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HacToawmun [JOKYMEHT pacnpocTpaHaeTcss Ha  TensocHeTymK-
pernctpatop «B3JIET TCP-M» wncnonHenna TCP-034 mogudmkaumm
TCP-03 n npegHasHayeH Ans 03HaKOMSEeHUs NMonb3oBaTens ¢ YCTpou-
CTBOM TEMNJIOCHETYMKA M NMOPSAKOM €ro aKcnayartayum.

B cBa3u ¢ nocTtosiHHOM paboTon No yCcoBepLUEHCTBOBaHUIO Nprubopa
B TENSocYeTYMKEe BO3MOXHbI OTNIMYNSA OT HACTOSILLLErO PYKOBOACTBA, He
BMMSAIOLLNE HA METPOSIOTMYECKMNE XapaKTEPUCTUKN N (PYHKLMOHANbHbIE
BO3MOXXHOCTU npunbopa.

MEPEYEHb NPUHATBLIX COKPALLEHWNA

Dy - AnamMeTp YCNOBHOIo Npoxoaa;

KK - XXUOKOKPUCTanNIM4eCcknin HOMKaTop;
HC - HewTaTHasa cuTyauus;

HCX - HOMUMHarbHasa cTaTudecKkasa xapakTepucTuka npeobpasoBaHus;
MK - NepcoHarbHbI KOMMbIOTEP;

MNP - NnpeobpasoBaTesb pacxona;

nT - Nnpeobpa3soBaTenb Temnepartypbl;
B - TeNSIOBbIYUCIIUTEND;

TK - TemnepaTypHbIn KanubpaTop;

TCy - TEeNMOCYETYNK;

oa - 9KcnnyaTaunoHHasa JOKyMeHTaums.

NMPUMEYAHUME. Bua HammeHoBaHUS unm o0O3HAYEHWUs, BbINOM-
HEHHOro B TeKCTe M Tabnuuax XupHbiM wpudTom Arial, Hanpumep,
HakonneHue, COOTBETCTBYET €ro oTobpaxkeHuto Ha aucnnee npuodopa.

* % %

e Tennocyemdyuk-peaucmpamop «B3JIET TCP-M» 3apesucmpuposaH 8
'ocydapcmeeHHoMm peecmpe cpedcme usmepeHuti PO nod Ne 27011-
09 (ceudemenbcmeo 06 ymeepxdeHUu murna cpedcme u3MepeHul
RU.C.32.006A Ne 35189).

e Tennocyemyuk-peaucmpamop «B3JIET TCP-M» coomeemcmeyem
mpebosaHUsiM HOPMamueHbIX OOKYMEHMO8 M0 3/1eKmpoMagHUmMHoU
cosmecmumocmu u 6e3onacHocmu.

e Tennocuyemyuk-peaucmpamop «B3JIET TCP-M» paspeweH K npume-
HEHUK Ha y3r1ax ydyema meriosou 3Hepauu.

e Tennocuyemyuk-peaucmpamop «B3JIET TCP-M» paspeweH K npume-
HeHUK Ha rpou3so0cmeeHHbIXx 0bbeKkmax 8 coomeemcmeuu ¢ npasu-
J1amu npombiwieHHou 6e3onacHocmul.

e Tennocuyemyuk-peaucmpamop «B3JIET TCP-M» cepmucgbuyuposaH 8
«Cucmeme cepmucpukayuu 8 anekmposHepzemuke « SHCEPTUKO».

e Tennocyemyuk-peaucmpamop «B3JIET TCP-M» coomeemcmeyem
mpebosaHusim cucmembl 006pososnibHOU cepmuchukayuu «lasnpom-
cepm».

YpocTtoBepsiowme A0OKYMEHTbI pa3mMeLlleHbl Ha cante www.vzljot.ru


http://www.vzljot.ru/

1. OMACAHUE U PABOTA

1.1. HasHauyeHue

1.1.1.

1.1.2.

TennocyeTtumk-pernctpatop «B3JIET TCP-M» npeaHasHauyeH 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 HOpMaTtMBHOW [OKY-
MEHTauunn, pernameHTupyowen TpedosaHms k npubopam y4era.

Tennocuyetumk-pernctpatop «B3JIET TCP-M»  wncnonHeHns TCP-034
obecneuynBaer:

N3MepeHme C NOMOLLbIO NEePBUYHLIX NpeobpasoBaTenen TeKyLIMX 3Ha-
YeHu pacxoga n TemnepaTypbl B Tpex Tpybonpoeoaax v onpeaenexHme
TEKYLUX N CPEAHUX 3a MHTEpBan apXMBUPOBAHMS 3HAYEHUIA napameT-
POB TENMOHOCUTENS;

- onpeaeneHune 3HAYEeHUN TENMNOBOM MOLLHOCTU U KONMYEeCTBa 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, MAarHOCTUYECKOW, YCTaHOBOYHOW, apXMBHOM Y
Apyrov nHcpopmaumm Yepes nocrnegoBaTenbHbin MHTEpdenc RS-232;
BBOJ, 1 UCMNOSIb30BaHWE B pacyeTax LOrOBOPHbIX 3HAYEHUIN NapamMeTpoB
TennoHocuTens;

BO3MOXHOCTb MPOrpaMMHOro KOHUrypmpoBaHMsa CUCTEMbl U3MEPEHUI
N pacyeToB C Y4ETOM BMOa KOHTPONMPYEMOW TeNocucTemMbl U Habopa
ncnonb3yemMbixX NeEpPBUYHBIX NpeobpasoBaTtenen pacxoga n Temnepary-
pbl;

- aBTOMaTUYECKNI KOHTPOJIb N UMHAWKaAUUIKO Haln4unA HeVICI'IpaBHOCTeVI

Tenrfioc4yeT4ynKa, OTKa3oB NepBUYHbIX npeo6pa3OBaTene|?1 N HelTaTHbIX
CVITyaLI,I/Il7I, a TakKke onpeperieHne, HAnKauuno 1 3arncb B apxXmBbl Bpe-
MeHN Hapa60TKI/I N NMPOCTOA TENnNMOCHETHUNKA,

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

- 3alnTy apXmBHbIX N YCTAHOBOYHbLIX OaHHbIX OT HECAHKUMNOHNPOBAHHOIO

Aoctyna.
Kpome Toro, TennocyeT4ymk rno3sonserT:

3afaBaTb pPa3Hbie anropnuTMbl pacyeTa AanAa oTonnTesibHoro u MexxoTo-
NMATENbHOIO CE30HOB;

- 3a0aBaTb 3HaA4YeHUdA OaBNeHnd TenrnoHocuTend B pr6onposouax n

[aBlieHne XonoaHow Boabl;



- YCTaHaBMBaThb [ABa pa3HbIX 3Ha4YeHUA TeMnepaTtypbl XonogHom Boabl U
KaneHgapHble nepunoabl, B Te€4HEHNE KOTOPbIX NCNOJ1b3YIOTCA B pacyeTax

3TN 3HA4YEeHUA TeMnepaTypbl.

1.2. TexHN4YeCKne XxapakTepucTUKu

1.2.1. OCHOBHblE TEXHMYECKME XapaKTepPUCTUKKN TennocyeTynka (TCuY) npuse-

AeHbl B Tabn.1.

Ta6bnuua 1
3HayeHune
HanmeHoBaHue napameTpa Mpum.
napameTpa
1. KonnyecTBO KaHanoB n3mMepeHus:
- pacxoga go 3
- TeMneparypsl 0o 3
2. InameTp yCnoBHOro npoxoga Tpyoonposoga, Mm ot 10 go 200
3. ,D,lganasoH namepeHus cpeagHero obbemHoro pacxoga,| ot 0,01 go 1 360
M°/y
4. InanasoH nsmepenna temnepatypsl, °C ot 0 go 180 Mpum.1, 2
5. [IMana3oH namMepeHu1s pasHocTu Temneparyp, °C ot 1 80 180 Mpym.1
6. HanpshkeHne nutaHna NoCTOSIHHOIo Toka, B 24 cm.n.1.2.4
7. CpegHaga HapaboTka Ha 0TKas, 4 75 000
8. CpefHui cpok cnyxobl, net 12

NMPNMEYAHUA.

1. 3HayeHne napameTpa onpeaenseTcs TEXHNYECKMMU XapakTepUCcTUKaMm
nepBuYHbIX Npeobpa3oBaTtenei, BXoASLWMNX B COCTaB TEMNOCYEeTYMKA.

2. Bo3aMoXHO n3mepeHue n apxmBnpoBaHue TemnepaTypbl OT MUHYC 50 °C
(Hanpumep, TemnepaTypbl HAPY)XXHOrO BO3Ayxa) NPy YKOMMMEKTOBaHUU
TensocyeTyYMKka COOTBETCTBYHOLMM TepmonpeobpasoBaTeniemMm conpo-

TUBJTEHUA.

1.2.2. TennocyeTynk obecneumBaeT coxpaHeHue pesynbtaTtoB padotbl TCy
3a npeablaywmn nepmog paboTtbl B apxuBax:

- yacosoM — 1080 3anucemn (rnybuHa apxmea — 0o 45 cyToK);

- CyTo4YHOM — 60 3anucen (rnybuHa apxmBa — 40 2 MecsiLeB);

- MecsYHOM — 48 3anucen (rnybuHa apxmea — Ao 4 ner).

BpeMFI COXPaHHOCTUN apXmBHbIX, a TakkKe YCTaHOBOYHbIX OaHHbIX
npn OTKINKOYEHUN NUTAHUA (I/I NONTHOM pa3psane aKKymyn;lTopa) HEe Me-

Hee 5 nerT.

1.2.3. YCTOMYMBOCTb K BHELUHMM BO34ENCTBYHOLUMM (bakTopam TennoBblYUC-

nutens (TB) B paboyem pexunme:

- TeMnepaTypa oKpy»atoLero Bosayxa oT 5 go 50 °C;

- OTHOCUTENbHAas BraxHocTb He 6onee 80 % npu Temnepatype o 35 °C,

0e3 KoHaeHcauuu Bnarm;

- aTMocepHoe aasneHue — 66,0 ... 106,7 kla;
- Bubpaums B gananasoHe 10 ... 55 'y ¢ amnnutygon go 0,35 mm.
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1.2.4.

CreneHb 3awmtbl TB cootBeTcTBYET KOAy IP54 no TOCT 14254.

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

OnekTponuTaHne TEnnOBbIMUCINTENSA AOIMKHO OCYLLECTBATbCA CTa-
OUNU3NPOBAHHLIM HAMPSPKEHNEM MOCTOSIHHOrO TOKa 3HaYeHWem w3
AnanasoHa (8-29) B ¢ ypoBHeM nynbcaumi He 6onee + 1,0 %.

MutaHmne ot cetn 220 B 50 Ny moxeT obecnevynBaTbCA C NMOMOLLbIO
nctodHnka BTopudHoro nutanusa (MBI1), noctaensemoro no 3akasy
(MpwunoxeHue E).

MowHocTe noTpebnennsa TB He 6Gonee 0,5 BA, npu nogsapsige
BCTPOEHHOIO aKkKymynsitopa nocfne BOCCTaHOBMEHWUSI BHELUHEro nuta-
HUa — He 6onee 3.0 BA. AnuTenbHOCTb NOMHOMO 3apsga akkymynatopa
cocTtaBnsaeT He bonee 4-x 4yacos.

1.3. MeTpornornyeckue xapakrepucTuUKu

1.3.1.

1.3.2.

1.3.8.

1.3.4.

Mpenensl gonyckaemon abCcontoTHOM MNOrpeLlHOCTN TennocyeTynka npu
N3MEepPEeHnn, NHOMKauuKn, pernctTpaumm, XxpaHeHnn n nepegade pesysb-
TaToOB U3MEPEHUN TemnepaTtypbl TENOHOCUTENS A; He MpeBbialoT
3Ha4YeHnn, onpegensemMbix no opmyne:

A¢ = +(0,60 + 0,004 - 1),

rge t— temnepartypa TennoHocutens, °C.

Mpeaenbl gonyckaemon OTHOCUTESNbHOW MOrpeLlHOCTU TennocYeTyYnKa
npyv U3MEPEHUN, NHOMKaUUKN, pernctTpaumm, XpaHeHnn n nepegade pe-
3ynbTaToB M3MepeHun obbema (Maccol), cpegHero o6bLemMHoro (Macco-
BOro) pacxoga TennoHocutensi He 6onee + 2,0 %.

Mpenensl gonyckaeMon OTHOCUTENbHOM MOrpeLUHOCTU TensiocyHeTyYnka
npyv U3MEepPEeHnn, NHOMKaUuKn, pernctTpaumm, XxpaHeHnn n nepegade pe-
3ynbTaToOB U3MEPEHUIN TEMSOBOW SHEPTNN B COOTBETCTBUM C Krnaccom 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 bonee + 4,0 %.

Mpenensbl gonyckaeMon OTHOCUTENbHOW MOrpeLUHOCTU TensiocyeTyYnka
npu U3MepeHun, NHOMKaumn, permcTpauum, XxpaHeHmn n nepepadvye 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
HaunmeHoBaHue un YCJ10BHbIE 0603Ha4eHus Kon-Bo anMe‘-IaHI/Ie
1. Tennosbuncnutens «B3JIET TCPB» ncnonHenna TCPB-034 1
2. NpeobpasoBaTenb pacxoga 1... 3 | MNpumeyarne 1
3. MNpeobpasosaTens Temnepartypbl ... 3 | MNpnmeydaHune 2
4. KoMNnekT MOHTaXXHbIN 1 MpumevaHne 3
5. MNacnopTt 1
6. KomnnekT akcnnyaTauMoOHHOW JOKYMEHTaUum B coctaBe 1
- PyKOBOZACTBO MO aKCnnyataumm
- UHCTPYKUMS NO MOHTaXy
NMPUMEYAHUA.
1. Tun n konn4ecTBo npeobpasoBaTenien pacxoga — B COOTBETCTBUM C 3a-
KazoM. TwunoBasi nocTaBka — 3NeKTPOMarHUTHble pacxo4oMepbl

«B3J1IET OP» ucnonHenus SPCB-420J1 Tpebyemoro Tunopaamepa.
2. Tun npeobpasoBartenen TeMmnepaTypbl — B COOTBETCTBUN C 3aKa3oM.
3. CocTaB — B COOTBETCTBUM C 3aKa3oM. B KomnnekT MoryT BXoAuTb:

- kabenu cBa3nm TB ¢ npeobpasosatenem pacxoga (MP) un/vnn npeobpa-
3oBatenem temnepatypbl (MT); anuHa kabenen no 3akady M3 TMNOPS-
paa: 6, 12, 20, 30, 40, 70, 100, 150, 200 wm;

- NpUcoeanHNTENbHAA N yCTaHOBOYHAsA apMaTtypa Af9 MOHTa)Xa COoCTaB-
HbiX YacTten TCY Ha oObekTe.

JKcnnyaTauMoHHas AOKYMeHTauusa u KapTbl 3akasa Ha TCY n gpy-
ryro Npoaykumio, Bbinyckaemyto cupmon «B3JIET», pasmelieHbl Ha
canTte no agpecy www.vzljot.ru.

Tam Xe pasmMelleH nakeT nporpamMmm «YHuBepcasibHbIM NPOCMOTP-
LWMK», BKIHOYaKOLWMA B CBOM COCTaB MHCTPYMEHTASIbHYIO NporpaMmmy
«Monutop B3JIET TCPB-03X 63.01.03.XX» ansa paboTbl ¢ npnbopom
no nocnegosaTesibHOMY UHTEpdency RS-232.


http://www.vzljot.ru/

1.5. YcTponcTteo u paborta

1.5.1. MpuHUMN paboTbl

Tennocyetumk «B3JIET TCP-M» ncnonHenms TCP-034, nocTpoeH-
HbIh Ha 6a3e TennoBbldncnuTensa «B3JIET TCPB» wucnonHenna TCPB-
034, npeacrtaBnsieT cobon eanHbIN KOMMMEKC, KOTOPbIM MOXET BbINOSI-
HATb U3MEPEHME N perucTpauuio napameTpoB TENIIOHOCUTENS U KOMNK-
YyecTBa TENOTbI B TENNOCUCTEMAX PA3NNYHON KOHUIypaLmn.

MpuHUMN OencTBUS TennocYeTYnKa OCHOBaAH Ha U3MepeHun nep-
BUYHbIX NapamMeTpoB TenroHocuTens (pacxoga v Temnepartypbl) € no-
MOLLbIO MEPBUYHBLIX NpeobpasoBaTtenen, YCTaHOBMEHHbIX B Tpybonpo-
BoAax, n obpaboTke pe3ynbTaToB U3MEPEHUIN C Y4€TOM 3adaHHbIX 3Ha-
YeHU OaBneHus B TpybonpoBogax W Apyrux napameTpoB B COOTBET-
CTBUU C BblOpaHHbIM anroputmoM. CTpyKTypHasa cxema TennocyeTymka
ncrnonHenna TCP-034 npueeaeHa Ha puc.1.

TennoBbluucnutens TCPB-034 | 0K |
i_ Apantep I
UHaukaTtop |<—> L MPuHTepa |
| “Apxuehuii |
RS-232 | cuntbiBaTENDB l
D
Mnarta I_ l\_IIoEeTn _I
nm > TennoBblYNCnuTEnNs ===
Apantep |
nr2 > =24B (coTOBO cBsI3M|
[ ————— -
nT3 >
A A A
UcTouHuk ~220B 50 'y
BTOPUYHOIO |——m
| np1 || P2 || nps | AuTaHws
[T, P — npeobpa3zosamernb memrnepamypbl, pacxooa;
1K — nepcoHarsnbHbIlU KOMIbromep.
Puc. 1. CTpykTypHas cxema TensiocyeTyumka.

Kanansbl M3MepeHNA pacxoda un temnepartypbl Tensioc4eT4ymnka co-
CTOAT U3 nepBNYHOIo N3IMepUTESIbHOIo npeo6paaoBaTen;|, JINHNN CBA3N
N KaHana namMmepeHna CoOoTBETCTBYHOLLErNro napamMeTpa B TENJIoCHETHUKE.

