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BBeneHue

HacTosilee pykoBOACTBO MO 3KCNnyaTauuMu npegHasHavyeHo AN U3yyeHusr yCTpou-
cTBa u paboTbl TennocyeTymkoB TCK5.

TennocyeT4mkn SBMATCA KOMOMHMPOBAHHBIMW, COCTOALLMMU U3 (DYHKLMOHAmNbHBLIX 6110~
KOB (COCTaBHbIX YacTen) - CpeaCTB U3MEPEHU, 3aperncTpMpoBaHHbIx B FocpeecTpe.

[nsa npaBunbHOrO M NOMHOIO N3y4YeHUs YCTPOMCTBA U paboTbl TENNOCYETYNKOB Cre-
AyeT [OMONHUTENBHO M3Yy4nTb YCTPOWCTBO M paboTy ero ¢yHKLMOHanbHbIX GrOKoB,
NpuvBEeOEeHHYI0 B NX 3KCMyaTalMOHHOW OKyMEHTaLUmK.

TennocueTtumkn cootBeTcTBYIOT TpeboBaHmam FTOCT P 51649 n TOCT P EH 1434-1.

KapTa 3aka3a TennocyeTymka npuBegeHa B NpunoxeHunm A.

1 HasHauyeHue n ycnosus skcnnyatauum

1.1 TennocyeTynkn npepgHasHayeHbl AN M3MEPEeHU M perncTpauuy napameTpos
TENOHOCUTENS 1 KONMYECTBa TennoThl (TENMOBOW 3HEPTMI) B BOASAHBLIX U MAPOBbLIX CU-
cTemax TennocHabeHus notTpebuTenein  UCTOYHUKOB TEMIIOBOW SHEPTUM.

TennocyeTynkn MoryT BbITb NPUMEHEHBI HA 0BbEKTaX TEMNO3HEPreTUYeckoro, Npo-
MbILLUIIEHHOIO M KOMMYHarbHO-ObITOBOro KOMMIeKca B cocTaBe Y3roB yyeTa, MHdopma-
LIMOHHO-U3MEPUTESBHBIX CUCTEM U UBMEPUTESTBHBIX KOMMIEKCOB.

TexHu4eckne XapaKTepPUCTUKN N3MEPUTESIbHbIX KaHaroB TeEMNJ/1I0CYETYMKOB B COCTaBe W3-
MepUTESNbHbIX KOMMJIEKCOB C ,qma(bpanvlamm onpeaenarTcAa B nopsdake, yCTaHOBIIEHHOM
OopraHamu d)e/:lepaanoro AreHTCTBa Nno TEXHUYECKOMY perynmpoBaHnio 1 MeTponormun.

1.2 TennocyeT4nkn obecneymBatoT:
- BeleHne kaneHgaps v perucrpaumio BpeMeHn HapaboTku;
- NpeacTaBreHne Ha Tabno TeKyLMX 3Ha4YEHNI U3MEPAEMbIX BEMNNYMH;

- peructpaumMs B 3HEProHe3aBUCHMbIX apxvBax W npeAacTaBneHne Ha Tabno
cpenHevyacoBbIX M CPeOQHECYTOYHbIX 3HAYEeHUN pacxoga, TemnepaTypbl, pasHOCTU TeM-
nepaTtyp, pa3HOCTM Macc W [aBMeHWs, UTOTOBbIX 3HavyeHu obbema, mMaccel, Konuye-
CTBa TEMMOThI (TENMOBOW 3HEPrMN) N BpEMEHU HapaboTKu;

- perncTpaums TEXHONOrMYeCcKMx napamMeTpoB 1 hOpMMpOBaHME CUrHANOB yrnpaBne-
HUS' MCNOMHUTENbHLIMA MEXaHU3MaMu B CUCTEMaX aBTOMAaTUYECKOro peryrnmpoBaHus
TennonoTpebnenuns;

- AnarHocCTuKa HeVICI'IpaBHOCTeIZ COCTaBHbIX YacTel TennocyeTynka, AonyCcTUMbIX
Onanas3oHoB M3mepeHm7|, OTCYTCTBUA HaNPAXEHUA NUTaHua n Bbl60p pexnma paﬁOTbl
TennocyeT4yuka npu Hann4ynn guarHoCTupyemsbix cmyaumﬂ;

- NMpeAcTaBrneHne N3MepUTENbHOW U ANarHOCTUYECKON MHAOPMaLUMn HEMOCPEACTBEHHO
WK MO FNIMHUSAM CBSI3N (KOMMYTUPYEMbBIM UM HEKOMMYTUPYEMBIM) Ha BHELLHWE YCTPOWCTBa
(NpuHTEpP, HakoMUTENbHbINA NyNbLT, KOMMNBIOTEP, MOAEM) NOCPeACTBOM MHTepdercoB RS232,
RS485 w/unu Centronics.

