWAT 3HAYEHUN, NPUBEOEHHbIX B
n.n.5.7.3.2, 5.7.4.2.

NoBepka TB npu usamMepeHun konuyectsa TEMNOBOW JHEPrun u
TENNOBOM MOLLHOCTM BbINOSTHAETCS MNOKaHanbHO B COOTBETCTBUM C
Tabn.6.

Tabnuua 6
MuHumanbHoe

Moge 6 Temnepatypa

poyHas Heobxoaumoe

TennoHocuTens, [asnenune, MlNa
Touka KONMYEeCTBO MMMYIbCOB, °C
(06BbEM, M”)

1 4 000 (40) 30+1

2 4 000 (40) 70+ 2 or10,1001,6

3 4 000 (40) 130 +5

MmnynbcHbin Bxog TB, reHepaTop NpSAMOYrofibHbIX UMMYNbCOB U
YacToTOMEp NOAKNIYATCA TakuM 06pa3oM, YTobbl MMMYNLChI C FreHe-
paTopa noctynanun Ha UMNynbCHbIN BXo4 TB 1 cyeTHbIN BXOL 4acToTOo-
Mepa. Ha Bxoa TB, npegHasHa4vyeHHbIn anga nogkntodeHna MNT, nogknto-
YaeTcs MarasuH COMpoOTUBIIEHU. 3Ha4YeHne AaBrieHUs BBOAUTCSA Mpo-
rPaMMHO.
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Mepen kaxabiM M3MepeHneM B NMOBEPOYHOM TOYKE NMPOU3BOAMTCA
cbpoc nokasaHu YacTtoTomMepa U perncrpauus HayanbHOro 3HavyeHus
W,, [kBT-4 (['kan)] no nokasaHnam nHaunkatopa TB B pexunme nHaukaumm
Konu4yecTBa TennoBOW 3HEPrnn 1 No NokasaHUsM NepcoHanbHOro KOM-
neroTepa, nogkritodaemoro K TB no RS-Bbixoay.

Mo paspeluatowemy curHany (CUHXpPOUMMYIbCY) UMMNYIbChI C FreHe-
paTopa HayuHalT NocTynaTtb Ha Bxon TB n yactotomep. [locrne oKoH-
YaHWs npouecca nogadv UMMNyrNbCOB PErucTpUpyeTcs YUCNOo UMMYIb-
coB N, namepeHHoe cyetynkom umnynbcoB (Cul). KoHeyHoe 3HaveHne
Wk Ha nHaukatope TB (u/unu no RS-BbIxody) UKCUMPYOTCA NO UCTe-
YyeHUn 6 MUH Nocrie oOKOHYaHUsA Habopa KonuyecTsa UMMNYNbCOB B AaH-
HOW NOBEPOYHON TOYKE.

M3mepeHHOe 3HaveHne KonmyecTBa TEensioBOW 3HEPruyM paccymTbl-
BaeTCH No pasHOCTU nokasaHun TB:

Wmi = WKi - WHi ’ (518)

raoe Wi — namepeHHoe KONMYecTBO TEMNNOBOW 3HEpPrumn B i-TON NOBEPOY-
HOW Touke, KBT-y ([kan);

W.,i — Ha4arnbHoe 3HayeHue rnokasaHun TB B i-TOM NOBEPOYHOM TOY-
Ke, kKBT-y (['kan);

Wi — KOHEeYHOe 3HayeHue nokasaHui TB B i-Ton NoOBepOYHOM TOuKe,
kBT-u ([kan).

M3mepeHHOe 3HayeHue TenmnoBOoW MOLLHOCTM onpegensdeTcs no
dopmyrne:

E =—u (5.19)

roe E, — namepeHHoe 3HavyeHue TennoBon MOLLHOCTU B i-TOM NOBEPOY-
HoW Touke KBT ([kan/v);

Ty — BpemMs cyeta umnynocos W, B i-TOM NOBEPOYHOMN TOYKE, M.