B kayectBe NP B coctaBe TennocyeTymMka MOryT UCMONb30BaThCS
3MeKTpOMarHuUTHble, YrbTpa3BYKOBbIE, BUXPEBbLIE MM OCHOBaHHbIE Ha
NHbIX PU3MYECKUX NMPUHLUMNAX npeobpasoBaTenu pacxoda WM pacxo-
AOMepbl, UMetoLNE MMMNYIbCHBIN BbIXOA.

B kaudectBe [T moryT ucnonb3oBatbCsi TepmonpeobpasoBaTenu
COMPOTUBNEHUSA MNAaTUHOBbIE C Pa3NUYHBIMU 3HAYEHUSIMWU HOMUHamMb-
HOW cTatnyeckon xapaktepuctukn (HCX), nogkroyaemble K Tenno-
CYETUYMKY no 4-npoBogHON cxeme. [Ans KaHanoB naMepeHus Temnepa-
TYpbl, BXOOALWMNX B OO4HY TENSIOCUCTEMY, OOIMKEH NUCMNOMb30BaTbLCA KOM-
nnekT npeobpasoBaTtenen TemnepaTypbl, UMEKLLNA HOPMUPYEMYIO NO-
rPELHOCTb N3MEPEHNA pa3HOCTK TemnepaTyp.
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BHelwHWe cBA3WM TennocyeTynka OCyLecTBIAITCA Mo MHTepdency

RS-232, nogkntoyeHne K KOTOPOMY BbIMOSIHAETCA 4epe3 pasbeM Ha
kopnyce TB.

[BYCTpOYHbIN Xuakokpuctannmyeckun nHgukatop (PKKW) obecne-
YmBaeT BbIBO, andaBUTHO-LMPPOBON NHPOpMaLN. Pa3psgHOCTb UH-

Ankaumm napameTpoB Ha Aucnnee TennocveTymka npuseaeHa B [Mpu-
noxexHuun b.

1.5.2. OpraHnsauumsa NamMepeHnin n pac4yeToB

1.5.2.1. Cncrema M3aMepeHun n pac4yeToB TEMNTOCHETUYMKA SABMASETCA MHOIMOYpOB-
HEeBOMW M HacTpamBaeTCHA B COOTBETCTBMM CO CXEMOW y3na y4yeTta, T.e. B
COOTBETCTBUM C pacnpeerneHnem npeobpasoBartenen pacxoga u Tem-
nepaTtypbl Mo TpybonpoBoAaM KOHTPOMUPYEMOM TEMIOCUCTEMBI.
CTpyKTypa OCHOBHbIX M3MEPEHUI N pacveTOB NpuBeaeHa Ha puc.2.

Tpy60onposods! KoHMPouUpyemol menaocucmemb|
[np1||nP2||nP3| [nT1|[nT2|[NT3 |
Y Y Y A Y Y

MamepeHue nepeuyHbIX napamempog menioHocumens 8 mpy6onpogodax
MSMeQﬂeMble napameTpbl

Ql QZ Q3 t1 n3m t2 n3m t3 n3m

| 2R SR SR T

Bb4ucneHue 8mopuyHbIX hapamempog menioHocUmerns 8 mpyﬁonpoeodax

Bblyncnsemble napameTpbl YcTtaHaBnvBaemble napameTpbl
V1’2’3 . (Ql,zyg) I?gnﬂ pacqe;oa
123 ' ' xe
M,y ,3=T(Gy,5) t
1 2 3 BOrOB.
Gi,3=T(Q13 P123) t xa anma
Proa =T (t123 Piss) t xe nero
N3 =T (03 Pios) 6) ans HC
Pye = F (L Pyo) Lios
hXB =f (tXB’ PXB) Gl,2,3

-

BbIyucrieHue napamempos mennocucmemb!
Bbluvcnsemble napameTpel
W1, W2, W3, W4, W5, W6
El, E2, E3, E4, E5, E6

Puc. 2. CTtpykTypa cucteMbl U3MEpPEeHUN U pacyeToB.

1.5.2.2. NlamepeHune nepBuYHbIX NapamMeTpoB TensioHocuTens (pacxoga obbem-
Horo Q m TemnepaTypbl t) BbINOMHAETCA C NOMOLbLIO NpeobpasoBaTe-
nen MP1 (2, 3) n MT1 (2, 3), yCTAHOBIEHHbIX B KOHTPONMPYEMbIX TPY-
6onpoBogax. [Ans namepeHus NepBMYHbLIX NAapaMeTpoB TEMSIOHOCUTENS
Heobxo4MMO YCTaHOBUTL NapaMeTpbl PYHKLNOHNPOBAHUSA KaHanoB 13-
MepeHnss 06beMHOro pacxoaa u TeMmnepaTypbl TENNOCHETUMKA.
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Lincpbposble nugekcol 1, 2 n 3 npeobpasoBatenen pacxoga n Tem-
nepaTypbl, U3MepPSIEMbIX U BblYUCIIIEMbIX NapaMeTpoB TEMSIOHOCUTENS
0603Ha4alT UX COOTBETCTBME KOHTpOnmMpyemomy Tpybonposoay (BeT-
BW TENMOCUCTEMbI). OTO COOTBETCTBME AOSMKHO cobniogatbca 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-
YeHuns pacxoa un TemnepaTypbl — 3Ha4YeHus, onpegensemMbie ¢ y4eToM
BO3HUKLUMX HELUTaTHbIX CUTyaLM B KOHTPONMPYEMOKn Tensiocnucteme, a
Takke otkasoB NP u T, ana 4ero B TennoBblYMCNIUTENE 3a0aloTCs
ycnosus (kputepumn) HC n peakuyum TCY Ha nx BO3HUKHOBeHWeE. [pun oT-
cytcTBun oTkasoB 1 HC npeobpasoBaHHOe 3Ha4eHUE 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 TENSIOHOCUTENS B Tpy-
6onposoae 1 t1npeo6 nporpaMMHO MOXET OblTb Ha3HA4YeHO ANs Bbl-
YMCNEHMSA BTOPUYHBIX NapameTpoB TensioHocuTens B Tpybonposogax 2
n 3, a npeobpasoBaHHOE 3HAYeHWE TemnepaTtypbl TENSOHOCUTENs B
Tpybonposoge 2 t2npeob — B Tpybonposoae 3.

1.5.2.4. Tpn HeobxoaAMMOCTN BBOOATCS AOrOBOPHbIE 3HAYeHUs aaBneHns 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 OTCYTCTBUM NPSAMOrO M3MEPEHNSA Temneparty-
pbl XONOAHOW BOAbl HA UCTOYHUKE 3HAYEeHME TENSOBOM 3HEpPrmMm B OT-
KpbITOW Tennocucteme, onpenernieHHoe TenmnocYeTYNKOM C MCMNOSb30-
BaHMEM SHTanNbMNUN XONOAHOW MOAMUTOYHOW BOAbl, MOXET ObITb CKOp-
PEKTUPOBAHO B COOTBETCTBUN C YTBEPXKAEHHOW YCTAHOBNEHHbLIM Obpa-
30M MeToAuKon, B TOM Yyucne, B cootBetcTBumn ¢ FOCT P 8.592-2002.

HesagencTBoBaHHblE ANSA onpeaeneHns napameTpoB TEMOCUCTEMDI
KaHanbl U3MepeHusi pacxofa AOMKHbl ObITb OTKMOYEHbI MPOrpaMMHO
(ycTaHaBnuBaeTca 3HavyeHWe HeT Ana napameTtpa WMcnonb3yetcs
MPx). B npotuBHom cnydae TCu onpegensieT oTtkas P 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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1.5.2.6.

1.5.2.7.

Bo3amoxHO u3mepeHve Temnepartypbl HapyxHoro Bo3gyxa. [lpwu
3TOM peKOMeHAyeTCs NPOBepPUTb 3HaYeHns HxHen (HwxkH. anan. t) n
BepxHeun (Bepx. gmnan. t) rpaHuLbl Anana3oHa n3amepeHui, 3agaHHble B
TB ana ganHoro kaHana.

BbluncneHne napameTpoB TEMIOCUCTEMbI MPOU3BOANTCS MO PaCHETHLIM
dopmynam, yctaHaBnuMBaemMbiM B TEMOBblMUCUTENE B COOTBETCTBUU
CO cxemMoWn ys3na ydyeta. [laBneHune PxB v TemnepaTypa txB B 3TUX
dopmynax obosHavatoTcs nHgekcom 0: Py n to cooTBETCTBEHHO. THno-
Bbl€ CXEMbl U3MEPUTENBbHbBIX CUCTEM M COOTBETCTBYIOLLME UM anropuT-
Mbl pacdeTa npusefeHbl B [punoxeHun [1 HacTosLLero pykoBoACTBa
no aKcnnyartauuu.

B TennoBbluMcniMTeNne npegycMOTpeHO ABa Buaa ¢opMyn pacuyeTa
TEennoTbl: 3aAaHHbIe 1 NeTHUue.

«3afaHHble» opMyIbl Nofb3oBaTeNb MOXeET ycTaHaBnueaTth (BU-
AOU3MEHATL) C KnaBuaTypbl MO0 MO MHTEpdENnCcy B COOTBETCTBUM C
KOHpUrypaumen TensIoCUCTEMbI.

Mo «3agaHHbIM» bopMyriamM NPON3BOANTCH pacyerT:

KOonu4yecTBa TennoTbl B OTAENbHbIX BETBAX Tennocuctemol W1, W2, W3
(He coxpaHsieTcsa B apxmBax);

konunyectBa notpebnaemoro Tenna W4, W5, W6 (coxpaHseTcs B apxu-
Bax).

«3apgaHHble» opmynbl pacdeta W1, W2, W3 gns oTaenbHbIX
BETBEN TeNnocucTeMbl MoryT BbITb BbIOpaHbl U3 crieaytowiero Habopa:

-W1 (2, 3)=0;

-W1 (2, 3) =m;j- hy;
-W1(2,3)=mi-hx=m;j- hy;
-W1 (2, 3) =m;- (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 Tennocuctemsl
B Llenom MoryT 6bITb BblOpaHbl 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 npyHUMaTb 3HaYEeHUS:
-i,J=1, 2, 3 - npwu Bbluncnexnmmn W4,
-i,j=1, 2, 3, 4 — npu BbluncneHmmn W5;
-i,j=1, 2,3,4,5 - npu BbluncrneHmn W6.

«JleTHMe» opmynbl NpegHa3HayeHbl AN pacdeTa TennoThbl, 3aTpa-
YyeHHon Ha BC B MeXoTonuTesibHbIN CE30H B Tensiocucteme ¢ AByMS
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Tpybonposogamu. dopmynbl 3amkcnpoBaHbl B TB, n3aMeHsaTbCa nonb-
3oBaTenemM He MOryT M Ha MHAMKaTope He oTobpaxarTcsa. B apxuBax
coxpaHsTcsa 3HavyeHna W4, W5 n We.

(DVIKCVIpOBaHHbIe «neTHue» cbopmynbl pacyeTa nmMerT 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 MEXOTONUTESNbHbIN CE30H, KOoraa OTCYTCTBYET OTOMMEHME U
BegeTcs yyeT TennonotpebneHns Tonbko Ha MBC, 4omkHbI MCNonb3o-
BaTbCHA pasHble Habopbl opmyr.

N3meHeHne Habopa dopmMyn npu nepexone OT OTOMUTENBHOMO K
MEeXOTONNTENIbHOMY Ce30HYy (nepexofe «3uma / neTo») BbINOSHAETCH
nmbo nyTemM M3MEHEHUs «3afaHHbIX» opmyn, nMbBo nyTeM 3ameHbl
«3afaHHbIx» dopMyn Ha «neTHuey». CMeHa «3afaHHbIX» opMys Ha
«NleTHMe» BO3MOXHa no nHtepdency RS-232 B pexvnmve PABOTA.

NMPUMEYAHUE. 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 Tpy6onpoBogaMmy BO3MOXHO UCMOSb-
30BaHME yHMBepcarnbHOro Habopa «3afaHHbIX» dopMyrn, obecneyn-
BaloLLero aBToMaTn4yeckoe U3MeHeHne anroputMa pacyeTa Tenna npu
nepexogax «3uma / neto» un «neto / aumay» npu Hanu4mm B obpaTtHOM
TpybonpoBoae TeNNOCUCTEMbI pacxogoMepa PEBEPCUBHOMO UCMOSHE-
HUA C OBYMSI MMMYMbCHO-4aCTOTHbIMUM Bbixogamu. MameHeHne anro-
puTMa pacdeta npoucxoauT Npu M3MEHEeHUN HarnpasreHUsa MoTOoKa B
obpatHom Tpybonposoge. lNpumep HacTponkn TB ana asTomatude-
CKOM CMEeHbl anroputMa pacyeta Tensa npmeegeH B 4yactu |l pykosoa-
CTBa no akcnnyataumm Ha Tennosbluucnutens «B3JIET TCPB» wuc-
nonHexms TCPB-034.

1.5.2.10. [Ana 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 / neto». Npu aTom pacxopg soabl B cucteme NBC G3 B otonu-
TenbHbIA CE30H (NPU NCNONb30BaHUN «3adaHHbIX» POPMYN) paccyUnTbl-
BaeTCHd Kak pasHOCTb pacxogoB Boabl B npssmom G1 u obpatHom G2
TpybonpoBoge: G3 = G1 — G2 B mexoTonuTenbHbIA CE30H (Mpu uUc-
NoNb3oBaHUN «neTHUX» opmMyn) pacxon cuuTaeTcsa no dopmyne:
G3=G1+G2.

Mpun ncnonb3oBanun anroputma no NP3 pacxon B cucteme MBC
G3 onpegenseTcs No nokasaHuam npeobpasoBaTensi pacxoa, ycra-
HOBMEHHOIrO B COOTBETCTBYHLWEM Tpybonposoge. [aHHbIN anropuTtm
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crnegyeT UCnonb3oBaTb M NPU OpraHM3aumMm aBTOMATUYECKOW CMEHbI
anropuTMa pacdeTa Tenna npu nepexogax «3vma / neto» n «neto /
3nmMa».

1.5.2.11. B TCy4 npegycMOTpeHO BKINOYEHUe / OTKIioYeHe (PyHKLMM aBTOMaTn-
4YecKoro nepexoda Ha «3MMHee» U «neTHee» Bpems. [pu BKIOYEHUN
dYHKLMM aBTOMAaTUYECKOro nepexona Ha «3uMHee» U «JeTHee» Bpems
NponCXo4uT aBTOMaTUYECKNA NepeBo NPUBOPHbLIX YaCcoB:

- Ha o4uMH Yac Hasapg — B 2:59:59 B nocneaHee BocKpeceHne oKTabps;
- Ha oauH Yac Bnepe — B 1:59:59 B nocneaHee BocKpeceHne mapTta.

1.5.2.12. Kpome n3mMepeHun n pacyeToB napameTpoB, B TensioBblYMCIINTESNE
BeAeTcsa yyeT BpeMeHn HapaboTkm m npoctoa TCu, BpemeHn oTkasa
npeobpasoBaTenen pacxona, BpeMeHn Hanmyums HC.

1.5.3. Pexxumbl ynpaBrneHus

1.5.3.1. Tennocuyetunk «B3JIET TCP-M»  ucnonHenna TCP-034 umeeTt Tpu
pexunma ynpaBneHus:

- PABOTA — akcnnyaTaumoHHbIA PeXUM (pexum nonb3osaTens);
- CEPBUC — pexxum noAroToBKM K 3KCNyaTaumu;
- HACTPOWKA — pexvm 10CTUPOBKY 1 MOBEPKM.

PeXxumbl 0TNMYalnTca YpoBHEM A0CTYNa K MHopmauumm (CocTaBom
MHAULMPYEMOW Ha AMcnnee MHopMaumMm U BO3MOXHOCTAMU MO U3Me-
HEHWIO YCTaHOBOYHbIX NapaMeTpOB TEMNNOCYETUMNKA).

Hanbonbwim npuoputetom obnagaet pexum HACTPOWMKA. B
3TOM pexnme MHOULMPYIOTCA BCe NnapameTpbl U BO3MOXHa Moauduka-
UM BCEX YCTAHOBOYHbIX NapaMeTpoB. HavMMeHbLwmM npuoputeTom 06-
napaet pexum PABOTA.

Bo Bcex pexnMmax BO3MOXEH MPOCMOTP U CYUTbIBaHUE 3Ha4YeHui
apXmBMpyeMbIX NMnapameTpoB.

YnpaeneHne paboton TCY B pasnnyHbIX peXMMax MOXET OcCy-
LwecTBNATbCs NGO C KnaBmaTypbl C MOMOLLBbI CUCTEMbI MEHIO U OKOH
MHOMKaALMN pa3HOro YpoBHs, oToBpaxkaeMbiX Ha AUcnnee uHgukaTopa,
nmbo C NOMOLLBID NEPCOHANbLHOrO KOMMbOTEPA MO NocnefoBaTenbHO-
My nHTepdency RS-232. CoctaB 1 CTPYKTYypa OCHOBHbIX MEHIO npuBe-
AeHa B Yactu |l pykoBoACcTBa MO 3KcnryaTaumMyM Ha TennoBblYUCNTENb
«B3JIET TCPB» ucnonHexnns TCPB-034.