1.3 Ycnosus akcnnyaTtauum:

- TeMnepaTypa oKpy>aloLLero Bo3gyxa B gnanasoHe ot 5 go 50 °C;

- OTHOCMUTENbHAasA BNaXHOCTb BO3ayxa He 6onee 95 % npw TemnepaTtype go 35 °C;
- aTmMocbepHoe gaBnexne B guanasoHe oT 84 go 106,7 kla;

- CvHycouganbHas Bubpaums YactoTor oT 5 go 25 'y ¢ amnnuTyaon cMeLLeHns He
6onee 0,1 MM;

- nepeMeHHoe YactoTtol 50 'y MarHMTHOE More HanpPsKEHHOCTLIO He 6onee 40 A/wm;
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1.4 MapamMeTpbl aNEKTPONUTaHUA: OT CETU NepeMEHHOro Toka HanpshkeHvem 220 B
YyacTtoTton 50 Iy, OT BCTPOEHHbIX UM aBTOHOMHbIX UCTOMHWUKOB MUTaHWUSA — B COOTBET-
CTBMM C 3KCNnyaTauMOHHOW AOKyMeHTaumen yHKUMoHansHoro 6rnoka.

1.5 CteneHb 3awwmThl PyHKUMOHANbHbLIX ONOKOB TENNOCYETYNKOB OT MPOHUKHOBEHUS
Nbinu 1 Bnarn He HUXe IP54 no TOCT 14254.

2 TexHuyeckue xapaKTepUCTUKU PYHKLNOHANbHbLIX BNOKOB
TEnnocYeTYNKoB

2.1 B coctaBe TENSIOCYETUYMKOB NMPUMEHSIOTCA Criefylolmne cpeacTtea U3MEPEHUIA: Bbl-
uncnutene konuyectea Tennotbl BKT-5, npeobpasoBatenu pacxoga (pacxogomepbl,
cYeTyMKK), TepmonpeobpasoBaTeny CONpPOTUBIIEHUSA U UX KOMMNMEKTbI, NpeobpasoBaTe-

N AaBneHnsa Tunbl KOTOPbIX NpuBeAeHbl B Ta6n|/|ue 1.

Tabnuua 1
VicnonHeHune Tun Tepmonpeobpa-
TennocyeT- Tun npeobpasosatens 3oBartenewn conpo- Twn npeobpasoBa-
ynka pacxoga TVBIEHUS U UX KOM- Tenen OaenexHus
MnrexkToB
TCK5-1 MP3M
TCK5-2 OMUP-NMPAMEP-550
TCK5-3 MacTep®noy
TCK5-4 B3JET OP KTOTP
TCK5-5 YPCB «B3NET MP» TCIM-H TCNTBX naoTBX-1
TCK5-6 UsS 800 KTCOTBX-B TNT-1 caB
TCK5-7 SONO 1500 CT KTCMN-H SJIEMEP-100 (ko-
TCK5-8 ULTRAHEAT KTC-b Obl Nnpegena no-
TCK5-9 B3rncC B3JIET TINC rpewwHocTn 025 n
TCK5-10 METPAH-300INMP T3M 100 050)
TCK5-11 BCT TOM 110
TCK5-12 TOM
TCK5-13 UFM-3030
TCK5-14 OPr.M

WcnonHeHne TennocyeTyvka onpeaenseTcs TunoM npeobpasosaTens pacxona.

2.2 B coctaBe TENMOCHETYMKOB MOTYT MPUMEHSATBCA PacXxOAoOMepbl NEePEMEHHOrO
nepenaga gaeneHust Ha ocHoee anadparmam no FOCT 8.586.2-2005 n npeobpasosa-
Tenen pasHocty aaeneHun no FOCT 22520-85, umetoLime BbIXOAHOW TOKOBbIVA CUrHan B
Anana3soHe nameHeHus toka (0-5), (0-20) nnun (4-20) mA no FTOCT 26.011-80.