[lenctButenbHoe 3Ha4yeHWe Konm4yecTBa TEnyoBOWM 3Heprun On4d
TeX e 3Ha4YeHUN napamMeTpoB TEMNSIOHOCUTENS onpeaenseTcda no op-
Myne:

Wy =h-p -Ni-Ky, (5.20)

roe Woi — OencTBUTENbHOE 3HAYEHNE KOonnyecTBa TEMNSIOBON SHEPTUM B
i-TOM NOBEPOYHOM TOYUKe, KBT-y ([kan);

hi — oHTanbnua TennoHocuTens, onpefenseMas no 3HaYeHUAM
UMUTUPYEMBIX TemnepaTypbl U OaBNeHUs B i-TOW NMOBEPOYHOWN TOYKe,
KBT-u/kr (Mkan/kr);

pi — MMNOTHOCTb TENMOHOCUTENS NPV NapameTpax TEMNOHOCUTENS B
i-TOI MoBepoYHOM TouKe, Kr/M>;
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N; — KOfIM4eCcTBO UMIMYJSIbCOB, HACYMTAHHOE YaCcTOTOMEPOM B i-TOWM
NOBEPOYHON TOYKE, LWT.;

Knp — KOHCTaHTa NpeoBpa3oBaHns N0 MMMYMLCHOMY BXOAy, M2 /umn.

[encrButenbHoe 3HadeHne TeNTIOBON MOLLHOCTM onpeaensieTca no
dopmyne (5.15).

OTHocuTenbHas norpewHocTe TB npu unamepeHun konuyectsa
TENNOBOM 3HEPrnUn paccunTbiBaeTca nNo gopmyre:

Wy =W 100%, (5.21)

8TBWi =
oi

roe dtewi — OTHOCUTENbHAA NOrpeLwHoCcTb TB npyn namepennn tennosom
3Hepruu B i-TON NoBepPOYHON Touke, %;

W,i — cpegHee 3HayeHMEe W3MEPEHHOrO0 KOMM4ecTBa TEMSIOBOW
3Hepruu B i-TOM NOBEPOYHON Touke, KBT-Y ([kan);

Wi — OENCTBUTENBHOE 3HAYeHue TEMNSIOBOWN SHEPruu B i-TON nose-
poyYHOM Touke, KBT-y (Ikan).

OTHOCUTENBHLIE NOrpeLwHocTn TB npu namepeHun TensIOBON MOLL-
HOCTM paccyuTbIBalOTCA MO hopmyne:

@.100%, (5.22)

BTBEi =
oi

roe Oreei — OTHOCUTENbHAA NorpeLwHocTb TB npu namepeHnn Tennoson
MOLLIHOCTW B i-TOM NOBEPOYHOM TouKe, %;

E.i — cpegHee 3Ha4YeHUe N3MEPEHHOM TEMnsI0BON MOLLHOCTU B i-TOW
NoBEPOYHOM Touke, KBT ([kan/v);

Eoi — nencTBuUTENbHOE 3HAYEeHMEe TennoBOW MOLLHOCTU B i-TOW MO-
BEpOYHON Touke, KBT ([kan/v).

PesynbTaTbl NOBEPKM CYMTAKOTCS NOSNOXUTENbHBIMU, €CIN OTHOCK-
TenbHasa NOrpeLHoCTb NPU U3MepPeHnn Konn4ecTBa TEmnsioBOW 3Heprum
N TENNOBOW MOLLHOCTU BO BCEX MOBEPOYHbIX TOYKax He npeBblluaeT
3HavyeHun = 0,5 %.

Mo pesynbTatam NoBepku genaetcsa oTMeTka B npotokone ([pu-
noxexwne ).

NMPUMEYAHUA.

1. ,El,onyCKaemﬂ onpegenAatb norpewHoCTb TOJIbKO Npn n3MepeHumn KoJin-

2.

YyecTBa TENOBOW 3HEPIUN.

Mpn npoBeaeHnn NOBEPKM B COOTBETCTBUM C TpeboBaHusamn n.5.7.5.2
nosepky TB no kaHanam u3MepeHus pacxoga v TemnepaTypbl Jonyc-
KaeTCs He BbIMOMHATb.
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5.7.6.

5.7.7.

[Mpy nonoxuternbHbIX pesynbTatax nosepku no n.n. 5.7.3 - 5.7.5 ten-
NOCYETYNK cuyMTaeTcsa npollelnMm MoBEepKYy CO 3HaYeHUsAMU norpeLu-
HOCTEN M3MEPEHUs napameTpoB TEMNNOHOCUTENS, KONMu4ecTBa Tensno-
BOW 3HEPruuM v TenrnoBOW MOLLHOCTU, YCTaHOBIIEHHbIMU B HacTosALEM
pykoBOACTBeE.