1.5.3.2. Pexxum PABOTA — 310 pexum akcnnyataumm TCY Ha obbekTe.

B pexvume PABOTA nonb3oBaTtesnb MMeeT BO3MOXHOCTb NpocMmaTt-
puBaThb:

a) uamepsiemMble 3HaAYeHUs1 NapameTpoB: pacxoda 06bEMHOIO U MaccoBoO-
ro, TeMneparypbl, o6bema, Maccbl, KONMYecTBa TeNnoTbl U TEMNIOBOW
MOLLHOCTW;

6) 3agaHHble 3HaYeHWs1 TemnepaTypbl U OaBMEeHUs AN UCTOYHMKA Xonoa-
HOW BOAbl, MapamMeTpbl KaHaNoB M3MeEPEeHUs pacxoda v TemnepaTypbl,
anropuTMbl pacyeTa «3afaHHble», KpUTEPUM U BUOblI peakuuii Ha He-
LUTaTHble CUTyauuu;

B) napameTpbl pyHKUMOHMpPoBaHUS TCu:
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- TeKyLLee BpeMs 1 aaTy;
- NapameTpbl CBA3M MO HTepdency RS-232;
- 3Ha4YeHns BpeMeHn HapaboTKKM, MPOCTOS N HeLWTaTHbIX CUTyauuin, oTKa-

3alP;

- 3HAKOMO3NLUMOHHbBIN KO COCTOSHUS N3MEPEHUN;
- JaTbl nepexoda Ha «3VMHee» U «NneTHee» BpeMs Ons TEKyLLero unm

3aflaHHOro roga.
B pexume PABOTA nonb3oBaTerb Takke MMeET BO3MOXHOCTb:

a) U3MEHSATb:

napameTpbl cBA3N No nHtepdency RS-232 (ckopocTb obmeHa, agpec
npmbopa B ceTw, 3a4epXxKy, BUA ynpaBneHns obmMeHoM, Tun coeguHe-
HWA NO MHTepdENCy, YNCIO 3BOHKOB A0 OTBeTa npubopa no mogemy);

- eAnHnUbl naMepeHuna ans OTO6pa>KeHMFI 3Ha4YeHUN TEMNSIOBON MOLLHO-

CTN N KOJNTn4ecTBa TernsoThl,

- NOEHTUMKALMOHHBIN HOMep 06bekTa, KoHTponupyemoro TCy;

- Bua meHo UM npu oTobpaxkeHun Ha MHOUKaTope;

6)

B)

3agaBaTtb NporpaMmMHo no RS-232 Tvn pacyeTHbIX POopMyn: «reTHUe»
NN «3afaHHbIey;

paspeluaTb / 3anpellaTb aBTOMaTUYECKUA Mepexod Ha «3UMHee» U
«neTHee» Bpems (paspelleHue / 3anpeLleHe aBToMaTU4ecKkoro nepe-
X04a BO3MOXHO TONbKO B TEYEHUE «3VMHETO» BPEMEHW);

F) KOPPEKTNPOBATb (He Yyauie oaHOro pasa B CyTKI/l) TeKkyliee BpemMa Ha

1.5.3.3.

a)

+ 60 ¢ (gocTynHo Tonbko B pexume PABOTA).

Pexum CEPBUC — 3710 pexxnm noaroToBKKU K aKcnnyataunmn (HacTponka
TennocyeTyMKka B COOTBETCTBMM C BbIOPAHHOW CXEMOW U3MEPUTENbHON
CUCTEMDI).

B pexume CEPBWC [oOnONHUTENBHO K BO3MOXHOCTAM B PEXMME
PABOTA nonb3oBaTtenb MOXeT:

npocMaTpuBaTh 3HAYEHUS SHTaNbMUK, NNOTHOCTU, USMEPEHHOW Temre-
paTypbl U YacTOTbl CregoBaHUs UMMNYNbCOB Ha BXOAE TEMNOBbIYUCIIU-
Tens;

6) yctaHaBnuBaTb:
- TeKyLLMe 3Ha4YeHUss BpEMEHN 1 AaTbl NPUOOPHbLIX YaCOB;
- pa3peLueHne / 3anpeLLeHne aBToMaTMYeckoro nepexoa Ha «JieTHee» U

«3NMHEE» BpeMA HE3ABUCUMO OT BPpEMEHU roaa;

- NapameTpbl U pexumbl paboTbl KaHanoB W3MepeHusi TemnepaTypbl

(ycTaHaBnmMBaTb «JIETHEEY» UMM «3MMHEE» 3HadYeHne TemnepaTypbl XO-
noaHon BoAbl M 3adaBaTb BPEMEHHOW WHTEpBarn ee WCMofb30BaHus,
BKMOYaTb MPOrpaMMHO KaHasnbl U3MEpPEeHUst TemnepaTypbl, 3agaBaTb
3Ha4yeHne HOMMHAaNbHOW CTaTUYEeCKOW XapaKTepUCTUKM npeobpasoBa-
HUSA NpuMeHsieMblX NpeobpasoBaTtenen TemnepaTypbl, ycTaHaBnmMBaTb
BEPXHEE W HWKHEEe 3Ha4yeHus OuanasoHa U3MepeHus TemnepaTtypbl,
AOroBOPHbIE 3HAYEHMs TEMMNepaTypbl NO KaHanam, 3agaBaTb BUA peak-
umm Ha otkas [T);
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- 3Ha4YeHne gaBrieHNA XONo4HOW BOAbl U JOoroBopHble 3Ha4YeHuUA OaBrie-
HUA MO pacy4eTHbIM KaHanam;

- napameTpbl U pexuMMbl paboTbl KaHaNoB M3MepeHus pacxoda (BKIo-
YyaTb NPOrpaMMHO KaHanbl U3MepeHus pacxoaa, 3agaBaTb NPOrpamMmmMHoO
PEeXMM BXOOHOrO Kackafa: akTUBHbIA / MaCCUBHbLIN, Ha3Ha4yaTb aKTMB-
Hbli YPOBEHb CUrHama: BbICOKMA / HWU3KWIA; 3adaBaTb OSIMTENbHOCTb
NPOBEPKKN, YyCTaHaBnMBaTb 3HaYeHUs ko3addULMEHTOB NpeobpasoBa-
HUS, 3aJaBaTb apxXMBUPOBaHWE Macchl NGO obbema, A0roBOpPHbIE
3HaYeHNs1 pacxodoB, 3adaBaTb BUA peakuumn Ha oTtkas P; BknoyaTth /
He BKIoYaTb B pacyeTbl U3BMEPEHHbIE 3HAYEeHNSI PaCXOA0B);

- TMN pacyeTHbIX oopmyn («neTHue» / «3adaHHbley), opMyn pacyeTta
pacxoga soabl Ha NBC ¢ knasumatypsl;

- YCNOBMS U peakunn Ha HewTaTHbIe CUTyauuu;
B) BBOAMTbL Npu HeobxoammocTn 3aBoackme Homepa MNP w IMT;

r) OCTaHaBnMBaTb (3anyckaTb) HakonneHne obbeMoB, Macc, Konm4yecTBa
TEennoThl;

A) 0BHYNSATb 3HAYEHUS MapaMeTPOB HAKOMMEHWS;

e) ycTaHasnuBaTb nepuos o6paboTku pesynbTaToB U3MEpeHUn Ans pe-
xnmoB PABOTA , CEPBUC, HACTPOWKA;

X) ouMLaTb apXmBbl.

1.5.3.4. B pexmume HACTPOWKA nmeeTcss BO3MOXHOCTb MpocMaTpuBaTh BCe
BblLUENEPEYNCEHHbIE BENUYMHBLI U NapameTpsbl.

B pexume HACTPOWKA pononHutensHo K pexumam PABOTA u
CEPBWC moxeT npom3BoanTbCA NoBepka TENSTOBLIYUCIIUTENS C OCTU-
POBKOW KaHanoB M3MepeHusi TemnepaTtypbl nytem BBedeHus B TB co-
OTBETCTBYIOLLMX NOMNPABOK, a Takke BBOL 3aBOACKOro Homepa npubopa.
Bo3amoxxHO Takke BBeAeHME NonpaBku Ansi NPUOOPHbIX YacoB.

1.5.3.5. Mogudurkaumna ycTaHOBOYHbIX MapamMeTpoB, AOCTYMHbIX B pexumax
PABOTA n CEPBUC, He BnusieT Ha METPONOrMYeckmne xapakTtepucTukm
TCuy n MOXeT Npom3BoAMTLCA Npu HeobxoammocTn Ha obbekTe. [Mapa-
METpbl HacTpounku n kannbposkun B pexnmax PABOTA n CEPBUC He-
AOCTYMHbI.

1.5.3.6. Pexxum ynpaBneHus 3agaetca koMObuHaumen Hanmyuusa / oTcyTcTBuS 3a-
MbIKaIOLLMX MepeMblY4eK Ha KOHTaKTHbIX Napax paspelueHus moandwm-
Kaumm kannbpoBOYHbIX N (PYHKUMOHAmbHbIX NapamMeTpoB.

MopanoK yCTaHOBKM PEXUMOB yNpaBrieHust ykasaH B YacTtu Il pyko-
BOACTBA NO 3Kcnnyatauumn Ha TennoBbluncnntens «B3JIET TCPB» wnc-
nonHenmna TCPB-034.

1.6. CocTaBHbIe YacTu usgenus

1.6.1. TennoBbIUUCNUTENDb

1.6.1.1. TexHn4yeckme xapakTeEPUCTUKM U OMNUCAHME TENNOBbLIYUCINTENS, a Tak-
Xe nopsaoK ynpaBreHus UM npuBegeHbl B AOKYMeHTe «TennoBblunc-
nutens «B3JIET TCPB». UcnonHenne TCPB-034. PykoBoacTtBO Mo
akcnnyatauuun. Yactb |, II» B84.00-00.00-34 P3. TennoBbl4ucnuTernb
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«B3JIET TCPB» ncnonHexnns TCPB-034 npeacrasnset cobon MuKpo-
MPOLLECCOPHbIA  U3MEPUTENBHO-BbIMUCTIUTENBHBLIN BNOK C KNOKOKPU-
CTanM4yeCcKMM MHONKATOPOM M KHOMOYHOW NMaHesnbio ynpaBneHuns.

TennoBblMUCNNTENDb BbIMOMHSET:
npeobpasoBaHne n 06paboTKy curHanos, NnosnyyYeHHblx ot MNP n MT;

BTOPUYHYO 06paboTKy M3MEPEHHbIX 3Ha4YeHWU napamMeTpoB M BblYMC-
NeHne TennoBbIX NapamMeTpPoB MO yCTaHOBMNEHHLIM hOpMyfaM pacyeTa;

apXMBUPOBaHUE U XpaHEHNE B SHEProHe3aBUCUMOW NamsTh pesynbTa-
TOB U3MEPEHWIA, BbIYMCIEHWUI U YCTAHOBOYHBIX NapameTpoB;

BbIBOA M3MEPUTENbHOW, apXMBHOMW, OMArHOCTUYECKOM U YCTaHOBOYHOW
nHgopmauum Ha gucnnen XKW u depes nocnegposaTenbHbI UHTEP-
denc RS-232;

aBTOMATUYECKUA KOHTPOMb U MHOMKAUMIO Hannyms HeMcnpaBHOCTEN B
TCY 1 HewTaTHbIX CUTYaUUN (HELTATHbLIX PEXMMOB paboTbl Tenmnocu-
cTem).

1.6.1.2. lNocnepoBaTtenbHbI UHTEPENC

a)

6)

MocnepoBaTtenbHbin MHTepdenc RS-232 obecneunBaeT BO3MOX-
HOCTb AOCTyna K U3MepuTesnbHbIM, PaCY4eTHbIM WU YCTAaHOBOYHbLIM Napa-
MeTpam, BKnoYaa apxusbl. [1py 3TOM BO3MOXHa Moaudukauums ycTa-
HOBOYHbLIX NapamMeTpoB. [ocnegoBaTenbHbI MHTEPdENC NOAOEPKUBA-
eT npotokonn MODBUS, npuHATLIM B Ka4yecTBe CTaH4APTHOro B npubo-
pax ompmbl «B3JTET».

NHTepdenc RS-232 moxeT ncnonb3oBaTbCs AN4:

pacneyvyaTku apXuBHbIX U TEKYLLUUX 3HAYEHUI U3MepPSEMbIX NapaMeTpoB
Ha nNpuHTepe 4Yepe3 nepcoHanbHbl komnbioTep ([MK) wnu agantep
npuHTepa «B3JNET Ally;

CUMTbIBAHUS apXMBOB C MOMOLLbIO apXMBHOro cuutbiBatens «B3JIET
AC» AC[B-020;

B) HenocpeacTeeHHon ceA3u ¢ K:

no kabento npu AnvHe NUHUK CBA3N A0 12 M;

no TenegoHHON NMMHUKU C NOMOLLBID MOAEMa UMW PaauoNMHUKN C MOMO-
LLIbIO PaaANOMOAEME;

no nuHuM undposor ceA3n ctaHgapta GSM 900/1800 MI'y ¢ nomoLwubto
aganTtepa cotoBon cBs3n «B3JIET AC» ACCB-030.

[anbHOCTb CBA3M N0 TeneOHHON NNHUK, paguoKaHany n COTOBOW
CBSI3M OMNpeaenseTcsa xapakTepuctukamm TenegoHHON NnuHUK, paguo-
KaHana 1 KaHarna cCoTOBOW CBS3M COOTBETCTBEHHO.

MogkntoveHne agantepa cotoBon cBa3n ACCB-030 k nHtepgency
OAMHOYHOro Npmbopa MnNu K NMHUKU CBA3KU rpynnbl NpubopoB AaeT BO3-
MOXHOCTb NepeaaBaTb MHAOPMALMIO NO KaHany COTOBOW CBS3W, B TOM
yucrne n B IHTepHerT.

Mcnonb3yst kaHan COTOBOW CBsI3W, MOXHO Ha 6a3e mMporpamMHOro
komnnekca «B3JIET CIl» opraHu3oBbiBaTb AUCNETYEPCKYD ceTb AN
OLMHOYHbIX M/UnK rpynn NpubopoB Kak OAHOTUMHLIX, TaK U Pas3HOTUM-
HbIX MO Ha3Ha4YeHuIo.
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CkopocTb obmeHa no uHtepdpericy RS-232 ot 1200 pgo 4800 bopg
yCTaHaBnmBaeTcs B npubope.

1.6.1.3. iImnynbCHble BXOAbl NpeaHa3HayYeHbl Ans nogknoveHns npeobpasosa-
Tenewn pacxofa pasnuyHbIX TUNOB C UMMNYbCHBIM BbIXOAOM. KOHCTaHTbI
npeobpa3oBaHNsA UMMNYIbCHLIX BXOA0B MOryT yCTaHaBNMBaTbLCA B Npe-
penax 0,0001...1000000 nmn/n ¢ warom 0,0001 nmn/n.

PekomeHgauumn no onpegeneHunio KOHCTaHTbl Npeobpa3oBaHns UM-
NyfbCHOIO BbIXOA4a pacxogomepa, MOAKMYaeMoro K TensioBblYUCn-
Teno, npueeneHbl B [punoxeHuun B.

1.6.1.4. NMutaHue TB BHewHee. [Npounssoantcsa nNMBO OT UCTOYHMKA MOCTOSIHHOMO
TOKa HanpshkeHnem oT 8 o 29 B, nmbo vyepes NnoctaBnsieMbIn UICTOYHUK
BTOPUYHOro nutaHus ot cetn ~220B 50 Ny. HononHutenbHo B TB
nMeeTcsa akkymyndatop, obecneudmBarowmin nogaepxaHue pabdoTtocno-
cobHocTn npubopa npu nepepbiBax BHewHero nutadus (0o 330 Yacos
Npwv NAaCCUBHOM peXnmMe MMNynbCHbIX BXxodos TB).

1.6.1.5. Bua tennosblumcnutena npueeneH Ha puc.A.1 MNpunoxeHus A.

MnacTmaccoBbIi KOPNYC COCTOUT M3 OBYX 4YacTei: NuUeBOW, rae
pasMeLleH 3MNeKTPOHHbIN MOAYNb TEMMOBLIMUCIIUTENSA CO BCTPOEHHbIM
aKKyMynsiTOPOM, U 3adHel, npeaHasHadYeHHoW ANs pasMelleHust noa-
BOOSALLMX CUTHANbHbIX Kabener ¢ OTBETHbIMU YaCTAMMN KOHTAKTHbIX KO-
NOJOK.

KOHCTpYKTMBHO MNoAkntoveHne akkymynaTopa K nnate TB Bbinon-
HaeTca nMbo 4epe3 BHELWHUN pas3beM (BHELWHee MNOAKNIYEHNE,
puc.A.2), nnbo no uensaM KoOMMyTauun 3MEeKTPOHHOro mMoayns (BHyT-
peHHee nogknioveHue, puc.A.3).

[nsa kpenneHus Ha obbekTe Ha 3agHeEN CTeHKe kopnyca TB pacno-
NOXeHbl KPOHLITENHBbI NS ycTaHOBKM Ha DIN-penky.
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1.6.2. NpeobGpa3oBaTtenu pacxoaa

B kauectBe [P B coctaBe TC4 MoOryT ncnonb3oBaTbCa criegytowimne
nagenuna pupmol «B3JTET»:

- ANeKTpoOMarHuTHble pacxogomepbl-cHeTdnkn «B3J1ET OPy»;
- yNbTpa3ByKoBble pacxogomepbl-cyeTunkn YPCB «B3JIET MPy;

OnuncaHne npuHUMNa OENCTBUA U TEXHUYECKUE XapaKTEPUCTUKK
pacxogoMepoB NpuBeaeHbl B otTaensHon 3.

OnnHa nuHui cBsasn TB ¢ ykasaHHbIMKM pacxofoMepamMn MOoXeT
6bITb 40 300 M 1 Bornee ¢ y4eTOM BbINOMHEHUS YCMOBUIA COrfacoBaHus
Mo 3NEeKTPUYEeCKUM napameTpam.

Kpome ToOro, B kadectse 1P gonyckaeTca Mcrnonb3oBaTb Crenyro-
lWne pacxoooMepbl C Yy4eTOM METPOSIOrMYEeCKUX XapakTepUCTUK U na-
pamMeTpoB mmnynbcHoro Bbixoga: BOIMC-CP, BIMC-TU, MNb-2, BCT,
BMI, OCBW, PY-2, CBGM, BPTK, PM-5, TIP3OM, TOM, SKM,
SONOFLO, VA, ETHI, Cosmos WP, UFM. MakcumanbHasa annHa cBs3n
C ykasaHHbiMn [1P onpefendeTcs TEXHUYECKUMWU XapaKTepucTUKamu

MCNonb3yeMoro pacxoaomepa.

B kadectBe 1P B ogHOM TensiocHeTyYnKe MOryT MCMNOSib30BaTbhCSA
pacxoaoMepbl pasnuyHbIX BUOOB 1 TUMOB.

1.6.3. NpeoGpa3oBaTenu TemnepaTypbl

B cocTtaBe TennocyeTtymka B kadectse T MOryT ncrnonb3oBaTbCs
TepMonpeobpasoBaTen COMPOTMBIIEHUS NNATUHOBbIE Pa3NUYHbLIX TU-
NnoB ¢ 4-NpoBOAHON CXEMOW MOAKMYEHUS, TpebyemMbiMM MeTpornormye-
CKMMU XapakTepucTmkamu, nogobpaHHble B napy, yAOBNeTBOpsioLmMe
YCroBUSIM NPUMEHeHMs 1 obnagatolime oaHON U3 ykasaHHbIX B Tabn.3
HOMMHarbHbIX CTAaTUYECKMX XapaKTepUCTUK Npeobpa3oBaHus.