3  TexHnyeckue xapakTePUCTUKM

3.1 AmanasoHbl n3aMepeHui u npeaenbl JoMyCKkaeMblX 3HaYEHU NOrpeLLHOCTEN Mpu
M3MepeHUn napameTpoB BOAbI U KONMYECTBA TEMMoThbl (TENMOBOW 3Heprun) B paboumx
YCNOBUSIX MPUMEHEHNSI COOTBETCTBYIOT 3HaYEHUSIM, NPUBEAEHHbIM B Tabnvue 2.

Tabnuua 2
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[nana3soH n .
pefenbl AonyckaeMblX 3Ha4EeHWIA OTHO-
M3mepsiemas BenuumHa namepe- _ o
vt cuUTenbHOM norpewHocTu, %
+(2+4 Atmin/At+0,01G,/G) (knacc C no TOCT
Konuyectso Tennotsl, [k 0-10° P 51649, knacc 1 no FOCT P EH 1434-1) l);

(Mkan) +(3+4Atmin/At+0,02Gs/G) (knacc B no TOCT
P 51649, knacc 2 no FOCT P EH 1434-1)?

KonuyecTtso Tennoson 0-10° * (1,5 + 50/A0) .
aHeprum, 'x (Mkan) + (2,5 + 50/A0) ?
Macca, T, 06bem, M° 0-10° +12: 427
MaCCOBbI@ pacxop,,3 T/Y; 0—10° +19: 4 92
00BbEMHBIN pacxog, M™/4 ’

o _ + ( 0,4+0,005t) °C
Temneparypa, °C 0 -150 (abcontoTHas NOrpeLLIHOCTb)
PasHocTb Temnepatyp,°C 3-147 * (1 + 4Atmin/At)

2 0-30

Hasnexune, MlMa (krc/cm®) (0 - 300) +2

Y Mpu nprMeHeHUn npeoBpasoBaTeneli pacxoaa ¢ NpedenamMm norpeLlHoCTY U3Me-
eHuin He bonee = 1,0 %
Mpun npumeHeHMn NpeobpasoBaTenein pacxoda ¢ npegenamy NnorpewwHocT name-
peHmn ot +1,000+2,0 %

[nanasoHbl n3aMepeHun 1 npegenbl AonyckaeMbIX 3Ha4YeHUA NOrpeLLIHOCTEN NPy n3-
MepeHun napameTpoB Mapa M Konu4yecTBa TennoThl (TENnoBOW 3Heprun) B paboumx
YCNOBUSIX MPUMEHEHNSI COOTBETCTBYIOT 3HaYEHUSIM, NPpUBEAEHHbLIM B Tabnuvue 3.

Tabnuua 3

[nana3oH ns- Mpenensl gonyckaemMbiX 3Ha4YeHUN
Viamepsiemasn senuinHa MepeHuit OTHOCWTENbLHOI NorpeLHocTy, %
KonuyectBo tennotsl, Ok 0-10° +4
(MCkan)
KonuyectBo Tennosoun 0-10° + (1,5 + 50/A0) 12);
aHepruw, F'Ox (Ckan) + (2,5 + 50/A0)?
Macca, T; 06beM, M° 0-10° 19129

MaccoBbin  pacxon, T/y;

- 10° 1). 4 52
06beMHbIN pacxog, M~/ 0-10 17, £2

+( 0,4+0,005t) °C

Temneparypa, °C 100 - 500 (abcontoTHasi NOrpeLIHOCTb)
[aenenune, MMa (krc/cm®) 0-30 o
(0 - 300) -

" Mpu npumeHeHun npeobpaszoBaTteneii pacxoaa C NpefenamMit MOrPeLIHOCTY U3Me-
eHuli He bonee + 1,0 %

) Mpu npumeHeHun npeobpasoBaTteneit pacxoga ¢ npeaenaMy NorpeLiHocT nsme-

peHnn ot + 1,0 po + 2,0 %

YcnoBHble 0603HaYeHUs1 BENMUYMH, NPUHATLIE B Tabnuuax 2 u 3:
- Gg 1 G — BepxHU npegen ,umanaang M3MepeHnn pacxoda cyeTymka U U3MepeH-
HOe 3HayeHne pacxoda COOTBETCTBEHHO, M™/Y;

- t — Temnepatypa TennoHocutens, C;
- At - pasHOCTb TemnepaTyp BoAbl B nogatowem n obpatHom Tpybonposoge, °C;
- Atmin = 3 °C — HaMMeHbLLEee 3Ha4YeHNe pasHOCTM TeMnepaTyp;
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- AO = (t - ty) — pa3HOCTb TeMnepaTtyp TennoHoOCUTeNs 1 xonoaHou sodel, °C;
- tx £20 °C — yCnOBHO NOCTOSIHHOE 3HAYeHWe TemnepaTypbl XONOo4HON BOAbI.
MprumeyaHne — OCHOBHbIE TEXHUYECKME XapaKTepPUCTUKM COCTaBHbIX YacTew Ten-

FNIOCHETHMKOB NpUBEAEHbI B X 3KCMyaTaLMOHHOW AOKYMEHTauun.