Mpn KomMnnekToBaHWM TensiocHeTymka coctasnawowmmm (TB, MP, MT),
npoLleawmnMm nNoBepky U COOTBETCTBYHOLLMMU TpeBOBaHMSM NO METPO-
NOrMYEeCcKUM XapakTepucTukam, npmBegeHHbIM B HACTOSILLLEN MEeToaMKe,
TENMNOCYETYMK CYMTaAETCA MPOLUEeALMM MOBEPKY CO 3HAYEeHUSIMU MO-
rpeLHoCcTen, yCTaHOBMNEHHbIMKY B . 5.7.5.1.

5.8. OcbopmrneHune pesynbtaToB NOBEPKU

5.8.1.

5.8.2.

Mpy nonoXxuTenbHbIX pesynbTaTtax noeepku B npotokone (Mpunoxe-
Hue ) penaeTcs oTMeTKa O FOAHOCTU K 3KchnyaTauuu, odopMnsieTcs
CBUOETENbCTBO O MOBepke WUy aenaetca otMeTka B nacnopte TCu,
YAOCTOBEPEHHbIE MOBEPUTENBHBLIM KNENMOM W MOANUCHLIO NOBEPUTENS,
a TCy ponyckaeTcsi K MPUMEHEHUIO C HOPMUPOBAHHBLIMW 3HAYEHUSIMU
MOrpeLLIHOCTH.

Mpn oTpuuaTenbHbIX pesynbTaTax MOBEPKM OLHOIMO0 WM HECKOSTbKUX
namepuTesnbHbIX NpeobpasoBaTenen, BXOASAWMNX B COCTaB TensocyeT-
YnKa, NPOU3BOAUTCA WX PEMOHT MMM 3aMeHa Ha npeobpasoBaTenu
aHanornmyHoro Tmna. llocne aToro TennocyeTyYnK noaBepraeTcss no-
BTOPHOW NOBEPKE.
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NMPUNTOXEHUE A. Bup cocTtaBHbIX YacTen Tenmnoc4yeT4ymka

- 190* >
1 2
I a /_ N
- BanerTcr / /@; i
' TENNOBLIYUCIUTESb '
- B@G
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125+ N [(-][O][-)] i
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| ’ !
A J AN ! V4
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jicelelclo
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(BuA cHM3Y)
* - CNpaBOYHbIV pa3mep

1 — Oucnnel uHOUKamopa; 2 — Krnasuamypa, 3 — padbem RS-232; 4 —
2epmoeso0; 5 — 3aanywku membpaHHble;, 6 — KpoHWMeUH Ors Kperiie-
Husi Ha DIN-pedlky.

Puc.A.1. TennoBbluucnutenb ncnonHeHua TCPB-033.
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pasbvem RS-232
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GB1
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a%2a09%a9 J1
Z O Z2 D52 D
| O 0o 0o \
| SKZM_ ole o|lofo|ofo]e \l'
r A I \
\ XP14  XP8 XP7 XP6 \
NPYXXUHHBIU Oepxamesb
rnrnama mernrosbiqyucriiumers
GB1 - ecmpoeHHasi bamapesi;
XP1-XP3 - pasbembl nodkniodeHusi kabened cessu ¢ 1T1...M1T3;
XP6-XP8 - pasbembl nodknoydeHusi kabened cessu ¢ NP1...T1P3;
XP14 - peseps;
XP21 - paszbeM rnooOKmYeHUss cmpoeHHou bamapeu;
J1 - KoHmMakmHas napa paspeuweHus docmyna K Kanubpo-
B0YHbIM rapamempam;
J2 - KOoHMakmHas napa paspeuweHusi 0ocmyna K yHKYUO-

SK1/1 — SK1/3

SK1/4
SK2

HarnbHbIM fapamempam;
- nepeksroyamernu pexxumoe pabomsl UMMYbCHbIX 8X0-

o0os;
- pe3eps (0ommKeH Haxo0umbCs 8 MOSTOXKEHUU «AKM. »;
- KHOrKa repe3sariycka rpubopa.