Ta6bnuua 3

HomuHanbHoe 3HayeHne
conpoTuBieHna nnaTMHOBOIo

YcnoBHoe 0603HavyeHne HCX

Tepmonpeobpasosarens 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 100M o =0,00391. °C !

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

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

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

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

paH-205.
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1.7. MapkupoBKa n nnoméupoBaHue

1.7.1.

1.7.2.

1.7.3.

1.7.4.

1.7.5.

MapkupoBka Ha nuueBon naHenu TB cogoepxut obo3HavyeHue wu
HaumeHoBaHWe TB, ToBapHbIM 3HaAK NpeanpUATUA-U3roTOBUTENSA, 3HaK
yTBEPXAEHMS TUNa cpencTBa uaMepeHus. 3aBogCcKoM HOMepP YKasaH Ha
nepegHeun naHenu TB.

CocTaBHble YacTu TennocyeT4YMKa MMEKT MapPKUPOBKY HauMEHOBaHUS
(0603Ha4YeHNsa) coCTaBHOM 4YacTu, TOBaAPHbIN 3HaK MpeanpuaATUN-
N3roTOBUTENS, 3HAK YTBEPXKAEHMSA TUNa CPEACTBA U3MEPEHUS U 3aBOA-
ckon Homep. BoamoxHa pononHuTenbHas MapkuMpoBKa MOPSAKOBOrO
HOMepa — NPUHaANEeXHOCTbL NpeobpasoBaTens COOTBETCTBYOLLEMY Ka-
Hany M3MepeHus gaHHOro napameTpa.

Mpwn BbINyCcKe 13 Npon3BoaCcTBa nocsrie noBepkn Ha nnate TB (puc.A.2,
A.3) nnombupyeTca KOHTaKTHas napa paspelueHus moguvdukauun ka-
NMBPOBOYHBIX NApPaMeTPOB.

Ha o6bekTte nocne MoHTaxa M NpoBepkM PYHKLMOHMPOBAHUS Tensno-
CYETYMKA OOMKHbI ObITb ONSTIOMONPOBaHSLI:

TENNOBbLIYUCIINTENTb — KOHTaKTHad Mnapa pa3pelleHnd MO,EI,VI(*)I/IKaLI,I/II/I
C*)yHKLI,I/IOHaJ'IbeIX napamMmeTpoB,;

npeobpasoBaTtenu pacxoga U BeHTUNU 6annacHbIX NMHUIR, 06xoaaLwmx
MnP;

npeobpasoBaTtenn Temnepatypbl — kopnyc 1T BmecTte ¢ Tpybonposo-
AOM.

[ns 3aWmnTbl OT HECAHKLMOHUPOBAHHOIO AOCTyNa Nnpu TPpaHCNopTUPOB-
ke, XpaHeHUM 1 3KcnnyaTaumm MoXeT nnombuposatbest kopnyc TB.

20



2. NICNOJIb3OBAHUE NO HASHAYEHUIO

2.1. 3kcnnyatayuoHHble orpaHU4YeHus

2.1.1.

2.1.2.

2.1.3.

2.1.4.

2.1.5.

JKcnnyaTaums TenfocyeTynka [LOSKHa MPOM3BOAUTBCA B YCNOBUSAX
BO34ENCTBYHOLMX (PAKTOPOB, HE MPEBbLIWAKLWNX AOMNYCTUMbIX 3HaYe-
HWI, OrOBOPEHHbIX B N.1.2.3.

KauecTtBO TennoHocuTens (HanuMyune u KOHUEHTpauusi B3Becen, NocTo-
POHHUX >XWOKOCTEN 1 T.M.), @ TaKKe COCTOsiHNME TpybonpoBoaoB TENSO-
CUCTEMbI HE OOSMKHbI NPUBOANTL K MOSIBIIEHNIO OTNIOXEHUI, BANSOLLMX
Ha paboToOCNOCOBHOCTL U METPONOrMYECKME XapakTEPUCTUKKN Npeobpa-
3oBaTernen pacxoga n temneparypbi.

BHUMAHMUE! [1ns obecneyeHus pabotocnocobHoctn TCyY ¢ anek-
TpoMarHuTHbiMK 1P B Tennocucteme ¢ yronbHbIM UNbLTPOM HEOBXOo-
AMMO CneauTb 3a NCNPaBHOCTLIO YrofNibHOro unbTpa.

HeobxoauMOCTb 3alUMTHOro 3asemsieHus onpefensieTcs B COOTBET-
cTBuM ¢ TpeboBaHuamu rmasbl 1.7 «[1paBun yCTponcTBa anekTpoycTa-
HOBOK» B 3aBMCMMOCTM OT HaMNpsiKeHUs NMUTaHWUS U YCIOBUN pasmelLe-
HUA npubopa.

MonHuesawmTta obbekTa pasmMelleHnss npudopa, BbINOIHEHHAsA B CO-
OTBETCTBMUN C «MHCTpyKUMEN MO YCTPOWUCTBY MOJSTHUE3ALNTbI 34aHUMN,
COOPY>XEHUA W NPOMbILWIIEHHBIX KOMMYHUuKaumn»y CO153-34.21.122-
2003 (ytBepxageHHon [lpukazom MwuHaHepro Poccum Ne280 ot
30.06.2003) npenoxpaHsieT Npnbop OT BbiIxo4a M3 CTPOS NPU Hannumnm
MOJSTHMEBbIX Pa3psa0B.

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

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

- OTCYTCTBME CKOMIEHUS Bo3ayxa B TpybonpoBoae;
- NaBrneHve TENoHoCUTENs B TPyGonpoBoAe OOMMKHO MCKMYaTh raso-

2.1.7.

obpasoBaHue;

Tpybonposog npu pabdote TCu Bcerga AomKeH ObiTb 3aMONTHEH XUAKO-
CTbiO (TEnnoHocuTenem);

HaNPsPKEHHOCTb BHELLIHEro MarHUTHOro MoNisl He AOMKHA NpeBbillaTb
40 A/m.

. CKOpOCTb NOTOKa TenyioHocuTend B MeCtax yCTaHOBKA MT He gomkHa

npesbiwaTb 4 M/c. na ncnonb3oBaHus 1T Ha Bonee BbICOKMX CKOPO-
CTAX NoToka TpebyeTca NnpUMeHeHue 3alUTHbIX MMb3 C COOTBETCTBY-
IOLLMMN XapaKTEPUCTUKAMM.

TpeboBaHMs K yCrnoBusIM 3JKcnsiyatauum M BblOOpy MecTa MOHTaxa,
npvBegeHHble B HacToswen Jfl, yunTbiBaloT Hanbonee TUNUYHbIE dak-
TOpbI, BAMSOLWMNE Ha paboTy Tennoc4eTYmKa.
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Ha obbekTe akcnnyaTtaumMm MoryT CyLecTBOBaTb UM BO3HUKHYTb B
npouecce ero akcnnyatauum caktopbl, HE noggarolmnecs npegsapu-
TenbHOMY NPOrHO3Y, OLEHKE MU NPOBEPKE, U KOTOPblE NPOU3BOAUTEND
He MOr y4ecTb npu paspaboTke.

B cnyyae nposiBneHusi nogobHbIX hakTopoB crieayeT HanTu NHoe
MEeCTO 3Kcnnyatauuu, rae gaHHble oakTopbl OTCYTCTBYIOT UMN He OKa-
3bIBAIOT BIIMSHUA Ha paboTy usgenus.

2.2. Mepbl 6e30nMacHOCTH

2.2.1.

2.2.2.

2.2.3.

K paboTe ¢ nsgennem gonyckaeTtcss o0CnyxXusawLmnm nepcoHarn, m3y-
YMBLLWI SKCMyaTaUNOHHYIO JOKYMEHTaUMIO Ha u3genme.

Mpwn noaroToBke M3Aenust K UCMONb30BaHWUIO AOMKHbI cobnopaTbes
«MpaBuna TexHW4eckow IKcrsyaTauum 3neKTpoycTaHOBOK noTpebuTte-
nen» n «MexoTpacnesble npaesuna no oxpaHe Tpyaa (Mpasuna Ges-
OMacHOCTW) NpKW 3KCMlyaTauum 3NeKTPOYCTaHOBOKY.

Mpn npoBeaeHun pabot ¢ TCyY onacHbIMK bakTopamMu SABMSKOTCA:

nepeMeHHOe Hanps>keHne C LENCTBYHOLMM 3HavyeHnem [0 264 B ya-
ctoton 50 'y, ncnonbdyemoe B cocTaBHbIX YacTax TCy;

- faBneHne B Tpybonposoae Ao 2,5 Mla;
- Temnepartypa TennoHocutens (tpybonposoga) ao 180 °C.

2.2.4.

2.2.5.

3anpewaeTca ncnonb3oBaTb anekTpoMarHuTHole MNP npu gaesneHun B
Tpybonposoae 6onee 2,5 Mla.

B npouecce paboT No MOHTaxy, NMyckoHanagke Wnu pemMoHTYy Tenno-
cyeTuMKa 3anpeLlaeTcs:

NMPOU3BOANTb 3aMEHY COCTAaBHbIX YacTel TennocdeTymka B Tpybonpo-
BOAE 00 MOSIHOrO CHATUS OaBreHuMst Ha y4dacTke Tpybonposopa, rae
npousBoaaTcsa paboThl;

MCMNonb30BaTb HEUCNpPaBHbIE 3MeKTPopaaMonpubopbl, ANEKTPOUHCTPY-
MeHTbl 6o 6e3 NoaKNIoYEHN MX KOPMYCOB K MarucTpanu 3awmTHOro
3a3emrieHuvs (3aHyneHus).
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2.3. MogroroBKa K MCNonb30BaHUIO

2.3.1.

2.3.2.

MoHTax TCuy gomkeH MpPOBOAMTLCA B COOTBETCTBUM C [OKYMEHTOM
«Tennocuetunk-pernctpatop «B3JIET TCP-M». UcnonHenna TCP-033,
-034. NHcTpykuma no moHTaxy» B76.00-00.00-33 VM, a takke 3 Ha
BXOAsLWME YCTPOUCTBA OpraHmnsaumen, MMerLen npaBo Ha BbIMOSHE-
HMe aTux paboTt, NMbo NpeacTaBUTENAMUN NPEANPUSATUA-N3TOTOBUTENS.

an/I NoAroToBKe M3aenns K UCNosib30BaHMIO AOSHKHO ObITb NpoBEPEHO:

npaBunbHOCTL ycTaHoBkK NP u MNT B cooTBeTCTBMM C BblIBpaHHLIM an-
roputmom paboTtel TC4. CooTBeTCTBME NpeobpasoBaTensd HOMepyY TOu-
KW M3MEPEHUSI OAHHOro napameTpa MOXXHO MPOBEPUTb MO MOAKMNHYe-
HUIO K COOTBETCTBYHOLLIEMY 31IEMEHTY KOMMYyTaumn Ha nnate TB. Cxema
nogkrnoyeHms TCY n pasmMelleHne 3reMeHTOB KOMMyTauMuM 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 HaMpaBreHneM NoToka
TennoHocuTens B Tpybonpoeose;

- Hann4yne mn cooTBeTCTBUNE HaI'IpFDKeHI/II7I NUTaAHUA COCTaBHbIX YacTewn

2.3.3.

Tpe6yeMbIM TEXHUYECKNM XapaKTepUCTnUKam,

NoAKNtoYeHne AoNonHUTENbHOro o6opyaoBaHMsa (KoMnbloTepa, Mmogema
N T.0.) B COOTBETCTBUMN C BbIOBPAHHOW CXEMOWN.

Tennocyetunk «B3JIET TCP-M» npu nepBoM BKMOYEHUU UNK MNocne
ANUTENbHOro nepepbiBa B paboTe rotoB K akcnnyaTtauumn (Npu oTcyT-
CTBUWM OTKA30B U HELUTaTHbIX CUTyauuin B cUCTeMax) nocne:

- MOJIHOIo npekpaweHna AnHaMmyecknx rngpaBiind4ecknx npoueccoB B

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

- 30-MMHYTHOM NPOMbIBKM 3reKTpoMarHUTHbIX NP noTokom >xugkocTu

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

241.

24.2.

2.4.3.

24.4.

BBeaeHHbIN B aKCnfyaTauuio Tensoc4eTynk paboTaeT HenpepbiBHO B
aBTOMaTU4eckoM pexmnme. CUnTbiBaHWE TEKYLLMX 3HAYEHUN U3Mepsie-
MbIX NapamMeTpoB, a TaKKe COOEPXMMOro apXxMBOB MOXET OCYLLECTB-
nartbca nuéo ¢ KK TB, nmbo ¢ nomoLbio NepcoHanbHOro KOMmMbloTe-
pa no uHTepgency RS-232.

Mepuopg 06paboTkn nameputensHon nHgopmaumm (nepunog obHOB-
neHus 3Havenunn) ana pexumos PABEOTA, CEPBMC n HACTPOWMKA
MOXHO YCTaHOBUTb B MHTepBane oT 4 go 3600 c B nogmeHio YCT /
HakonneHue, BBeOs COOTBETCTBYHLIEE 3HAYEHWE AN napameTpa
To6p BCce pexumbl C NUT..

BknioueHne nHovkaumm npomsBoanTcs nobon kHonkown. ocne Haxa-
TS Ha gucnnee otobpaXaeTcs OKHO MHOMKALMW OCHOBHOIO MEHI0 Nn-
60 okHO uHAMKaumm napametpa ml (B pexume PABOTA npu yctaHoB-
NEeHHOM 3Ha4vyeHun napameTtpa OTo6p. MeHto manoe). [1pu Heobxoaun-
MOCTU MOXHO YBENUYUTL (YMEHbBLUUTL) KOHTPACTHOCTb UHAMKAUWUN, He-

CKOSbKO pa3 HaxaB KHOIMKY @ (@).

OTkntoveHne nHankaumm npon3BoanNTCA:

B pexxumax HACTPOWKA, CEPBUC — npuHyautensHo nocne Bbibopa B
nogmeHo OTKIJ1 nyHkTa BbIKn. gucnnen n nocnefyrowero Haxartus

KHOMMKKN a

B pexunme PABOTA — aBTomMatmyeckn 4yepe3 60 C nocrne OKOHYaHMUS
MaHuNynsuMmM ¢ KHonmkamu nubo NpUHYAWTENBHO Kak B pexumax
HACTPOUKA, CEPBUC.

B Tennocyetunke B pexumax CEPBUC nnm HACTPOWKA ans KoHTpo-
nupyemoro TpybonpoBoaa MOXHO 3aaaTbh apxuBMpoBaHue nmbo macchbl
(T) 6o o6bema (M*) TennoHocuTtens. [ns yero B MmeHo YCT / Pacxop,
napameTtpy B apxuBe pacxoa 1(2,3) yctaHaBnmMBaeTcsa COOTBETCTBEH-
HO 3Ha4eHne macca nnmbo obbeM.

NMPUMEYAHUME. B npouecce akcnnyatauum TCY BMA 3a4aHHOro
apxvBupyemoro napametpa (macca unm o6bemM) U3MEHATb He pPeKo-
MEeHAYETCH, TaK Kak Mocne BbIMOSIHEHUS OAHHOW onepaumm ans Bcex
paHee 3aMKCMPOBAHHbBIX apXMBHbIX YNCMOBbLIX 3HAYeHWU ByayT nHam-
LUMpoBaTbCA HaMMeHOBaHMe napameTpa U eavHuua M3MeEpPEHUsi, CooT-
BETCTBYIOLLME BHOBb 3aaHHOMY BuAy napameTpa apxmBmpoBaHus. To
€CTb YMCNOBblEe 3HaYeHusi, 3addMKCMPOBaHHbIE B apxXmBax Ansi nNpexae
3a[jlaHHOro napameTpa, OCTaHyTCs HEM3MEHHbIMMU.

B03MOXHO U3MeHeHne eanHuL, U3MEPEHUs UHOANLUUPYEMbIX TEKYLLUNX U
apXMBHbIX 3HAYEHWN TEnsOBOM MOLLHOCTM WU KONMYecTBa TennoTbl C
nomoLlbto napametpa EamHuubl tenna B nogmeHio UH®. Mpu ycTa-
HOBNEHHOM 3HayeHun K napametTpa EguHuubl Tenna Ha gucnnee
XKW 3HaveHns TennoBov MOLLHOCTU U KOonMyecTBa TennoTbl 6yayT nH-
anumpoBaTbCa ¢ eanHuuamm nameperna IN'x/y n MOk, a 3Ha4veHun Kan
— ¢ egMHMUamun namepenus Nkan/u n MNkan.
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2.4.5.

B cnyyae nponagaHus BHewwHero nutaHua TCY nepexoguT Ha NnuTaHue
OT akkymynatopa. B aTom cnyvyae He pekomeHayeTcs:

- 3aaBaTb 3HaYeHue nepmoga o6paboTkM M3MepUTENBHON MHOpPMaLUK

meHee 360 c B meHo YCT / HakonneHune / To6p BCe peXnUMbl C NUT.;

- yCTaHaBnNMBaTb aKTUBHbIA PEXUM PaboTbl MMMYbCHLIX BXOAOB;

- yacTo nonb3oBaTbcsa nHankauunen XK

2.4.6.

2.4.7.

2.4.8.

yacTto obpawaTbcs k TB no nHrepgency RS-232 (Hanpumep, Ucnonb-
3oBaHne TB B ceTn npubopos).

BHUMAHUE! Bo wunsbexaHne 6bICTporo paspsga akkymynaropa
TENnoBbIMUCNTENS He [JonyckaeTcss Ucnonb3oBaHWe uHTepdenca
RS-232 npn yctraHOBNeHHOM 3Ha4yeHUM ABYHanp. napameTpa YnpaB-
neHue.

Kpome TOro, cnenyet y4ecCTb, YTO 3KCMJ1yaTtaund B npun TemMnepa-
Typax, ONn3knx K rPAHNYHbIM 3Ha4YeHnAM [JonyctnMmoro Auvana3oHa,
TakXe yBelimdnBaeT CKOPOCTb pa3pAafa akKyMyrdaTopa.