3.2 lMpepenbl gonyckaeMblX 3HaYEHWN OTHOCUMTENBHOW MOrPELLHOCTU NpU UsMepe-
HUWN BPEMEHN COOTBETCTBYIOT 3Ha4eHusM + 0,02 %.

3.3 TennocyeTynkn yCTONUMBLI K YCTAHOBUBLUMMCS OTKITOHEHUSIM HaMNpsbKeHUst nu-
TaHusa yactoTtou (50 + 1) 'y B AnanasoHe uameHeHus ot 187 no 242 B.

3.4 MowHocTb, noTpebnsiemMan TennocyeTYMKamMm OT CETUM MEePEMEHHOrO TOKa, He
npesbiwaet 32 B-A.

MprmeyaHne — 3HavyeHne MOLHOCTU COOTBETCTBYET KOH(pMrypaumm TennocyeTymka
c AByms npeobpasoBaTensmMu pacxoa, KOMMIeKToM TepmonpeobpasoBaTenen n ABymMs
AaTynkamMm gaBrneHus.

3.5 TennocyeT4MKM NPOYHbI U FrEPMETUYHBI MPY BO3AENCTBMU HA MX COCTaBHbIE Ya-
CTV Npo6HOro OaBneHWUs, COOTBETCTBYOLWEro He MeHee 1,25 oT 3HayeHuss pabouero
AaBreHus.

3.6 Macca n rabapuTHble pa3mepbl COCTaBHbIX YacTeW TEMIOCYETYNKOB HE MpPeBbI-
LIaOT 3HAYEHMWN, NpUBEAEHHbIX B Tabnuue 4.

Tabnuua 4

Xapaktepu- CocTaBHas 4acTb TennocyeTynka

CTuKa co- Mpeobpa3zoBa- Tepmonpeob- | [Mpeobpaso-
CTaBHOW Ya- | Bblumcnurens Tenb pacxoga pasoBaTenb BaTenNb AaB-

CcTun nexHus

Macca, kr 1,5 46 1,2 1,6
abapuTHble aOnvHa — 225 anunHa - 970 anvHa - 85 anvHa - 60
pasmepbl, wnpuHa — 80 wnpuHa - 320 LwnpuHa - 85 wmnpwuHa - 60
MM BblcoTa - 180 BblcoTa - 460 BblcoTa - 600 BbicoTa - 160

3.7 CpepHsis HapaboTka Ha oTka3 He MeHee 50000 u.
3.8 CpepnHuii cpok cnyx6bl He MeHee 12 neT.

4 KomnnekT noctaBku

HavnmeHoBaHue O603Ha4YeHne Kon MpumevaHne
TennocyeTymnk TCK5 1w, | CocTaB cornacko nac-
nopTy
Macnopt PBAK.400880.029 INC 13K3.
PykoBoacTBO No 3KC-
nnyataumm (Metoauka | PBAK.400880.029 P 193k3.

noesepku — pasgen 11)

OkcnnyaTaunMoHHas
AOKyMEHTaUMsi Ha co-
CcTaBHble 4YacTn

PykoBoacTtBo no akc-
nnyaTaumu, nacnopr,
MeTOAMKa NOBEPKK CO-
rfacHO KOMMMEeKTY Mno-
CTaBKM COCTaBHOM 4a-
CTN

5 Yctpoiicteo u npuHuun pa6oThl

5.1 KOHCTpYKUMS M NpUHLMN paBoThbl TeMocYyeTymka
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KOHCTpYKTMBHO TENMOCYETUMKN COCTOSAT M3 OTAESNbHBLIX COCTaBHbIX YacTel (cpeacts
N3MEpPEeHUI, YTBEPXAEHHBbIX TUMOB), 0ObeANHEHHbIX B CPEeACTBO M3MEPeHWs obLummun
TpeboBaHUsAMM, pernameHTUPOBaHHLIMW TexXHU4eckumu ycrnosuamn TY 4218-029-
15147476-2006.