Puc.A.2. Bug c3aan 3neKTpoHHOro moaynsa TennoBbLIYUCIUTENA CO BCTPO-
eHHoun 6aTtapeeu Tuna C.
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* — cNpaBOYHbIN pasmep

( -

JnunHa MoHTaXHow YacTu, I*, Mm

50

70

98

133

223

L*, Mm

158

178

206

241

331

Puc.A.3. Tepmonpeo6pasoBaTtenb «B3JIET TINC».
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NMPUNOXEHUE B. PaspsagHoCcTb MHAMKALMM NapamMeTpoB Ha AUC-

nrnee TenmnocyYeT4YnkKa

PaspsagHocTb
O6o3Ha4veHne H
napameTpa anveHoBaHuMe napameTpa, MHANKaUunn I'Ipvlmeanvm
eaNHNLbI n3MepeHns uenas npobHas
fpy nHANKaLMA YyacTb YyacTb
G1 (2, 3) Pacxon maccoBbii [T/4] 1-5 2
Q1 (2,3) Pacxof 06beMHbiIN [M°/4] 1-5 3
t1 (2, 3) Mam El;ecz:n]/lnepaTypa n3MepeHHas 1-3 5
t1 (2, 3) npeo6 TemnepaoTypa npeobpaso- 1-3 5
BaHHas [°C]
Macca TennoHocutens
mil(2 3) HapacTalLwnM UTorom [T] 1-6 3 Mpum.1
O06beM HapacTalLnM UTo-
V1 (2, 3) rom [M7] 1-6 3 Mpum.2
KonunuecTtBo TennoTbl Hapac-
W1(2,3,4,5,6) Taowmm ntorom [[kan, [Ox] 1-6 3 Mpum.3
Tennoeas MoLWHOCTL [[kKan/y,
E1l (2, 3,4,5,6) ey 1-6 3
hxs, h1 (2, 3) |OuTanbnua [KOx/kr] 1-4 3
pxB, pl (2,3) |MnotHocTs [kr/m’] 1-4 3
nTm1(2,3) R Conpotusnerue [OM] 1-4 3
YacTtoTa cnegoBaHns M-
nP1(2,3)F nynbcos [TL] 1-4 2
NMPUMEYAHUA.

1. MNepenonHeHne cyeTymka HacTynaeT, ecnu m > 999 999,999 T1.

Mocne nepernosyiHeHna cYeT4yYMKa OTCHEeT HAa4YMHaeTCA C HyJleBOoro
3Ha4YeHunA.

2. MepenonHeHue cyeTumka HacTynaet, ecnv V > 999 999,999 m°.

Mocne nepenoyiHeHnA cYeT4YukKa OTCHET Ha4dMHaeTCd C HyJieBOoro
3Ha4YeHun4.

3. [NepenonHeHne cyeTynKa HacTynaeT, ecnu:
W > 999 999,999 'x nnu
W > 238 845,896 [kan.

Mocne nepenoyiHeHnA cYeT4YukKa OTCHEeT Ha4dMHaeTCd C HyJneBOoro
3Ha4YeHun4d.

48



NMPUNTOXEHUE B. OnpeaneneHne KOHCTaHTbl MMMYJIbCHOMO BbIXO-
Aa pacxogomepa

1. KoHcTaHTa uMMynbCHOro BbIXO4a pacxogoMepa onpegenseTcs U3
yCrnoBusi MakCUMarnbHOW YacToTbl cnefoBaHUst UMMYIbCOB fya Ha BXO-
ne B TCY ucnonHeHuns TCP-033, umetoLen aHayeHne He donee:

- 100 Ny — Ansa naccmBHOrO pexmma paboTbl MMMNYNbCHLIX BXOAOB TEMMo-
cYeTuuKa;

- 10 4 — 4N akTMBHOIO peXxmnmMa UMNynbCHbIX BXOAO0B TennocyeTymka.

2. 3HayeHMe KOHCTaHTbl nNpeobpasoBaHusa MMMYNbCHOro Bbixoda K, pac-
xopgomepoB «B3JIET 3P» ¢ yyeToM 3Ha4YeHnsa fyaxe MOXET ObITb onpe-
AENeHo B COOTBETCTBUMN C HEPABEHCTBOM

K

p

< M , V|M|-|/J-|,

f

Makc

rae Quake — MakcMmaribHoe 3Ha4yeHue SKCnyataunMoHHOro pacxona,

M3y,

PekomeHayemble 3HaveHus K, AN pasnuyHbiX pexvMoB paboThbl
nMnynbCHbIX BxogoB TCY npueeaeHsbl B Tabn.B.1, B.2.