Mpn BbINONHEHUN TpeboBaHMM M peKkoMeHAauui PyKOBOACTBA MO
3KcnnyaTauMm MOSHOCTLIO 3apshKEHHbIM akkymynatop obecneynBaeT
nogaepxaHue pabotocnocobHoctTn TB npu OTCYTCTBUM BHELUHEro nn-
TaHua B TedeHne 14 gHen. Nocne BOCCTaHOBMNEHUSA BHELLUHEro NMUTaHUs
aKKyMyrnsiTop HayuMHaeT noasapsaxaTtbes. JnntenbHOCTb NOSTHOro 3aps-
Aa akkyMynsitopa coctaBnseTt He 6onee 4 yacos.

OaHVM 13 NPU3HAKOB CHWXKEHUSA 3apsga akkyMynstopa A0 YPOBHS, KO-
roa TB npekpaTuT pyHKLMOHMPOBAHME, SBISETCA HEeYyCTOMYMBas UHAK-
Kauuns cumBonoB Ha akpaHe YKKW (n3obpaxkeHne ncyesaet n BHOBb MNo-
asnsetcd). Nocne nosBneHns ykasaHHOro adpdekta TennoBbIYMUCIIN-
Ternb MOXeT NpoJosmkaTb paboTy elle OKONo cemMun AHen (Npu ycrosum,
4yTO He ucnonbayetca XKW un uHtepcenc RS-232, a TB HaxoguTtcsa B
pexume PABOTA).

Nocne BoccTaHOBNEHUSA nUTaHus TB 1 BknoueHus gucnnesi TennoBbl-
YUCIIUTENS BO3MOXHA MHOUKALUSA OOQHOrO UM HECKOSTbKUX COOOLLIEHUN.
CopepxaHue coobLueHnn 1 NopsiAOK AEUCTBUIN NONb3oBaTens npu mnx
nossneHun npueeneH B MNpunoxeHuax [ v E.

MepepblB B 3neKTPONUTaHUM TENMOBLIYMCANTENS (B Crnyyae MOSIHOro
paspsga akkymynsitopa) He npuBOAUT K OOHYNEHWKO HAKOMMEHHbIX K
MOMEHTY nponagaHnsa nutaHusa 3HadeHnn ml (2,3), W1 (2,...,6), THap,
Tnp, V1 (2,3), uHanuupyembix B meHto U3M. HakonneHHble 3HayeHus
napameTpoB COXPaHSAKTCS, a NoCre BOCCTAHOBMEHUSI NMUTaHUS — NPO-
[AOMKaT HapaLmBaThCs.

He pekomMmeHOyeTCA UCMNoJib30BaTb apXmBHbl€ JaHHbIEe 14 OTYETOB
3a OHUN OTCYTCTBUA SNEKTPONMUTaAHUA npl/l6opa.
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2.5. Bo3MOXHble HeMcnpaBHOCTH

B npouecce @yHKUMOHMPOBaAHUS TennocyeTymka npPOU3BOAUTCS
AanarHoctmpoBaHue coctosHua TB, MNP n MT.

Bo3MoxHble BUObI HeMcnpaBHOCTEN, BUO WUHAMKALUW MPU UX BO3-
HUKHOBEHUWN N NOPSIAOK UX YCTpaHeHus npuBeaeHbl B YacTu |l pykosoa-

CTBa Mo JKCnslyaTaumm Ha TENNOBbLIYUCIIUTESNb UCMONHEHUS TCPB-
034.
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3. TEXHWYECKOE OBCITYXUBAHUE

3.1. BBeAeHHbI B 3KchnyaTauuio TEMNOCYEeTYMK peKoMeHOyeTcsi noaBep-

3.2.

3.3.

raTb NEpPMoOaNYECKOMY OCMOTPY C LieNbl KOHTPOSS:

- paboTtocnocobHocTn TCuy;
- HANUYUsa HaNPSKEHUS MUTaHWUS;
- cobntogeHns ycnosun akcnnyataumm TCY M ero cocTaBHbIX 4acTen

(MNP, T);

- HAOEXHOCTU SJNTEKTPUHECKNX N MEXaHUYECKNX coeVHEHUN;
- NPaBUITIbHOCTU NOJ1I0XKEHNA 3aBUNXKEK, BannacHbIx nuHun lMP;
- OTCYTCTBUA nospexq:l,eHmﬁ cocTaBHbIX YacTten TCu.

BHAMAHUE! [pu oTcyTcTBUM BHELUHEro 3fIeKTPONnUTaHuA
TennoBblYUCNIUTENSA B TeyeHne 6 MecsieB Heo6xoaAMMO noaaTb Ha
ero BxoA HanpsbkeHue =24 B ¢ uenblo noasapsakm BCTPOEHHOro
akkymynsitopa (n.1.2.4).

MeprognMYHOCTb OCMOTPa 3aBUCUT OT YCIOBWUI 3KCMyaTauuun, HO
He [oMmKHa ObITb pexe OAHOro pasa B ABE HeAenu.

HecobntogeHue ycnosun akcnnyatauum TCY B cooTBeTcTBMM C N.1.2.3
NUNN BHELUHWE NMOBPEXOeHUA CoCTaBHbIX Yyacten TCY MOryT npmMBecTu K
oTKa3y npubopa unn NpeBbILLEHNIO JONYCTUMOrO YPOBHS MOrpeLlHOCTH
N3MepeHni.

BHewwHne noBpexaeHnda Takke MOrytT npmBecCctuM K npeBbILLEHUIO
AonyCctnmMmoro ypoBHSA NMOrpeLllHoOCTH I/I3MepeHl/IIZ. ﬂpm noABJ1IEHUN BHELL-
HUX I'IOBpG)K,D,eHVIVI n3genusa nnu kabens nutaHus, cBA3M Heobxoammo
06paTl/ITbC$I B CepBI/ICHbII‘/II UEeHTP WU pernoHarnbHoOe npeacrtraBuUTerb-
CTBO A5nA onpeaeneHnd BO3MOXHOCTU ero AanbHenwen aKcnnyaTtauun.

PaboTtocnocobHocTb npubopa onpeaensieTcss No CoaepXXaHuto MH-
Avkaumm Ha gucnnee TB. Bo3MOXHble HEMCNPaBHOCTU, MHANLMPYEMbIE
TCuy, ykasaHbl B yacTtu |l pykoBoacTtBa no akcnnyatauun TB ucnonHe-
Hust TCPB-034.

B TCu B Koge cocTosiHus ocyulectensieTca Takke nHamkauma HC. MNoa
HELWTaTHON cuTyauuen (HewWwTaTHbIM PEXMMOM TEnoCUCTEMbI) MOHU-
MaeTca cuTyauusi, Npu KOTOPOW OBHapyXMBaeTCA HEeCOOTBETCTBME
3HAYEHUN N3MEPSIEMbIX NapamMeTpoB HOPMasbHOMY peXnmy OyHKLMO-
HMpPOBaHNA TensiocucTemMsl. MNpn 3TomM Bpems paboTbl B HELUTATHOW CU-
Tyauumn gobaenseTca ko BpemeHu gaHHoro suga HC.

3.4. B npouecce akcnnyaTtauum TCY He pexe ogHoro pasa B rog Heobxoawm-

MO MpPOBOAUTb MPOMOUNAKTUYECKMI OCMOTP BHYTPEHHErO KaHana npe-
obpasoBaTens pacxoga Ha HanuumMe 3arps3HEeHUr U/unm OTNOXEHUN.
[onyckaeTca Hanuymne Nerkoro pbbkeBaToro HaneTta, KoTopbIn Npu Npo-
Be4eHUN NPOUNAKTUKA OOSMKEH CHAMATbLCSA C NMOMOLLbIO YNCTON MSAT-
KOW BETOLLN, CMOYEHHON B BOJe.

Mpn HanNWunKn 3arpsaA3HEeHU N OTIIOXKEHU OPYroro Buaa unim nx cy-
LLIeCTBEHHOMN TONLWMHBI HEOHXOAMMO NPOU3BECTN OYUCTKY NMOBEPXHOCTU
P n oTnpasuTb Npnbop Ha BHEOYEPEHYIO NOBEPKY.
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Hanuune 3arpssHeHur Ha NOBEPXHOCTU, KOHTAKTUPYHOLLEN C Ter-
noHocutenem, cenaeTensCcTByeT O HeyAOBNETBOPUTENBHOM COCTOSHUN
CUCTEMBbI TEMMOCHABXeHNS.

3.5. Mpn mMoHTaxxe n gemMoHTaxe anemeHToB TC4Y HeobxoauMO pykoBOA-
CTBOBATbCS LOKYMEHTOM «TennocyeTtynk-pernctpatop «B3JIET TCP-
M». UcnonHeHna TCP-033, -034. UHcTpykumna no moHTaxy» B76.00-
00.00-33 UM, a Takke 3] Ha cocTaBHble YacCTHu.

3.6. OTnpaBka npubopa Ons npoBefeHUsI NOBEPKN NMOO peMOHTa OOrKHa
npou3BoaMTbLCA C nacnoptoMm npubopa. B conpoBoanTenbHbIX AOKY-
MEeHTax HeobGXOo4MMO YKasbiBaTb MOYTOBbIE PEKBU3UTHI, TenedoH U
dakc oTnpaBuTens, a Takke cnocob n agpec obpatHon goctasku. [Npu
OTMNpaBKe M3roTOBUTENO Ha PEMOHT COCTABHOW 4acCTu, BXOAsLUEN B
komnnekt TC4, Heo6xoaMMo ykasbiBaTb 3aBOLACKOM HOMEpP TennocyeT-
ymKa.

BHUMAHUE! OTnpaBka B NOBEPKY UMM PEMOHT TennocYyeTymnKa
C aKKyMyJIITOPOM, UMEKLWUM BHELWHUA pa3beM, AOJIKHA Npous-
BOAUTBLCH TOJILKO NOCIe ero OTKNHYeHUs OT nnaTtbl TeNNOBbIYUC-
nutens (puc.A.2).
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4. YIIAKOBKA, XPAHEHUE U
TPAHCINOPTUPOBAHUE

4.1. Tennoc4yeTynK YyNakoBbIBAaeTCA B WHOAMBUAYaNbHYO Tapy KaTteropuu
KY-2 no TOCT 23170 (SWwmK 13 roppmpoBaHHOro KapToHa).

MpucoeanHUTenbHas apmaTtypa NocTaBnsieTcs B OTAeNnbHOW Tape
pOCChINbio UK B cbope Ha OauH UM HECKONBbKO KoMMNekToB TCu.

4.2. TCY gomkeH XpaHUTbCS B YNakoBKe M3rOTOBUTENS B CyXOM OoTannvBae-
MOM MOMELLEHNN B COOTBETCTBUMN C YCMOBUAMMU XpaHeHust 1 cornacHo
FOCT 15150. B nomeweHMn ans XpaHeHUs1 HE OOIMKHO OblTb TOKOMpPO-
BOASILLEN MbINW, NAPOB KUCIMOT, LWeno4yen, a Takke rasoB, Bbi3blBaOLLMX
KOPPO3M1IO 1 paspyLUaloLLnX U30NALMIO.

BHUMAHUE! He pexe 1 pa3a B 6 mecsiueB Heo6xoaumMo npo-
M3BOAUTb NoA3apsAKy BCTPOEHHOro akkymynsitopa (n.1.2.4) c
BHYTPEeHHUM nogkrnioyeHnem kK nnate TB (puc.A.3).

4.3. Tennoc4yeTynmk MOXeT TPaHCNOPTUPOBATLCS aBTOMOOUIbHBLIM, PEYHbIM,
)KeNe3HO4OPOXHbIM M aBMALMOHHLIM TPaHCNOPTOM (KpOMe HerepmeTu-
3MpPOBaHHbIX OTCEKOB) NpPK COBNOAEHUN CNEeaYOLNX YCIOBUIA:

- TPaHCNOPTMPOBKA OCYLLECTBNSETCSA B 3aBOACKOM Tape;

- OTCYTCTBYET NpsiMOe BO3AeNCTBNE Bnaru;

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

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

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

- YNOXEeHHble B TpaHCMopTe U3denvs 3akpenneHbl Bo n3bexaHne nage-
HUS 1 cOoyaapeHui.

BHUMAHUE! XpaHeHue n TpaHCcnopTUpOBaHUE TennocyYeTymnKka
C aKKyMYJIITOPOM, MMEKLWUM BHELWHUA pa3beM, AO0SIKHA NPouU3-
BOAUTBLCS TOJMbLKO MOCIe ero OTKM4YEeHUA OT nnaTtbl TeNNoBbIYUC-
nutens (puc.A.2).
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5. METOOUKA NMOBEPKH

Tennocyetunk «B3JIET TCP-M» npoxoguT nepBuYHYIO MOBEPKY
npv BbiNyCKe M3 NPOU3BOACTBA WM MOCIEe PEMOHTa, Nepuoanyeckne — B
npouecce akcnnyatauuun. [loBepka nNpoBOAUTCA B COOTBETCTBUM C

HacTosiwen meToamkon, yteepxaeHHon U CU oryr BHUNP.
MexxnoBepo4yHbIN MHTEpBan — 4 roaa.

5.1. Onepauuu noBepku

5.1.1. Mpwn npoBeaeHU NOBEPKU AOMKHbI ObiTb BbIMNOMIHEHbI OMepaumu, yka-

3aHHble B Tabn.5.

Ta6bnuua 5
MMyHKT Onepauuu, npoBoguMble Npu
HanmeHoBaHne onepau,w7| OOKyMeHTa AJaHHOM BUE NOBEPKU
Nno rnoBepke nepBmnYyHasn nepuognyeckas
1. BHewHuin ocmoTp 5.7.1 + +
2. Onpo6oBaHue 5.7.2 + +
3. Onpegenenne norpewwHoct TCY npun ms-
MepeHun obbema (Macchel) U cpegHero
obbemMHoro (MaccoBoro) pacxoga 5.7.3 + +
4. OnpegeneHue norpewHocT TCY nNpu ns-
MepeHUn TemnepaTypsbl 574 + +
5. Onpepenexwne norpewwHoct TCY npu ms-
MEpPEHUN KonmnyecTBa TENIOBON 3HEPIUN 5.7.5 + +
N TENNOBOW MOLLHOCTM

5.1.2

5.1.3.

5.1.4.

5.1.5.

. I'IOBepKa TC4 MOXET BbIMOMHATLCA METOLOM HenocpencTtBeHHOoro cnun-

YeHnss U/unu UMUTaAUMOHHBbIMK crnocobamu. [JonyckaeTcsi NPOBOAMTb
nosepky TCY NOSNEMEHTHO.

MoBepka M3MepuUTENbHbIX NpeobpasoBaTenen, BXoAsWMX B COCTaB
TCu n 3aperncTpmpoBaHHbIX B [0cyaapCTBEHHOM peecTpe CpeacTs Us-
MEPEHUIA, MOXET BbINOSNHATLCS B CPOKU M MO METOAMKaM, yCTaHOBEH-
HbIM B HOPMaTUBHO-TEXHUYECKOWN AOKYMEHTaUuN Ha 3T npeobpasosa-
TEnm.

Mo cornacoBaHuio ¢ opraHamn PoccTaHgapTa noBepka MOXeT MpoBO-
ANTBCS MO COKpallleHHOW nporpamme. NMpyn 3TOM NOrpeLHocTb n3mepe-
HUSA OTAENbHbIX MApaMeTPOB MOXET HE ONpeaensThCs.

HonyckaeTtcs noBepsaTb TCY (kaHanbl M3MepeHWUst oTAerbHbIX napa-
METPOB) HE B MOSTHOM Auana3oHe NacrnopTHbIX 3HAYEHUI NapameTpoB.,
a B 3KcnfyaTauuMoHHOM auanasoHe (B T.4. B cooTBeTCTBUU C «[1paBu-
namu yyeTta TEMNIOBOW 3HEPTUM U TEMNOHOCUTENS») U TOMbKO MO WC-
nonb3yeMbIM KaHanam BbiBoga 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 U3MeEPEHUs oObema,
pacxoga unvM Maccbl C npegenamm OTHOCUTENbHOMW MOrpeLlHOCTU He
6onee 1/3 npegena gonyckaeMon OTHOCUTENbHON MOrpeLlHOCTN n3me-
peHnsi NnoBepsieMoro npeobpasoBaTens pacxoaa;

- marasuH conpotueneHun P 4831, TOCT 23737, npenenbl 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 TVY);

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

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

- kannbpatop aasnerHns PM110PIC, ananasoH ot 0 go 2,0 Mlla, oTHOCK-
TenbHasi NOrpeLLHoCTb BocnpounsseaeHus gasnenus + 0,05 %;

2) BcrnomoraTternbHble YCTPOMCTBa:

- Tepmoctatel  no [OCT 6709, 3anonHeHHble BOAOW WNU  nonume-
TuncunokcadHoson xuagkocteto no [OCT 13032, HecTabunbHOCTb
TeMnepaTypbl B paboueit kamepe He Gonee 3-107 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, XapaKTEPUCTUKMU KOTOPbIX HE YCTynartT XapakTepucTukam
obopyaoBaHus 1 Nnpubopos, npusefeHHbIX B N.5.2.1. MNMpn oTcyTcTBUN
obopyaoBaHus M NpMbOOPOB C XapaKTepUCTUKaMW, He YCTynaroLmMmu
yKasaHHbIM, MO COrfacoBaHWIO C npeacrasuterniem opraHa Poccrtah-
AapTa, BbINOMHAKOLWEro NoBepky, AOMycKaeTca npumeHeHne obopyao-
BaHNA 1M NpUBOPOB C XapakTepucTukamu, JOCTaTOYHbIMW AN nony4ye-
HWUA JOCTOBEPHOro pesynbTaTa NOBEPKU.
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5.2.3.

Bce cpeactBa U3MEpPEHUA U KOHTPONA OOJTKHbI ObITb noBepeHbl U
MMETb )J,GVICTBleLLI,VIG cBuageTenbCcTBa Ui OTMETKN O NoBepKe.