MpvHUMN AercTBUS TENNOCYETYMKOB OCHOBaH Ha NpeobpasoBaHWW BbluUCIUTENEM
cUrHanoB, MOCTynawLLMX OT uU3MepuTernbHbiX npeobpasoBaTtenen, B nHdopmaumo o6
n3MepsieMbix napameTpax TEMOHOCUTENS C NOCMEAYLWMM BblYMCIIEHNEM, HA OCHOBA-
HWU N3BECTHbIX 3aBUCMMOCTEN, KONUYecTsa TeNMoThbl.

5.2 KoHcTpykums n npuHumn paboTsl BblMMCIIUTENS 1 npeobpasoBaTenen

KoHCcTpyKkumns 1 npuHUMn paboTbl Beluncnutensa u npeobpasosartenet npuBeaeHo B
UX 3KCMIyaTaLMOHHON JOKYMEHTaLMN.

6 VYkasaHue mep 6esonacHocTu

6.1 TennocyeT4ynkn cooTBETCTBYIOT TpeboBaHuAM no 6esonacHocTn FTOCT P 51350.

6.2 Mpun paboTte ¢ TennocyeTYMKaMn onacHbIM1 hakTopaMm SBMAAIOTCH CETEBOE Hanpske-
HMe MUTaHUS COCTaBHbIX YaCTel TENMOCHETYMKOB, a Takke TemnepaTtypa 1 AaBreHne TennoHo-
cuTens.

6.3 CTeneHn 3aWwuTbl COCTaBHbIX YacTel TennoCHETUYMKOB OT MOPaKeHWUs dneKTpu-
YeCK/MM TOKOM MpUBEAEHbI B MX JKCMIyaTaLMOHHOW OKYMEHTaUMK.

6.4 MNpun paboTe ¢ COCTaBHbIMM YAcCTAMWU TEMMOCYETYMKOB CrneadyeT PYKOBOACTBO-
BaTbCH yKaszaHWsMW Mep 6e30macHOCTW, NPMBEAEHHBIMU B UX SKCMIyaTaLMOHHON AOKY-
MeHTaLuu.

6.5 PaboTbl N0 MOHTaXy M OEMOHTaxXy npeobpasoBaTenemn, HEMNOCPEACTBEHHO KOH-
TaKTVpYOLMX C TEnnoHocuTenem, cnegyeT Npov3BoAWMTb MPU OTCYTCTBUWM AaBfeHWs B
TpybonpoBoAax 1 nx nepekpbITUn Ao u nocrne npeobpasoBaTens.

7 HacTpoiika

7.1 HacTpovika TennocY4eTYMKOB 3aKrnioyaeTCcsd B OCHOBHOM B HACTPOMKe BblYMCAUTE-
ns n npeobpasoBaTenen pacxoaa, 3KCnnyaTaunoHHON AOKYMEHTauuen KoTopbix Npeay-
CMOTpeHbI crieunansHble TpeboBaHna Mo Mx NoAroToBke K paboTe.

Mopsinok HaCTPOMKW BblMMCIIMTENS U NpeobpasoBaTenen NoAPo6GHO PACCMOTPEH B UX PYKO-
BOZACTBAX MO 3KCMITyaTaumn.

IMpn HacTpolike BblMMCIIMTENEN PEKOMEHAYETCH NPeaBapUTENBHO COCTaBWTL Tabnuuy 6asbl
HaCTPOWKW, @ cama HacTpolKa MOXeT ObITb BbINOMHEHa Ha NoboM aTane nNpoBeaeHWst MOAroTo-
BUTENbHbIX paboT, HAaMPUMEP: Ha MeCTe AKCMITyaTaLyu, Nocre MOHTaXa BbIYUCIIUTENS.

7.2 Tpwv BbINONHEHNM HAaCTPOVKM BblMMCIIUTENEN cneayeT o6patutb ocoboe BHUMa-
HMe Ha crnegyloLme nx ocobeHHOCTH.

- BBOA 3HayeHus Beca (LeHbl) MMMynbca MpPOM3BOAMTCA B eduHuuax obbema
«nuTpy. MakcumansHoe 3HadveHue Beca nMnynsca 1000000 n (1000 m3) MuHMManbHoe
0,000001 n.

Ona npeobpasoBaTtenen C 4acTOTHbIM BbIXOAHbIM CUrHamoMm 3HayeHue Beca VM-
nynbca B (B nuTpax) onpeaensaeTcs U3 BblpaXeHus:

B=0Q/3,6f,
rae Q — Hauborbluee 3HauyeHre pacxoaa, Moy,
f — yacToTa BbIXOAHOrO CUrHana npw pacxoge Q, 'u.