Ta6bnuua B.1. lNaccnBHbIN peXuUM pabdboTbl UMMNYIbCHbIX BXOAOB TENnocYeT-
ynka (fuake = 100 ')

Dy QHaVI6 Kp 015'QH8M6 KP
MM My n/c umn/n My n/c umn/n
1 2 3 4 5 6 7
10 3,40 0,944 100 1,700 0,472 200
15 7,641 2,123 40 3,821 1,061 80
20 13,58 3,772 25 6,790 1,886 50
25 21,23 5,896 16 10,61 2,948 32
32 34,78 9,661 10 17,39 4,831 20
40 54,34 15,09 6,25 27,17 7,547 12,5
50 84,90 23,58 4,0 42,45 11,79 8,0
65 143,5 39,86 2,5 71,75 19,93 5,0
80 217,3 60,36 1,6 108,7 30,18 3,2
100 339,6 94,33 1,0 169,8 47,17 2,0
150 764,1 212,3 0,4 382,1 106,1 0,8
200 1358 377,2 0,25 679,0 188,6 0,5
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Ta6bnuua B.2. AKTUBHbIN peXuM paboTbl UMNYNbCHbLIX BXOAOB TeMnsoBbl-
yncnutens (fyaxe = 10 ')

Dy Quaus KP 0,5-Quaus Kp
MM MY nlc umn/n MY n/c umn/n
1 2 3 4 5 6 7
10 3,40 0,944 10 1,700 0,472 20
15 7,641 2,123 40 3,821 1,061 8,0
20 13,58 3,772 2,5 6,790 1,886 5,0
25 21,23 5,896 1,6 10,61 2,948 3,2
32 34,78 9,661 1,0 17,39 4,831 2,0
40 54,34 15,09 0,625 27,17 7,547 1,25
50 84,90 23,58 0,4 42,45 11,79 0,8
65 143,5 39,86 0,25 71,75 19,93 0,5
80 217,3 60,36 0,16 108,7 30,18 0,32
100 339,6 94,33 0,1 169,8 47,17 0,2
150 764,1 212,3 0,04 382,1 106,1 0,08
200 1358 377,2 0,025 679,0 188,6 0,05

B ctonbue 4 npuBeneHo 3HayeHune K, ona pacxoga, He npesbllla-

towero 3HaveHnss Quans. B cTonbue 7 — 3HaveHune K, ona pacxoga, He
npesbiwatoLtero aHa4eHnsa 0,5-Qyaus.

. 3HayeHue Beca umnynbca K, pacxogomepoB «B3JIET MP» c yyeTom

3HayYeHus1 fyae MOXET ObITb onpegerneHo B COOTBETCTBUN C HEPaBEH-
CTBOM

K > M, MS/Van,

" 36-10°-f

Makc

roe Quake — MakcMManbHOE 3HayeHue 3JKcnnyaTauuMOHHOro pacxopda,
3
M°>/y.

Mpn HeobxoQMMOCTH BBOAA B pacxogomep ANUTENbHOCTU UMMYIb-
ca T, ero 3HayeHne MOXeT ObITb paccynTaHo no oopmyne

T =@,Mc.

n
Makc

Torpoa Bec nMmnynbcCa onpegendeTcd B CoOOTBETCTBUMN C HEpPaBEH-
CTBOM

T
K, = M MM,

18-10° ’
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NMPUNOXEHMUE T. MpunoxeHnsa K mMeToauke NoBepKu

CxeMbl NOAKITIOYEHUS TENNOCUYeTYMKA npu noBepke

(o6s3aTenbHbIE)

TENNOBbLIYUCIIUTEIb

k*k + A
I =
|

|

|

I

I

I

|

|

|

|

—r—l—l—
- ne1 | | . | nPn (g—p

—_ _ _—

1 - mpyb6orpoeod noeepo4HoOU yCmaHO8KU;
2 - peaynupyrowult eeHmurslb;
3 - KOHMPOIbHbLIU MaHoMemp;
4 - KOHMPOIIbHbLIU MepMoOMemp;
TK - memnepamypHbIlt Kanubpamop;
[1K - nepcoHarsnbHbIU KOMIIbOMep;
[P - npeobpasosamersib pacxoda (pacxodomep, pacxoOoMmep-cHemyuk u m.o.);
[T - npeobpa3zosamernb memriepamypsbi.

Puc.l.1. Cxema nogkntovyeHnsa TC4 npu noBepke MeToaoM HENOCpPeACTBEH-
HOro CNUYeHus.
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TENNOBBLIYUCIUTEINDb

MNT1 ... 0Tn MP1...MPn RS-232
A + A Y + N A
|
» MK
JR%
R’ » Cul

R - mazasuH conpomusneHud;
N - 2eHepamop umnyrbcos;
[1K - nepcoHarbHbIU KOMIbOMep;
[P - npeobpasosamersib pacxoda (pacxoOomep, pacxoO0oMep-cHemyuk u m.o.);
[T - npeobpazosamesib memrnepamypbl;
Cul - cyemyuk UMrynbCcos.