5.3. TpeboBaHuA K kBanudunkauum nosepurtenemn

K npoBeaeHnio namepeHun npm NnoBepke n obpaboTtke pesynbLTaToB
N3MepeHnn JonyckatTca nuua, atTeCToBaHHbIE B Ka4yecTBe NoBepuTe-
newn, U3yuymBLUME IKCMyaTaLMOHHYI OOKyMeHTauuio Ha TCu u cpea-
CTBa MOBEPKN, NMEIOLLME OMbIT MOBEPKN CPeacTB U3MEPEHUn pacxoaa,
obbema XMAKOCTU 1 NpUBOPOB yyeTa Tenna, a Takke npowealmne nH-
CTPYKTaX Mo TexHuKe 6e30MacHOCTN B yCTAaHOBIEHHOM NOPSAKE.

5.4. TpeboBaHusa 6e3onacHoOCTH

5.4.1.

5.4.2.

Mpn npoBefeHMM NOBEPKM AOSMKHbI cobntogatbcs TpeboBaHus 6es-
ONacHOCTM B COOTBETCTBUM C «[1paBunamm TEXHUYECKOW IKCnnyaTaumm
3MNEeKTPOYCTaHOBOK MoTpebutenen» n «MexoTpacnesbiMn npaBunamm
no oxpaHe Tpyga (Mpasunamn 6Ge3onacHOCTU) Mpu 3KcnnyaTaumm
3MEKTPOYCTaHOBOKY.

Mpu paboTe c uM3MepuTenbHbIMU MNpubopamMu M BcCnomoraTenbHbIM
obopyaoBaHMeM [JOrmkHbl cobniogatbea TpeboBaHusa 6Ges3onacHocTw,
OroOBOPEHHbIE B COOTBETCTBYHLLNX TEXHUYECKUX ONMUCAHUSX U PYKOBOA-
CTBax Mo 3KcniyaTauumn.

5.5. YcnoBus noBepku

Mpu npoBedeHUM MOBEPKU OOMKHbI cobnoaatbca cnegyroline
YCIOBUSA:

- Temnepartypa okpyxatowiero so3gyxa ot 15 go 40 °C;

- Temnepartypa noBepovHom xmnakoctn ot 5 oo 90 °C;

- OTHOCUTENbHAaA BNaxHocTb Bo3ayxa ot 30 0o 80 %;

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

- BHELIHME 3IEKTPUYECKME N MArHUTHbIE MOMS HAMNPSPKEHHOCTbIO He 6o-

nee 40 A/wm;

- Npn NnnTaHnn TCu oT ceTu nepemMeHHoOro Toka:

- HanpsbkeHne nutanus ot 187 o 242 B;
- yacToTa nuTatLlen cetn ot 49 go 51 Iy,

NMPUMEYAHWME. [onyckaeTcsa BbINOMHEHWE MOBEPKUM B paboumx
YCNOBMSIX SKCNIyaTauum TenniocyeTymka npm cobnogennn tpebosaHni
K yCNOBWUAM 3KCnslyaTauumm noBEPOYHOro o00opyL0oBaHus.

5.6. MogroTtoBka K NnoBepke

5.6.1.

Mepen npoBeaeHMEM MOBEPKM OOMKHbI OblTb BbINOMHEHLI crieaytoLne
NOAroTOBUTENbHbIE PaboThI:

- NpoBEpKa Haln4yna noBepo4HOro o6opyuosaH|/|9| B COOTBETCTBMN C

n.5.2 HaACTOSALLLEro pyKoBOACTBa;

- NMpPOBEpKa Haln4ingd ,D,GVICTByFOLIJ,VIX cBngeTenbCcTB UM OTMETOK O MNo-

BEPKe CPEACTB U3MEPEHMS U KOHTPOTS;
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5.6.2.

5.6.3.

1.

npoBepKa Hanuuus nacrnopta ¢ OTMETKOM OTAena TEXHUYECKOro KOH-
Tpons dupmbl «B3JIET» Ha noepdembin 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 MHCTPYKLUMEN MO 3KCNyaTaumm.

MNMepen npoBefeHMeM NOBEPKU AOMMKHA OblTb coGpaHa COOTBETCTBYHO-
Wwas nosepoyHasa cxema. [Npu npoBedeHWM NOBEPKM METOLOM 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 COOTBETCTBYHOLLME MMUTATOPSI
unun BBoanTb B TCY 3Ha4YeHUs napaMeTpoB TEMNSIOHOCUTENS NporpaMm-
HbIM CnocoboMm.

2. I'IOBepKy 00NyCKaeTCA BbIMNONMHATbL NMOKaHallbHO.

3.

4.

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

MoBepka nameputenbHbIX NpeobpasoBaTenen M3 coctaBa TennocyeT-
yuka ([P, MT), npoweawmnx NoOBEPKY 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 4YacTu TENnnoc4YeTYMKa AOSMKHbI 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 ocMoOTpa fAeraeTcs OTMeTKa O COOTBETCTBUU B
npotokorie (Mpunoxexwne I).

Onpo6oBaHwne
Onpo6oBaHne gonyckaeTcsa NPOBOAUTb B OTCYTCTBMM MpeacTaBUTENS
opraHa PocctangaprTa.
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Onpo6oBaHune gonyckaeTcs NPOBOAUTb NOKaHAIbLHO.

Mpu onpoboBaHMN NPOBEPSIETCA HANMYME MHOUKALUN N3MepPSEMbIX
N KOHTPONMpPYEeMbIX NapaMeTpoB, KOMMYHWKALMOHHOW CBSI3NW C Nepco-
HanbHbIM KOMMNbLIOTEPOM, CUFHANOB Ha BbIXO4aX.

Mpn nogade Ha namepuTesrbHble KaHanbl TCY Bo3gencTeun, co-
OTBETCTBYIOLUNX U3MepsSeMbiM napamMeTpaM, AOSMKHbl U3MEHATLCS CO-
OoTBeTCTBYlOLWME NokaszaHns TCY, B TOM 4yucrie 3Ha4YeHUss CUrHarnoB Ha
NHPOPMALMOHHBIX BbIXOAAX.

NMPUMEYAHUE. Mpun onpoboBaHnn TCY npoBepka NpoOM3BOAUTCS
N0 MMELLNMCS MHPOPMALMOHHBIM BbIXO4AM.

Mo pe3ynbTatam onpoboBaHWUS AenaeTcss OTMeTKa O COOTBETCTBUM
B npoTtokone (MpunoxeHune IN).

5.7.3. Onpegenexne norpewHoctn TCY npu namepeHnn obvema (Macchl) u
cpegHero o6bLeMHOro (MaccoBoro) pacxoga

5.7.3.1. OnpegeneHne oTHOoCUTENbHOM norpewHoctn TCY nNpyn namepeHun obb-
ema (Macchbl) 1 cpegHero o6 beMHOro (MaccoBOro) pacxoa TenmnoHoCu-
Tena MeToaoM HernocpeaCcTBEHHOIO CINYEHNS.

OnpegeneHne norpewHocT TCY BbINOMHAETCA NpU TPEX 3HAYEHU-
ax pacxopa: 1,1-Quamm, 0,2:Quans, 0,5-Quanvs 160 B COOTBETCTBUU C Me-
TOAMKOW NMOBEpKM Ha npeobpasoBaTtenb pacxoda, BXOAALMA B COCTaB
TCu. Pacxog yctaHaBnvBaeTtca ¢ gonyckoMm * 10 %. BeinonHsietca no
OAHOMY M3MEPEHUIO NPU KaXKAOM 3Ha4YeHun pacxoaa.

MuHMMansLHO HeobBXoANMOe KOMMYECTBO XUOKOCTU, NPOonycKkaemomn
yepes NP npu ogHOM mM3aMepeHun, onpepenseTcsd TeXHUYECKUMU Xa-
paKTepPUCTUKaMK NOBEPOYHON YCTAaHOBKN N LOMKHO ObITb TakuM, YTOObI
NPy CHATUKM NoKasaHui C MMNynbCHOro Bbixoga TC ObINO noacynTaHo
He meHee 500 nmnynbcoB. PekomeHayemoe MMHUMarbHOEe BpeMsi Npo-
nycka xuakoctn vepes P npy ogHOM M3MepeHun OOMKHO ObiTb He
meHee 300 cek.

Mpn noBepke METOAOM M3MepeHus obbemMa B Ka4yecTBe AENCTBU-
TENbHOrO0 3Ha4YeHuUst Ucnonb3yeTcs 3HadveHne obbema xupgkoctn Vo,
HabpaHHOro B Mepy BMECTUMOCTW MOBEPOYHOM YyCTaHOBKW. [encTBu-
TenbHOe 3HauyeHue pacxoaa Qvo [M3/u4] onpepensieTcs no dopmyne:

Quo==—" (5.1)

A<

roe Qvo — 3HayYeHWe aTanoHHOro pacxoaa, M2/u;
Vo — 3HaYeHne o6bema, U3MepeHHOe NMOBEPOYHO YCTAaHOBKOM, M>;
T, — Bpems usmepeHus, u.

[na onpegeneHns 3HadeHUs Maccbl XNUOKOCTU NpU NOBEPKE METO-
AOM n3mepeHus obbema nnm pacxoga UCMOMb3YKTCHA 3HAYEHUE TeM-
nepatypbl (90+10) °C, 3agaHHOe C NOMOLLbI KanubpaTtopos, MMUTa-
TOPOB WUNX NpPOrpaMmHoO, M 3HadveHue pgasnenus (1,6+0,16) MlMa, 3a-
AaHHoe rnporpamMMHO. Ha ocHoBaHWM 3TUX 3HA4YeHUW TemnepaTtypbl U
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AaBrieHns no OokyMeHTy «Bopa. YgenbHbin 06bem M sHTanbnus 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)

Mpu noBepke METOOAOM M3MEPEHUS pacxoda OeCTBUTENbHOE 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 3TaNoHHbIM PacXoAoMepoM, M3/y.

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

[lenctButenbHoe 3Ha4YeHne mMaccoBoro pacxoga Qmo onpegensieT-
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 HeobXxooMMO onpenerniutb No KOHTPOSIbHOMY MaHOMETPY
AaBrieHne XnakocTn, a Nno TepMOMETPY - TeMnepaTypy B Tpybonposoae
UCNbITaTeNbHOro CTeHAA NOBEPOYHON YCTAaHOBKW. Ha ocHOBaHUKU n3me-
PEHHbIX 3HAYEeHUn TemnepaTypbl U YCTAHOBMEHHbLIX 3HAYEHWU OaBne-
HWA No JOKyMeHTYy «Boaa. YaenbHbIn 06beM 1 3HTanbLNUs Npu Temne-
paTtypax 0...1000 °C u gasneHunax 0,001...1000 Mlla. Tabnunusl CCL
FCCCL 98-2000» onpepensieTca NIOTHOCTb MOBEPOYHOW KMAOKOCTM.
N3mepeHHble 3HadYeHuUss TemnepaTtypbl BBoAsaTcs B TCY nporpammHo,
nnbo 3agarTca ¢ NOMOLWbLI0 KannbpaTtopoB TemnepaTtypbl, MM60 nMun-
TUPYIOTCA.
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HencrteutenbHoe 3HavyeHne obbemMHOro pacxoga Qyo paccuymTbiBa-
etca no copmyne (5.1), AencTeuTenbHoOe 3Ha4YeHMe MaccoBOro pacxo-
Aa Qmo — no opmyne (5.3).

Mpun cuntbiBaHMN nokasaHun TCY ¢ nugmkatopa n RS-Bbixoga Bbl-
NOSTHAKTCA creayowune npouenypsl. Ha TB yctaHaBnnBaeTca pexum
MHOMKaumMn nosepsieMoro napameTpa. Ha nogkntovyeHHOM K RS-Bbixogy
NepcoHanbHOM KOMMbIOTEPE YCTaHaBMMBaETCs pexum BbiBoga Ha
9KpaH nosepsiemoro napametpa. lNepen kaxabiM U3MepeHueM B rnose-
POYHOWN TOYKE NPOU3BOAUTCHA PErucTpaumst HadanbHOro 3HavyeHust 06b-
ema V, (maccel my). lNocne nponycka xungkoctn yepes P B gaHHON
NOBEPOYHOM TOYKE PErUCTPUPYETCS KOHEYHoe 3HavyeHne obbema Vi
(maccbl my). o pasHOCTVM MNOKasaHWW paccyUTbiBaeTCs U3MepeHHoe
3HayeHue obvema V, (Maccbl m,) TENAOHOCUTENS:

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

[MoBepka MO MMMYNbCHOMY BbIXOAY BbIMOSIHAETCA C MOMOLLbIO
yacToToMepa, NOLKMNIYEHHOro K COOTBEeTCTBYoLWeMy Bbixoay TB. lMe-
pen HadanoMm U3MepeHus HacTOTOMEpP YCTaHaBMBAETCS B PEXUM CYe-
Ta UMNyNbCcoB U 0OHynsetca. Mo CTapTOBOMY CUMHXPOUMMYIbCY WUM-
nynbCbl ¢ BbIxoga TCY HayMHaKT MOCTynaTb Ha BXO4 4YacToToMepa.
O6bvem (macca) xungkoctn V, (m,), npoweawen Yepes npeobpasoBa-
Tenb pacxoga, onpeaenseTcs no gopmyrne:

V,(m,) =NxK_., (5.7)

roe: N — konn4yecTBO UMMyNbLCOB, NOACYNTAHHOE YaCcTOTOMEPOM;
Knpi — BEC MMMyrnbca UMNyrbcHoro Bbixoda TCu, n/umn (Kr/umn).

N3mepeHHbIn cpegHnin obbemHbIn Qv (MaccoBbii Qmu) pacxon
TennoHocuTens, npowealero vyepes NP, onpegensietcs no opmyne:

V,(m,)
-

n

QVM(QmM) = (58)

OnpepgeneHve oTHocuTeNbHOM norpelwHoctn TCY npu M3mepeHum
obbema (Macchl) TENNOHOCUTENS B I-TOM MOBEPOYHON TOYKE BbIMOSHS-
eTcsa no opmyne:

— V(m)mi - V(m)Oi
v(m)i V(m),

.100% . (5.9)

OnpepeneHve oTHocuTeNbHOW norpelHocTM TCY npu nsmepeHun
cpeaHero o6beMHOro (MaccoBoro) pacxoga TenoOHOCUTENS BbIMOSHSA-
eTcsa no opmyrne:

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

Mpn nosepke TCY moryT onpenensaTbCA OTHOCUTENbHbIE MOrpeLu-
HOCTM U3MEpPEHUss ToNbKo obbema (0bbemMHOro pacxoga) nmbo TOnbko
Macchbl (MaccoBoro pacxoga).

5.7.3.2. lNoanemeHTHasa noBepka KaHanoB namepeHus obbema (Maccbl, pacxo-
aa) TCy

Bxopgsawme B coctaB TennocyeTumka MNP gormkHbl 6bITb NOBEPEHDI
B COOTBETCTBUM C METOOUKOW MOBEPKU Ha HUX UMK B COOTBETCTBUU 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 npeBbIlwatoT 3HadYeHnn £2,0 %.

TB noBepsieTcsa npu Tex xe pacxogax, 4to u TCu. ina aToro nose-
psieMbln UMMNYbCHBLIM BXOA TB, reHepaTtop NpAMOYronbHbIX UMMNYbCOB
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 HavYMHaKT NOCTynaTb 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, NnoACHNTAHHOE HaCTOTOMEPOM, LUT.,

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

[na onpegeneHns 3Ha4YeHUs MaccChbl XXUOKOCTM UCMNONb3yeTcHa 3Ha-
yeHue Temnepatypsbl (90+10) °C, 3agaHHOE C NOMOLLbIO KanMbpaTopos,
UMUTATOPOB UM NPOrpamMMHO, U 3HadYeHne fgasnerHuna (1,6+0,16) Mla,
3agaHHOe NporpaMMHO. Ha ocHOBaHUM 3TUX 3HAYEHWW onpeenseTcs
NNOTHOCTb NOBEPOYHON XMAKOCTU. Macca Xngkoctn onpegensieTcs no
dopmyne (5.2). encrteutenbHoe 3HavyeHne cpegHero o6bemMHoro Qo
(maccoBoro Qmp) pacxoga TennoHocUTensa onpeaenseTca no opmy-
nam (5.1) n (5.3) cooTBETCTBEHHO.

OnpepneneHve oTHOCUTENbHOW norpewHocTn TB npu mMamepeHun
obbema (macchl) BbinonHaeTca no dopmyrne (5.9). Onpegenexve oT-
HOCUTEeNbHOW norpewHocTn TB npu namepenun cpegHero o6bEMHOro
(maccoBoro) pacxoga TennoHOCUTENs BbIMNOMHAETCS 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 3Ha4vyeHun + 0,2 %.

37



Mo pesynbTaTam NOBEPKU OeflaeTcs OoTMeTKa O COOTBETCTBUWM B
npotokone (Mpunoxexwne I).

5.7.4. OnpegeneHne norpewwHoctTn TCY npu naMepeHun TemnepaTypbl Ten-
noHocutens

5.7.4.1. OnpegenexHune norpewHoctn TCY Npyn namepeHnn temnepaTypbl METO-
AOM HenocpeacTBeHHOro CrnyeHuns

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

MT nomewatTca B KOMMakTHble TemnepaTypHble kKanuvbpaTopbl
(vnn B TepmocTaTbl). TemnepaTtypHbii kannbpatop (TK) yctaHaBnuea-
eTcsa B pexum BocrnpoussegeHns Heobxoanmon Temnepatypbl, @ TCY —
B PEXUM MHOMKaLMM TemnepaTypsbl (B TOM vncre no RS-sbixoay).

Mocne yctaHoBneHus 3agaHHon TemnepaTtypbl ¢ TK cunTbiBaeTca
AENCTBUTENBbHOE 3Ha4YeHue Temnepatypsbl to, a ¢ TCY — namepeHHoe t,.
B kaxxgon noBepoYHOM TOYKE CHUMAETCS Mo Tpu 3HayveHus t, u onpege-
naetca cpegHee apudmeTnyeckoe 3Ha4eHue rno popmyne:

tyepi = bl tha tg‘ s (5.12)

roe tuepi — CcpefHee 3HavyeHne U3MepeHHoOW TemnepaTypbl B i-TOW
noBepoYHoOM Touke, °C;

twi, tw2i, tsi — UBMEpPEHHbIE 3HAYeHUs Temnepartypbl B i-TOW Mo-
BEepo4HOM Touke, °C.