Puc.l'.2. Cxema nogkntoyveHns TCyY npu nMMTauMoHHOMN NoOBepKe.
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MpoTtokon noBepku Tennoc4yetynka «B3JIET TCP-M»

(pekomeHayemasn copma)

3aBopckon Homep WcnonHeHne

"oa BbInNycka

Bug nosepku

MMyHKT
HanmeHoBaHue onepauun OOKyMeHTa Otmerka o MpumevaHne
No noBepke COOTBETCTBUIA
BHelHUM ocmoTp 57.1
OnpoboBaHue 5.7.2
OnpeaeneHne NOrpeLlHoCT Npu N3MepPeHNn
obbema (Macchl) 1 cpegHero 06 beMHOro
(maccoBoro) pacxoga 5.7.3
OnpepgenexHne NorpeLHoCTU Npu N3MepeHnin
Temneparypbl 574
OnpepgenexHne NorpeLHoCTU Npu N3MepeHnn
KonmyecTBa TENSI0BOM 3HEPTUN N TENSTOBOM
MOLLHOCTM 575
TennocyeTunk K aKkcnnyatauum
(rogeH, He rogeH)
Data nosepkn " " 20 r.
MoBeputenb / /
(noanwuce) (¢.1.0.)
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NMPUNOXEHUE . TunoBble cxeMbl U3MepUTernbHbIX CUCTEM U
anropuUTMbl pacyeTa

0.1. Cxema y3na yyeta notpebutens Ansa cucteMbl oTonneHus 6e3 orbopa
TennoHocutensa ¢ ogHum [P

|
Cucrtema

|
|
| oTonneHusd
,_-J-.“Qz t; |
< N

Arnropmntmbl pacyeTa

W1 =m1(hl - h2) W4 = W1
W2 =0 W5 =0
W3 =0 W6 =0

rae my=Vipg pr=f(ty, P1);  hi=1f(ty, P1); ha=1(tz, P2)

HewTaTtHble cuTyaumm

HC1/Ycnoeue1/ Y1 = Y11 HC1/Peakumusil/ MpucBamBaHue1
Y11 > t2>=k +1tl HakonneH. cTon
k = —3,00000 NpucBamBaHue1 — He 3apgaHo

JononHutensHble napameTpbl *

my = Vo-p2; M3 = Vapg3,
roe p2 = f(tz, P2);  p3 = f(t3, P3)

* - [ONOfHUTENbHbIE MapaMeTpbl MOTYT ONpeaensTbCs, ecrin UCMonb3o-
BaTb HE3a[eNCTBOBAHHbIE KaHamnbl U3MEPEHMs pacxoda U Temnepary-
pbl C Y4€TOM YK€ UCMOMNb3yEMON CUCTEMbI pa3MeLLEeHNst M3MepUTENb-
HbIX TOYEK U MHOVKALUN M3MEPUTENbHbLIX NapameTpoB, a Takke 3adaH-
HbIX JOFOBOPHbIX 3HAYEHMI NapamMeTpPOB.
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[.2. Cxema y3na y4yeTa noTpebuTtens ans cucteMbl otonneHmsa 6e3 otbopa
TENJIOHOCUTENA U HeUunpKynAunoHHon cuctembl FBC npmn poroBopHom 3Ha-
YyeHUU TemnepaTypbl XONOA4HOWU BOAbI

E—

Oo@DO
OO®

L

Cucrtema
oTonneHus
< o Q2 to I

et

0 { t
> @ i i Cucrema 'BC

Anroputmbl pacyeTta

O

W1 = m1(hl-h2) W4 = W1

w2=0 W5 =W3

W3 =m3(h3 -h0) W6 = W1 + W3

roe
My = Vipa; My = Vapg; My = 1(t, Pa); - hy = (e, P2); hs = f(ts, Pa); ho = f(to, Po);
p1= f(tl1 Pl)a pP3 = f(t31 P3)1 to = L; |30 = PXB

HewTaTHble cutyaumu

HC1/YcnoBeue1/ Y1 = Y11 HC1/Peakuusil/ MpucBavusaHue1
Y11 > t2>=k +1tl HakonneH. cTon
k = —3,00000 NpucBanBaHue1 — He 3agaHo

JononHutensHble napameTpbl

My = Vo-p2, A€ p2 = f(t2, P2)
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[.3. Cxema y3na y4yeTa noTpebuTtens ans cucteMbl OTOMMEHUA Npu Joro-
BOPHOM 3Ha4YeHUMU TemnepaTypbl XONI04HOW BOAbI

\;=O

Lo

r—

<

Cucrema

oTonneHus
t2 |

A
=,

Anropmntmbl pacyeta

W1 =m1 (hl-ho)
W2 = m2 (h2 - h0)
W3=0

rae My =Vipg; My = Vapo,
hl = f(tl, Pl), hz = f(tz, PZ)!

HewTaTtHble cuTyaumm

HC1/Ycnosue1/ Y1 = Y11
Y11 5 G2>=k-G1
k = 1,04000

HC2/Ycnosue2/ Y2 =Y21 & Y22
Y21 > Gl<k+G2
k = 0,00000

Y22 -5 G2<k-Gl1
k =1,04000

HC3/Ycnoeue3/ Y3 = Y31
Y31 > t2>=k +t1
k = —3,00000

w4 = W1
W5 = W2
W6 = W1 -W2

p1 = f(ts, P1); p2 =f(tz, P2)

ho = f(to, Po); to = txe; Po = Pxe

HC1/Peakuusil/ MpucBansaHue1
HakonneH. cTon
NMpucBanBaHue1 — He 3apgaHo

HC2/Peakuus2/ NMpucBanBaHue?2
HakonneH. ugert
MpucBamBaHue2 — G2 =k + G1

k = 0,00000
nnéo
MpucBauBaHne2 —» Gl =k + G2
k = 0,00000

HC3/Peakuus3/ MpuceansaHue3
HakonneH. cTon
NMpucBanBaHue3d — He 3afaHoO

HJononHutensHble napameTpbl

ms3 = V3-p3, rae ps = f(ts, P3)
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[.4. Cxema y3na y4yeta noTpebuTtens ans cUCTeMbl OTOMNIEHNUA C OTOOpOM

TenrnoHocuTenda n uaMmepeHmem Temnepartypbl XONogHoOM BOAbI

Oo@DO
DO®

—

|

Q,

— 1]

<

Q,

Cucrema
OTOIJICHUSHA

Cucrema
rBC

’é
>

Tpyb6onposoa
xonoagHou

BOAbI

Anroputmbl pacyeTta

.

W1 =m1 (hl-h3)
W2 =m2 (h2 - h3)
W3 =0

roe my = Vi-ps;

HewTaTHble cutyaumu

my = Vy-po;

W4 = W1
W5 = W2
W6 = W1 -W2

p1 = f(ty, Pa);
hy = f(ty, Py);

HC1/Ycnoeue1/ Y1 = Y11

Y11 > t2>=k +t

k = - 3,00000

1

p2 = f(tz, P2);
h, = f(t,, P2);

h3 = f(tg, Pg)

HC1/Peakuusl/ NMpuceanBaHue1
HakonneH. cTon
NMpucBanBaHue1 — He 3apaHo

LJononHutensHble NnapameTpbl

m3z = V3-p3,

roe ps = f(tg, P3)
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[.5. Cxema y3na y4yeTa Ha TeNJIOMCTOYHUKE NPU AOrOBOPHOM 3HAaY€HUN TeM-
nepatypbl XO0f104HON BOAbI

——— (]|
o
J i
é@Ql 4 > Moparowmn
Tpy6onpoBopn
X
s
;
o Q { t .
5 L <2 2 < O6GpaTHbIN
3 </ Tpy6onpoBona
c
At
Q3 r t3 4 MoAnUTOYHbLIN
< Tpy6onpoBon

Arnroputmbl pacyeTa

W1 =mlhl-m2h2 W4 =W1
W2 =m3h0 W5 = W2
W3=0 W6 =W1-W2
roe my = Vi-py; My = Vo-p2; M3 = Vzps;

hy = f(t1, P1); ha =1(t2, P2);  ho = f(to, Po);

p1 = f(ty, P1);  p2=f(tz, P2); ps =f(ts, P3)
t0 = tXB; P0 = PXB
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[.6. Cxema y3na y4yeTa noTpeouTtens Ans CUCTeMbl OTONJIEHUA C OTOOPOM
TENJIOHOCUTENSA NPU OTCYTCTBUU OTOMNJIEHMUA U AOrOBOPHOM 3Ha4YeHUN TeM-

nepaTypbl XONnogHOW BoAbl (ANA ABYXTPYOHOW HEeLUUPKYNALUOHHON CUCTEMDI
MBC B MexxoTonuTenbHbIN Nepuon)