OnpegenexHne abcontoTHoM norpewHocT TCY npu mM3mepeHun
TemnepaTypbl BbINOMAHAETCS No opmMmyne:

A=t —t

o = b~ Lois (5.13)
roe Aq — abcontoTHas norpelwHocTb TCY B i-TOM NOBEPOYHOM TOYKE NpuU
n3amepeHun Temnepatypsl, °C;

toi — OencTBUTENIbHOE 3HaYeHne TemnepaTtypbl B i-TOWN NOBEPOYHOM
TOuKe, onpeaerieHHoe no nokasanusm TK, °C

PesynbTaTtbl NOBEPKM CUMTAOTCHA MONOXUTESNbHbIMK, ecnn abco-
nTHas norpewHocTs TCY Npy namepeHun TemnepaTypbl He NpeBbl-
waet 3HaveHnn £0,72 °C gns nepson, £0,88 °C ana stopon n +1,12 °C
ANs TpeTben NOBEPOYHON TOYKMU.

Mo pesynbTaTam NOBEPKU OerlaeTcs oTMeTKa O COOTBETCTBUWN B
npotokone (Mpunoxexwne IN).
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5.7.4.2. TloanemeHTHas noBepka KaHanoB namepeHnsa temnepatypbl TCY

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

MoBepka kaHanoB n3MepeHns Temnepatypbl TB BbinonHaeTca npu
COMPOTUBMNEHUAX  MarasvMHOB,  COOTBETCTBYKOLINX  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 temnepatypsl.

B cooTBeTCTBUM C YCTAHOBIIEHHLIM Ha Mara3vHe COMNpOTUBEHMEM
onpegensieTca OencTBuUTenbHoe 3HadeHne TemnepaTtypbl 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 MNorpewHocT TB npu namepeHun
TemnepaTypbl BbINOSIHAETCH Mo hopmyne:

t . —t.
Sy = %("-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 NorpeLwwHocTb TB npu namepeHnn temnepaTtypbl BO  BCEX MO-
BEPOYHbIX TOYKaxX He npesblwaeT 3HavYeHun + 0,2 %.

Mo pesynbTaTam NoBepkn AenaeTcs OTMeTKa O COOTBETCTBMM 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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[aBneHne BO BCex 3-X pexumax ycTaHaBnuBaeTcs (PUKCUpoBaH-
HbIM 13 ananasoHa (0,1 - 1,6) Mla.

TemnepaTtypa xonogHom Boabl 3agaetcs pasHon 0°C.

MoBepka TCY npu namepeHnn KonmyecTBa TEMNOBOW 3HEPrum m
TENMOBON MOLLHOCTM BbIMOMHAETCS Ha MOBEPOYHOW YCTaHOBKE, BOC-
npounssogsen obpasuoBble 3Ha4YeHUs pacxoga Temnepatypbl U OaB-
NEeHNst C NOrpeLlHOCTbIO, He npesblwatowen 1/3 gonyctMmon norpeLu-
HOCTM U3MepeHNs BOCNpon3sBoamMmoro napametpa. NP ycraHaBnusaeT-
CHl Ha ucnblTaTeNbHbIN CTEHA NOBEPOYHOM ycTaHoBKkY, [T — B TK.

MuHMManbHOe BpemMsi OLHOIO0 W3MEPEHUs AOMKHO ObiTb TakuMm,
yToObl NPU CHATUWM noKaszaHuh C aucnrnes wunun RS-Bbixoga 6bino
HabpaHo He meHee 0,5 kBT1-y (lkan).

[lencTBuTenbHble 3HaYEHNA TENOBOW SHEpPrun, nepegaHHom B Cu-
cTeme, onpeaenstoTcs B COOTBETCTBUN C (hOpPMynamu, YCTaHOBIIEHHbI-
M B pekomeHgaummn MW 2412. [lenctButenbHoe 3Ha4yeHWe TenroBow
MOLLIHOCTN B i-TOM MOBEPOYHOM PEXMME PaCCUHUTLIBAETCS B COOTBET-
CTBUWN C POPMYIION:

E, =2, (5.15)

roe Eoi — OencTBuUTENbHOE 3HAYeHWe TenmnoBOW MOLLHOCTU B I-TOM MoO-
BEPOYHOM pexume, KBT (Mkan/y);

Wy — OencTBuTeNbHOE 3HA4YeHe TENSIOBOW 3HEPrnn B i-TOM NoBe-
poYHOM pexnme, kBT-y(lkan);

T, — Bpemst Habopa W, 4.

M3mepeHHble 3Ha4YeHUs1 TENSTIOBOM 3HEPTMM (MOLLHOCTWU) CHUMALOT-
cs ¢ gucnnes u MHpopMauMoHHbIX BbixogoB TCY. B kaxgom nosepou-
HOM pPEXUME CHUMAETCH MO TPU 3HAYEHUS TENSTIOBON SHEPTNN (MOLLHO-
CTW) 1 onpeaenseTca cpeaHee apudmMeTnyecKoe 3Ha4YeHme.

OTHocuTenbHble norpewwHoctTn TCY npu mM3MepeHun TennoBow
9HEpPrumn paccuynTbiBaoTCs No opmyre:

M-100%, (5.16)

STCHWi =
oi

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

Woi — OENCTBUTENBbHOE 3HAYeHWe TENmoBOW 3HEPrMM B i-TOM MNoBe-
POYHOM pexnme, kKBT-y (lkan);

W,; — cpegHee 3HayYeHWEe M3MEPEHHOro KONMYecTBa TEMnoBON
9HEpruun B i-ToM NOBEPOYHOM pexmnme, KBT-u (Mkan).

OTHocuTenbHble norpewHocT TCY Mpu M3MEepeHUn TenroBOW
MOLLHOCTM paccYuTbIBaOTCSA N0 hopmyne:
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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 npy M3MEPEHUM KONMYecTBa TEMSIOBOWN
3HEeprun n TennoBown MolHocTn cooTBeTcTByeT kraccy C no NOCT P
51649-2000.

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

NMPUMEYAHWE. Tlpu npoBegeHwn noBepkM B COOTBETCTBUM 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 M3MepeHuM KonmyecTBa TEMNIOBOW

SHeprum n TENoBOM MOLLHOCTH

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

NoBepka TB npu usamMepeHun konuyectsa TEMNOBOW JHEPrun u
TENNOBOM MOLLHOCTM BbINOSHAETCHA MOKaHanbHO 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 noctynann Ha MnynbCHbIN BXo4 TB 1 cyeTHbIN BXoL 4acToTo-
Mepa. Ha Bxoa TB, npegHasHa4vyeHHbIn anga nogkntodeHna MNT, nogknto-
YaeTcs MarasuH COMpoTUBIEHU. 3Ha4YeHne AaBrieHUs BBOAUTCSA MNpo-
rPaMMHO.
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Mepen kaxabiM n3MepeHnemM B NMOBEPOYHOM TOYKE NPOU3BOAUTCSH
cbpoc nokasaHui YacTtoTomepa U perncrpauus HayanbHOro 3HavyeHus
W,, [kBT-4 (['kan)] no nokasaHnam nHankatopa TB B pexume nHankaumm
Konmn4yecTsa TennoBOW 3HEPrNN N MO NOKas3aHUAM MepcoHanbHOro0 KOM-
nbtoTepa, nogkrtoyaemoro Kk TB no RS-Bbixoay.

Mo paspeluatowemy curHany (CUHXPOUMMYIbCY) UMNYTbChl C reHe-
paTopa HayuHalT NocTynatb Ha Bxog TB n yactotomep. [locrne oKoH-
YaHus npouecca nogadn UMNYrbCOB PErucTpUpyeTcs YMCno UMMynb-
coB N, nsamepeHHoe cyetdnkom nmnynbcos (Cul). KoHeyHoe 3Ha4veHne
Wk Ha nHgukatope TB (u/unu no RS-BbIxody) OUKCUMPYOTCA MO UCTe-
YeHUn 6 MUH nocrie OKOHYaHWA Habopa KonuyecTea UMMNYMbCOB B AaH-
HOW NOBEPOYHON TOYKE.

M3mepeHHOe 3HavyeHne KonmyecTBa TEMNSI0OBOW 3HEeprum paccyuTbl-
BaeTCcd No pasHOCTU nokasaHun TB:

Wmi = WKi - WHi ' (518)

roe Wi — namepeHHOoe KONM4ecTBO TEMNNOBOW 3HEpPrumn B i-TON NOBEPOY-
How Touke, kKBT-y (lkan);

W.,i — Ha4anbHoe 3HayeHne nokasaHun TB B i-TOM NOBEPOYHOM TOY-
ke, kKBT-4 ([kan);

W, — KOHe4YHOe 3Ha4yeHne nokasaHu TB B i-TOM NOBEPOYHOWN TOYKeE,
kBT-u ([kan).

M3mepeHHOe 3HayeHue TenrnoBOW MOLLHOCTM onpegendeTcs no
dopmyne:

E, = (5.19)

roe E, — namepeHHoe 3HavyeHne TensioBo MOLLHOCTY B i-TOM NOBEPOY-
Hon Touke KBT ([kan/v);

Ty — BpeMsa cyeta umnynocos W, B i-TOM MOBEPOYHON TOYKE, M.

[enctButenbHoe 3HayeHWe KonuyecTBa TENfoBOWM 3Heprun Ongd
TEeX e 3Ha4YeHUr napamMeTpoB TEMNSIOHOCUTENS onpeaenseTcda no dop-
Mmyne:

Wy =hi-p -N;i-Ky, (5.20)

roe Woi — 0encTBUTENbHOE 3HAYEHNE KOoNM4ecTBa TENSIOBOW 3HEPTUM B
I-TOM NOBEpOYHOM TouKe, KBT-4 ([kan);

h; — oHTanbnNua TennoHocuTens, onpegenseMas No 3Ha4YeHUaM
UMUTUPYEMBIX TemnepaTypbl U OaBrneHUa B i-TOW NMOBEPOYHOM TOYKe,
KBT-u/kr (l'kan/kr);

pi — NMOTHOCTb TENMOHOCUTENS NPV NapameTpax TENMNOHOCUTENS B
i-TON NOBEpPOYHON TouKe, Kr/M>;
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N; — KOfIM4eCcTBO UMIMYJSIbCOB, HACYMTAHHOE YaCcTOTOMEPOM B i-TOW
NOBEPOYHON TOYKE, LWT.;

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

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

OTHocuTenbHas norpewHocTe TB npu unamepeHun konuyectsa
TENNOBOM 3HEPrnn paccunTbiBaeTca No opmyre:

Wy =W 100%, (5.21)

8TBWi =
oi

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

W,i — cpegHee 3HayeHMEe W3MEPEHHOrO KOMM4ecTBa TEMSIOBOW
3Hepruu B i-TOM NOBEPOYHON Touke, KBT-Y ([kan);

Wi — OENCTBUTENBHOE 3HAYeHue TEMNSI0BOWN SHEPruM 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
MOLLIHOCTU B i-TO NOBEPOYHOM TouKe, %;

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

Eoi — nencTBuUTENbHOE 3HAYEHME TEernmnoBOW MOLLIHOCTU B i-TOW MO-
BEpOYHON Touke, KBT ([kan/v).

PesynbTaTbl NOBEPKM CYMTAKOTCS NOSNOXUTENbHBIMU, €CI OTHOCU-
TenbHasa NOrpeLHoCTb NPU U3MepPeHnn Konn4ecTBa TEmnsioBOW 3Heprum
N TENNOBOW MOLLHOCTU BO BCEX MOBEPOYHbIX TOYKax He npeBblluaeT
3HavyeHnn +0,5 %.

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

NMPUMEYAHUA.

1. ,El,onyCKaemﬂ onpegenAatb norpewHoOCTb TOJIbKO NMpn U3mMepeHmumn KoJin-

2.

YyecTBa TENOBOW 3HEPIUN.

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

5.7.7.

Mpn nonoxutenbHbIX pesdynbTatax nosepku no n.n. 5.7.3 - 5.7.5 ten-
NOCYETYUK CuYMTaeTCHd npollenM MOBEPKY CO 3HaYeHUsAMU norpeLu-
HOCTEN U3MEPEHUs napameTpoB TEMNIOHOCUTENS, KONu4ecTsa Tensno-
BOW 3HEPruM v TenrnoBOW MOLLHOCTU, YCTAHOBIIEHHbIMX B HacToOALEM
PYKOBOACTBE.

Mpn KomMnnekToBaHWM TensiocyeTymka coctasnawowmmu (TB, MNP, MT),
npoLueawnMm NoBepKy U COOTBETCTBYHOLLMMKN TpeBOBaHMAM MO METPO-
NOrMYEeCKNM XapakTepuctukam, npmBegeHHbIM B HACTOSILLLEN MeToaMKe,
TENMOCYETUYNK CUMTAETCA MNPOLUEAWNM MOBEPKY CO 3HAYEHUSIMU MO-
rpeLHocTen, ycTaHOBMNEHHbIMU B . 5.7.5.1.

5.8. OcbopmrneHune pesynbTaToB NOBEPKU

5.8.1.

5.8.2.

Mpn nonoXxuTenbHbIX pesynbTaTtax nosepku B npoTokone (Mpunoxe-
Hue ) penaeTcs oTMeTKa O FOAHOCTU K 3KchnyaTaumu, odopmnsieTcs
CBWOETENbCTBO O MOBepke UnM aenaetcsa oTMeTka B nacnopTte TCu,
YAOCTOBEPEHHbIE MOBEPUTENBHBLIM KNENMOM U MOAMUCLIO NOBEPUTENS,
a TCu ponyckaeTcsl K MPMMEHEHUI0 C HOPMUPOBaHHBIMU 3HAYEHUSIMU
NOrpeLLHOCTH.

Mpn oTpuuaTenbHbIX pesynbTaTax MOBEPKM OOHOIO0 WM HECKOSbKUX
n3mMepuTenbHbIX NpeobpasoBaTenen, BXOASAWMX B COCTaB TenmocyeT-
4YnKa, NPOU3BOAUTCA MX PEMOHT UMM 3aMeHa Ha npeobpasoBaTenu
aHanornyHoro Tmna. lNocne aToro TenmocyeTyYUK noaBepraeTcs no-
BTOPHOW NoBepKe.
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NMPUNTOXEHUE A. Bup cocTtaBHbIX YacTen Tenmnoc4yeT4ymka
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pasmep

3
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1 — Qucnneli uHOUKamopa; 2 — KHOMKU ynpasneHus; 3 — KpoHWmeuUH
ons kpenneHusi Ha DIN-pelky; 4 — 3az2nywku membpaHHble; 5 — 2epmo-
8800 kabesis numaHus; 6 — pasbem RS-232.

Puc.A.1. TennoBbluucnurenb ncnonHeHua TCPB-034.
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rriama merisioeblvyucriiumerisa

pasbem RS-232
\ m——m

8 @3 & 8% & &%
Dg225082250322%%
T FWwWwkFIkFuWWEZTIEFWWE
n o 009000 00000000
0000..00..0.000523
og
aa _
[o]e] aKKymyrsimop XP3
og
aog b
XP21
+ E o (3] N - E
= o 9 a8 a8l J1
33 5262562
v+
ole|e| xp20 @SKZ ole olofle|ofo]e
\ 1 XP14  XP8 XP7 XP6
1 I
obo3HayeHus 0bo3Ha4yeHus
CueHarsios CuU2Harios
66yXKOHmaKmH020 MpPexKoHMmMaKmHozo
pasbema pasbema
A2.XT1 A2.XT1
XP1-XP3 - pasbemsi 0518 nodkntodeHusi kabened cessu ¢ MNT1...M1T3;
XP6-XP8 - pasbembi 0518 nodknodeHusi kabened cesasu ¢ NP1...ITP3;
XP14 - peseps;
XP20 - pasbem 05151 NOOKIYEHUS HanpsixeHus: numaxusi =24 B
0ns nooceemku XKKU;
XP21 - pa3bem noOKIYeHUs BCMPOEHHO20 aKKyMyiamopa,
A2.XT1 - pa3sbem 05l NOOKIYEHUS HanpsiXXeHus1 numaHusi =24 B
meno8bl4ucIuUmerns;
J1 - KOHmakmHas napa paspeweHuss docmyna K Kanubpoeoy-
HbIM rapamempam;
J2 - KOoHMakmHas napa paspeuweHusi docmyna K QyHKUUO-
HarnbHbIM rnapamempam;
SK1/1 — SK1/3 - nepeknoyamenu pexxumos pabomsbl UMMybCHbIX 8X0008;
SK1/4 - pesepe (nepeknovyamersb 00MKeH Haxo0umbCs 8 MosioXe-
Huu «AKm.»);
SK2 - KHorika niepe3sariycka ripubopa.

Puc.A.2. Bug c3aam 3neKTpoOHHOro MoAaysns TennoBbIYMCIIUTENA C BHELUHUM
NoAaKIYeHUeM akKyMynsaTopa K nnare.
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nnama menosbiqucIumens pasbem RS-232

\ mm

8 25 8§ 85 8 9%
[ala] [ala) [alNal
L8 883083
I FWwuwkrIkFWWEIEFWWEF
n o 4000 0000 000 00 2000
o|lo|o|o|ofjo|o|o|e|o|e]|e]|e|o|e |§|2§|
XP3
aKKymMyrnsmop
o [ e R R & |
+ 3 =z =z =z
N g SK2 526252
ole @ ole o|lofo|ofo]e
XP20 XP14 XP8 XP7 XP6

XP1-XP3 - pasbembi 0515 nodknoveHusi kabened cessu ¢ T1...11T3;
XP6-XP8 - pasbemsbl 0515 nookntodeHusi kabened cessu ¢ NP1...[1P3;
XP14 - peseps;
XP20 - pasbem 0518 NOOKIYEHUST HanpsiXKeHuss numadusi =24 B
menio8bI4uCIuUmerns;
J1 - KOHmakmHas napa paspeweHus docmyna K Kanubpoeoy-
HbIM rapamempam;
J2 - KOoHMakmHas napa paspeweHuss docmyna K yHKUUO-
HarbHbIM napamempam;
SK1/1 — SK1/3 - nepekntoyameru pexumos pabomael UMIyIbCHbIX 8X0008;
SK1/4 - pesepe (nepeknodyamersb 00MKeH Haxo0umbCs 8 MosioXe-
HUU «AKmM.»);
SK2 - KHorika nepesarnycka rpubopa.