T B8
Ql t1
r—
Cucrtema
rBC

s

&

AropuTmbl pacyeTa

W1 = m1(h1 - hO) W4 = W1
W2 = m2(h2 — h0) W5 = W2
W3 =0 W6 = W1 + W2

rae my = Vi-p1; Mz = Vapy;
hy = f(t, P1); ha=1(tz, P2); ho = f(to, Po);
p1 = f(t1, P1);  p2 =f(t2, P2)
to=txe; Po=Pxe

[ononHutenbHble NapameTpsbl

M3 = V3-p3,
roe ps = f(tg, P3)
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[.7. Cxema y3na y4yeTa Macc B Tpex Tpy6onposogax

]
=Aihh
iy
o0 | tu
>

—

Arnroputmbl pacyeTa

W1=0 W4 =0
W2=0 W5=0
W3=0 W6 =0
m1 = V1-p1; Mz = Vop2; M3 =V3zps,

roe p1 = f(ty, P1);  p2 =f(tz, P2);  ps = f(ts, P3)
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[.8. Cxema y3na y4yeTa noTpedutens Ans CUCTeMbl OTONJIEHUA C OTOOPOM
TensioHoOCUTenNs U oTAesNbHbIM onpegeneHneM TennoTbl, U3PacxXxoa4O0BaHHOMN
Ha otonneHue u N'BC, npu 4OroBOPHOM 3Ha4YeHUM TeMnepaTypbl XONO4HOMN
BOAbI

=5

e

& '
Cucrema —» Cuctema NBC
oTonneHus
QX i 2
< >
AnroputmMbl pacyeTa
W1 =m1(hl-hO0) W4 =W1-W2 (Wrc)
W2 =m2(h2 - h0) W5 = W3 (Woronnetme)
W3 =m2(hl-h2) W6 = W4 - W3 (Wrgc)
nmnbo
W1 =m2(hl-h2) W4 =W1 (Woronneue)
W2 =(ml1l-m2)(hl-h0) W5 = W2 (Wrsc)
W3=0 W6 = W4 + W5 (Wrc)
roe My = Vi-p1;, My =Vapy  p1=1(ty, P1); p2=1(tz, Po)
hy = f(ty, P1); ha=1(tz, P2);  ho =f(to, Po); to = txs; Po = Pxe
HewTaTHble cutyauum
HC1/Ycnoeue1/ Y1 = Y11 HC1/Peakumsl/ MpucBamBaHuel
Y11 > t2>=k +tl HakonneH. cTton
k =—3,00000 NMpucsanBaHuel1 — He 3apaHo

JononHutensHble napameTpbl

m3z = V3-pg3,
roe ps = f(ts, P3)
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[.9. Cxema y3na y4yeTa noTpeouTtens Ans CUCTeMbl OTONJIEHUA C OTOOPOM
TENSIOHOCUTENSA U HELMPKYNSALMOHHOMN cucTembl BC ¢ oTAeNbHLIM yYeToM
B cucteme 'BC npm 4OroBOpHOM 3Ha4YeHMU TeMNepaTypbl XONOAHOW BOAbI

—_—

o@O
DO®

Q1 fil

ICMCTema Qs ts
Cucrtema 'BC
oTonneHus
QX FZ |
< =
Anroputmbl pacyeTa
W1 =m1(hl-hO0) W4 =W1-W2 (W)
W, =m2(h2 -h0) W5 = W3 (Wrsc)
W3 =m3(h3 - h0) W6 = W4 —W5  (Woronnenne)
roe My = Vi-p1; My = Vapz; M3 = Vaps;
p1 = f(ty, P1); p2 = f(t2, P2);  ps = f(ts, P3);
hy = f(ty, P1);  ha =1(tz, P2); hs = f(t3, P3); hys = f(txe, Pxs);
t0 = tXB; |:)O = PXB
HewTaTHble cutyaumm
HC1/Ycnosue1/ Y1 = Y11 HC1/Peakuusil/ NpuceBanBaHune1
Y11 > t2>=k +tl HakonneH. cton
k = —3,00000 NMpucBanBaHue1 — He 3agaHo

re tsrm.033 doc2.11
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