Puc.A.3. Buna c3aam aneKkTpoHHOro MoAaysns TennoBbIYUCIIUTENA C BHYTPEH-
HUM NOAKIIOYEHMEM aKKyMynsaTopa K nnare.
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M12x1,5"

* — cNpaBOYHbLIN pasmep

( ||

75

[nuHa MOHTaXXHOM YacTu, I*, Mmm

50

70

98

133

223

L*, MM

158

178

206 | 241

331

Puc.A.4. Tepmonpeo6pasoBatenb «B3JIET TIMC».
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NMPUNOXEHUE B. PaspsagHoCcTb MHAMKALMM NapamMeTpoB Ha AUC-

nrnee TenmnocyYeT4YnkKa

O6o3HayeHne PaspsHocT
HanmeHoBaHue napameTpa, MHAUKauum
rapameTpa eaNHNLbI n3MepeHns uenagd npobHas Mpumenanis
npwu HOMKaumm P
4acTb 4acCTb
G1 (2, 3) Pacxog maccosbi [T/4] 1-5 2
1(2,3 Pacxon 06bemHbilil [M*/4] 1-5 3
Q1 (2,
t1 (2, 3) Mam Temnepatypa namepeHHas 1-3 5
’ [°C]
t1 (2, 3) npeo6 Temnepatypa npeobpaso- 1-3 5
’ P BaHHas [°C]
Macca TennoHocuTens
mil(2 3) HapacTalLwmnM UTorom [T] 1-6 3 Mpum.1
O06beM HapacTalLnM UTo-
V1 (2, 3) rom [M7] 1-6 3 Mpum.2
KonuuyectBo TennoTbl Hapac-
W1(2,3,4,5,6) Tarowmm ntorom [[kan, [x] 1-6 3 Mpum.3
Tennoeas MoOLWHOCTL [[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 ConpotusneHue [OM] 1-4 3
YacTtoTa cnegoBaHns M-
nP1(2,3)F nynbcos [TL] 1-4 2
NMPUMEYAHNA.

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

Mocne nepernosyiHeHna cYeT4yYMKa OTCHEeT HAa4YMHaeTCA C HyJl1ieBOoro
3Ha4YeHunA.

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

Mocne nepenoyiHeHnA cHYeT4YukKa OTCHEeT Ha4dMHaeTCd C HyJleBOoro
3Ha4YeHunA.

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

Mocne nepenoyiHeHnA cYeT4YukKa OTCHEeT Ha4dMHaeTCd C HyJeBOoro
3Ha4YeHun4d.
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NMPUNOXEHUE B. OnpeneneHne KOHCTaHTbl UMMYJIbCHOMO BbIXO-
Aa pacxogomepa

1. KoHCcTaHTa uMMNynbCHOrO BbIXOAA pacxogomepa ornpegenserca  u3s
yCrnoBMsi MakCUMasnbHOW YacTOTbl CnefoBaHUst UMMYISbCOB fyae Ha BXO-
ne B TCY ucnonHeHna TCP-034, nvetoLen aHayeHne He bonee:

- 100 Ny — ansa naccmBHOro pexmma paboTbl UMNYbCHBIX BXOA0B TEMS0-
cyeTymka;

- 10 'y — ANsg akTUBHOMO peXxuma UMNYNbCHbIX BXOO0B TeniocyeTvmnKa.

2. 3HayeHne KOHCTaHTbl nNpeobpasoBaHMsa MMMYNbCHOrO Bbixoda K, pac-
xogomepoB «B3JIET 3P» ¢ yyeToM 3Ha4YeHnsa fyake MOXET ObITb Onpe-
AEeNeHo B COOTBETCTBUN C HEPABEHCTBOM

K

p

< 36 T , imn/n,

Makc

ra€ Quake — MakcMmaribHOe 3HaJyeHue SKCnyaTtaunMoHHOIro pacxona,

M3/,

PekxomeHayemble 3HadeHust K, Ong pasnuyHbiX peXXnmMoB pabdoTbl
P
nMnynbCHbIX BxogoB TCY npueeaeHsl B Tabn.B.1, B.2.

Ta6nuua B.1. NaccuBHbIN peXUm paboTbl UMNYNbLCHbIX BXOAOB TENsocyeT-
ynka (fyake = 100 ')

Dy QHamﬁ Kp 015'QHaI/I6 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 UMNYJbLCHbIX BXOA4OB TensoBbl-
yuncnutens (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 4.0 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 3HayeHue K, Ana pacxona, He npesbilla-

towero 3HaveHnss Quans. B cTonbue 7 — 3HaveHune K, ona pacxoga, He
npesbiwatoLero a3Ha4eHnsa 0,5-Qyaus.

. 3HayeHune Beca umnynbca K, pacxogomepoB «B3JIET MP» ¢ yyeTom

3HayYeHus1 fyae MOXET ObITb onpegeneHo B COOTBETCTBUN C HEPaABEH-
CTBOM

K > M, M3/V|Mn,

" 36-10°-f

Makc

roe Quake — MakcMManbHOE 3HayeHue 3JKcnnyaTauuMoOHHOro pacxopaa,
3
M°>/y.

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

TM=?ﬂ,MC.

Makc

Torpoa Bec nMmnynbCa onpegendeTcd B CoOOTBETCTBUMN C HEPaBEH-
CTBOM

T
K, = M MM,

18-10° ’
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NMPUNOXEHMUE T. NMpunoxeHns K MeToauke NoBepKu

CxeMbl NOAKINIOYEHNSA TENNOCUYeTUYMKA npu noBepke

(o6s3aTenbHbIe)

TENNOBbLIYUCIIUTESb

NP1 ...MPn nT1 ... NTn RS-232
% 4 X 1

| =

|

|

|

|

|

|

|

|

|

|

NT1..NTn 3 4

—r—'—l—
- ne1 | | . | nPn (g—b

—_ _ _—

1 - mpyborpoeod nosepoyHoOU yCmMaHO8KU;
2 - peaynupyrowut eeHmuslb;
3 - KOHMPOIsibHbIU MaHOMemp;
4 - KOHMPOIbHbIU MepMoMmemp;
TK - memnepamypHsbIl karnubpamop;
[1K - nepcoHarnbHbIU KOMIbOMep;
[P - npeobpa3osamersib pacxoda (pacxooomep, pacxoOoMep-cHemyuk u m.o.);
[T - npeobpa3oeamersnb memrepamypsbi.

Puc.l.1. Cxema nogkniovyeHnsa TC4 npu noBepke MeToAoOM HENoCpeaCTBEH-
HOro CIIUYEeHMUs.
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TENNOBBLIYUCIUTEINDb

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

R - mazasuH conpomusneHud;
' - 2eHepamop umrnyrbcos;
[1K - nepcoHarbHbIU KOMIbOMep;
[P - npeobpasosamersib pacxoda (pacxooomep, pacxoOoMep-cHemyuk u m.o.);
[T - npeobpazosamesib memnepamypbl;
Cul - cyemuyuKk umnynbCcos.

Puc.l'.2. Cxema nogkntoyveHns TCY npu nMMTauMoHHOM NOBepKe.
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MpoTokon noBepku Tennocyetymnka «B3JIET TCP-M»

(pekomeHayemasn copma)

3aBogckon HoMep McnonHeHune

oA BbInNycka

Bug nosepku

MyHkT
HanmeHoBaHume onepauun OOKyMeHTa OrmeTka o MNpumeyaHue
N0 nosepke CcOoOoTBEeTCTBUMA
BHelHUM ocmoTp 57.1
Onpo6oBaHune 5.7.2
OnpeaeneHune NOrpeLLHoOCTM NPy N3MepeHnn
ob6bema (Macchbl) n cpegHero 06 bEMHOro
(maccoBoro) pacxoga 5.7.3
OnpeneneHue NOrpeLLlHoCcTM Npyu N3MepeHnn
Temnepartypbl 5.7.4
OnpeneneHue nNOrpeLLlHoOCcTM Npyu N3MepeHnn
KoniMyecTBa TENSIOBOM 3HEPTUN N TEMNSTOBOM
MOLLHOCTU 575
TennocyeT4mk K aKkcnrnyatauum
(rogeH, He rogeH)
Hata nosepku " " 20 r.
MoBepuTensb / /
(noanwuce) (©.1.0.)
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NMPUNOXEHUE . TunoBble cxeMbl NU3MepuUTernbHbIX CUCTEM U
anropuUTMbl pacyeTa

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

|
Cucrtema

|
|
| oTonneHuA
< .,_-J-.“Qz to |
o

Arnroputmbl pacyeTa

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

rae my=Vips pr=f(t, Pr);  ha=1(t, P1); ha=1(tz, P2)

HewTaTHble cutyaumm

HC1/Ycnoeue1/ Y1 = Y11 HC1/Peakuusl/ MpucBavusaHue1
Y11 > t2>=k +1t1l HakonneH. cTon
k = —3,00000 NpuceBanBaHue1 — He 3agaHo

JononHutensHble napameTpbl *

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

* - [ONOfHUTENbHbIE MapaMeTpbl MOTYT ONpeaensTbCs, ecrn UCMonb3o-
BaTb HE3a[eNCTBOBaHHbIE KaHamnbl U3MEPEHUs pacxoda U Temneparty-
pbl C Y4€TOM YK€ UCMOMb3yEMON CUCTEMbI pa3MeLLEeHNst M3MepUTENb-
HbIX TOYEK U MHOVKALUN M3MEPUTENbHbLIX NapameTpoB, a Takke 3adaH-
HbIX JOFOBOPHbIX 3HAYEHMI NapamMeTpPOoB.
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[.2. Cxema y3na y4yeTa noTpebuTtens ans cucteMbl oTonneHusa 6e3 otbopa
TENJIOHOCUTENA U HeLMpPKyNAUMOoHHon cuctembl FBC npu fOroBopHOM 3Ha-
YyeHUU TemnepaTypbl XONO0AHOMN BOAbI

E—
o@DO
OO®

i

Cucrema
oTonneHus
< o Q2 to I

0 { t
> @ ’ ’ Cucrema 'BC

AnropntmMbl pacyerta

W1 =m1(hl - h2) W4 = W1

W2 =0 W5 = W3
W3 = m3(h3 - h0) W6 = W1 + W3
roe

My = Vi-p1; M3 = Vapg; hy =f(te, P1);  hy = f(ty, Py); hs = f(ts, P3); ho = f(to, Po);
p1= f(tl1 P]_), pP3 = f(t3a P3)1 to = txe; |30 = PXB

HewTaTHble cutyaumu

HC1/Ycnoeue1/ Y1 = Y11 HC1/Peakuusil/ MpucBavusaHmne1
Y11 > t2>=k +1tl HakonneH. cTon
k = —3,00000 NpucBanBaHue1 — He 3agaHo

[JononHutensHble NnapameTpbl

My = Vo-p2, rae pz = f(tz, P2)
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[.3. Cxema y3na y4yeTa noTpebuTtens ans cucteMbl OTOMMEHUA Npu Joro-
BOPHOM 3Ha4YeHUM TemnepaTypbl XONI04HOW BOAbI

“= O

Lo

ty

p—

<

|
Cucrema

oTonneHus
t2 |

A
=

Anropmntmbl pacyeta

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

rae mp = Vi-p1; My = Vorpo;
hy = f(ty, P1); hy = f(ts, P2);

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(t2, P2)

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

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/ MpuceansaHmne3
HakonneH. cTon
NMpucBanBaHue3d — He 3afaHO

HJononHutensHble napameTpbl

M3 = V3-p3, rae psz = f(ts, P3)
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[.4. Cxema y3na y4yeTa notpedurtensi onsi CUCTeMbl OTOMNMSIEHMA C OTOOpOM

TennoHocuTenda n uaMepeHmemMm Temnepartypbl X0nogHoun BoAbl

L

]

Cucrema
rBC

Cucrema
OTOIIJICHUA
Qz tz T
<+
Tpy6onposoa { t,
XONnoaHoMm

BOAbI

AnroputmMbl pacyerta

W1=m1(hl-h3) W4 = W1
W2 =m2 (h2 = h3) W5 = W2
W3 =0 W6 = W1 — W2

rge mp = V]_'p]_; m, = Vz-pg; p1= f(tll Pl):
hy = f(t1, Py);

HewTaTHble cuTyaumm

HC1/Ycnoeue1/ Y1 = Y11
Y11 > t2>=k +tl
k = - 3,00000

[JononHuTtensHble NnapameTpbl

M3 = V3-p3,
roe ps = f(t3, P3)
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p2 = f(tz, P2);
h, = f(tz, P2);

h3 = f(tg, P3)

HC1/Peakuusl/ NMpuceauBaHuel

HakonneH. cTon
NMpucBanBaHue1 — He 3apaHo




[.5. Cxema y3na y4yeTa Ha TeNJIOMCTOYHUKE NPU AOrOBOPHOM 3HAaY€HUN TeM-
nepatypbl XO0f104HON BOAbI

—— (]|
o>
ki
é@Ql 4 > Moparowmn
Tpy6onpoBopn
X
=
;
o Q { t .
5 L <2 2 < O6GpaTHbIN
3 </ Tpy6onpoBon
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(t, P1); ha=1(t2, P2);  ho = f(to, Po);

p1 =f(ts, P1); p2="f(t2, P2); ps=f(ts, P3)
t0 = tXB; P0 = PXB
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[.6. Cxema y3na yyeTa noTpedbuTtensa ans cuctemMbl OTONNEHUA ¢ oT6opom
TENJIOHOCUTENA NPU OTCYTCTBMU OTOMSIEHUA U AOrOBOPHOM 3Ha4YeHUN TeM-
nepaTypbl XONOAHOW BOAbI (ANA ABYXTPYOHOW HELUPKYNALUOHHOW CUCTEMbI
FBC B MexoTonuTenbHbIN Nepuon)

=]
T B0

Q, ty

Y
q

Cucrema
BC

iy

Ny

AnroputMbl pacyeTa

W1 =m1(hl—ho) W4 = W1
W2 = m2(h2 — h0) W5 = W2
W3 =0 W6 = W1 + W2

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

JononHutensbHble NapamMeTpsbl

Mz = V3z-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 =Vzps,

roe p1 = f(ty, P1);  p2 =f(tz, P2);  ps =f(ts, P3)
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[.8. Cxema y3na yyeTa noTpedbuTtensa Ans cuctemMbl OTONNEHUA ¢ OTOopom
TENJIOHOCUTENA U OTAENbHbLIM onpeAeneHneM TennoTbl, U3pacxoa4o0BaHHOMN

Ha otonneHue u NBC, npu 4OroBOpHOM 3Ha4YeHUU TeMnepaTypbl XONO4HOM
BOAbI

\; [5]
‘u?iu"ﬁu BO0
AQl tl
) 1
Cucrema —» Cucrtema NBC
oTonrneHus
A *TZ |
< >
AnroputMbl pacyeTa
W1 =m1(hl-hO0) W4 =W1-W2 (Wrc)
W2 =m2(h2 - h0) W5 =W3 (Woronnetme)
W3 =m2(hl-h2) W6 = W4 - W3 (Wrsc)
oo
W1 =m2(hl-h2) W4 =wW1 (Woronnerie)
W2 = (ml1l-m2)(hl-h0) W5 = W2 (Wrsc)
W3=0 W6 = W4 + W5 (Wrc)
roe My = Vip1;, My =Vapy p1=1(ty, P1); p2=1(t2, Po)
hy = f(ty, P1); ho=1(tz, P2);  ho =f(to, Po); to = txs; Po = Pxe
HewTaTHble cutyaumm
HC1/Ycnoeue1/ Y1 = Y11 HC1/Peakuusl/ MpuceansaHmne1
Y11 > t2>=k +tl HakonneH. cTon
k =-3,00000 NpucsanBaHue1 — He 3apaHo

HJononHutensHble NnapameTpbl

Mz = V3-p3,
roe ps = f(ts, P3)
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[.9. Cxema y3na y4yeTa noTpedutensa Ans CUCTeMbl OTONJIEHUA C OTOOPOM
TENSIOHOCUTENSA U HELMPKYNSLUMOHHOMN cucTembl BC ¢ oTAeNbHLIM yYeToM
B cucteme 'BC npm 4OroBOpHOM 3Ha4YEeHMUU TeMNepaTypbl XONOAHOW BOAbI

—_—

o@O
OO®

Q1 *tl

ICMCTema Qs ts
Cucrtema 'BC
oTonneHus
QX FZ |
< =
Arnropmutmbl 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-pg; M2 = Vapp; M3 = Vapg;
p1 = f(ty, Pa); p2 = f(t2, P2);  ps = f(ts, P3);
hy = f(ty, P1);  ha =1(tz, P2); hs = f(ts, P3); hys = f(txe, Pxs);
tO = tXB; |30 = PXB
HewTaTHble cutyaumm
HC1/Ycnosue1/ Y1 = Y11 HC1/Peakuusil/ MpuceBanBaHme1
Y11 > t2>=k +tl HakonneH. cTton
k = —3,00000 NMpucBanBaHne1 — He 3apaHo
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NMPUNOXEHUE E. AICTOYHNKN BTOPUYHOIO NUTAHUA

i -
[
\\' +V -V

\+voo+<
O

90 * +V ADJ
=R |

y \O/}O y

*

|

3

|
o/

100*

A

a) Bug cnepeau

* - CNpaBOYHbIN pasmep

1 — 8UHMbI KOHMAaKMHOU KO/I00KU 8bIXOOHO20 HarpsXeHust =24 B; 2 —
€8emoOUOOHbIU UHOUKaAmMop BKIIYEHUS UCMOYHUKa 8MOPUYHO20 Mu-
maHusi; 3 — eUHM 3a3eMrieHusi; 4 — 8UHMbI KOHMAaKMHOU KO/T0OKU Mo0-
KrmovyeHuss HanpskeHus numaHusi ~220 B 50y (L — nuHusa, N —
Helumparnb); 5 — cepbea 018 0c80b60XX0eHUS 3awernku; 6 — 3auwesika 0ns

KkpenneHusi Ha DIN-pedke.

Puc. E.1. UcTOYHMKM BTOPUYHOro nutaHua cepum ADN-1524 (=24 B 15 BT) n

ADN-3024 (=24 B 30 BT).

A

6) Bug cboky
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