PesynbTaT OKpyrnsoT ¢ TOYHOCTLIO He xyxxe 0,1 %.

- TN BbiIXo4a npeo6pasosaTenﬂ pacxoaa.
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BrixogHas YactoTa npeobpasoBaTens pacxofa He JoSkHa npeBbiwaTh:
- 200 Ny Ha naccMBHOM BbIXOAE;
- 1000 'y Ha aKTMBHOM BbIXOAeE.
- HOMUHanbHasi cTaTuyeckas xapakTepucTuka TepmornpeobpasoBaTens.

Mpn n3MepeHnsx neperpeToro napa B BblUMCMUTENE pa3peLLeH BbIGOP TONbKO nna-
TUHOBbIX TepMonpeoGpasoBaTenel ¢ HOMUHaNbHBIM ConpoTMBIeHeM 50 Om.

Mpy n3MepeHnsaX HacbILEHHOro napa B BblYMCnUTene paspelleH Bblbop TOMbKO
nnaTMHOBLIX TepmonpeobpasoBaTenen ¢ HOMUHanNbHbIM conpoTusneHnem 50 n 100 Om.

- pexunmbl 06paboTkn AMarHoCTUPYyEMbIX CUTYaLUiA.

BbluncnnTens MMeeT HECKOSBKO TakMX PEXUMOB MO pasHbiM napameTtpam. Mpexae,
YeM YCTaHOBWUTb OAMH U3 HUX, BHUMATESIbHO O3HAKOMbTECH C PYKOBOACTBOM MO 3KCMIY-
aTauuu BblYUCIIUTENS.

8 YcTaHoBKa U MOHTax

8.1 JkcnnyaTaunoHHbIE OrpaHNYeHns B MPUMEHEHMN COCTaBHbIX YacTen TennocyeT-
YMKOB NpUBEAEHbI B NX IKCMNyaTaLMOHHON JOKYMEHTaLUN.

8.2 Bce pa6OTbI Nno MOHTaXy, 3Kcnnyatauun wu O6CJ'Iy)KMBaHVIIO Tennoc4yeTyunka
OOJKHbI MPON3BOANTLCA NUuamMun, N3yHnBLLMMU HaCTodLLee pyKOBOACTBO MO aKcnyaTa-
Unn, a TaKkke akcniyataymoHHYO OOKYMEeHTauUo COCTaBHbIX yacTen, BXOA4ALWMX B KOM-
NNeKT TennocyeT4ynka.

8.3 lMpn BBOAE TENMocyeTuMKa B IKCMNyaTauuio NpoBepbTe €ro KOMMMEKTHOCTb U
KOMMIIEKTHOCTb €ro YacTel Ha COOTBETCTBMW 3KCNIyaTaLMOHHOW AOKYMEHTaLMUN.

8.4 BbIiNOMHMTE BHELLUHMWN OCMOTP YacTen TennocyeTyMKa C Lenblo BbIBNEHNA UX
MEXaHUYECKNX NMOBPEXAEHUN, NPENATCTBYHLLNX MPUMEHEHMIO.

8.5 PasmelleHne n MoHTax

Pa3melLeHne 1 MOHTax YacTen TennocyeTymKa OOJDKHbI npon3BoanTbCA B COOTBET-
CTBUM C TDEGOBaHMHMM nx SKCI'IJ'IyaTaLI,VIOHHOf;I OOKyMeHTauunn.

[ns cBA3W BbluMCIUTENS U NpeobpasoBaTenein peKoMeHAyeTCa NPUMEHATb SKPaHU-
poBaHHble Kabenu unu pasmMellatb MX B MeTannopykoBax, ANMHaA kabenen [ormkHa
ObITb MO BO3MOXXHOCTM MMHUMarbHOW. He gonyckaeTtcs npoknagka kabenen Henocpen-
CTBEHHO C CETEBbIMU Kabensamu, a Takke psAoM C MOLHBIMA MCTOYHMKAMU SMEKTPO-
MarHUTHbIX MOMEX.

YcTaHoBka TepMonpeoGpasoBaTenei B Tpy6onpoBo AOMKHA NPOM3BOANTLCSA B CO-
OTBETCTBUM C PEKOMEHOaLMsSIMU UX M3rotoeuTens. TepmonpeobpasosaTenu creayer
ycTaHaBnuBaTb B rUb3y (KapmaH), 3anofiHEHHY0 Macriom, Mpy 3TOM peKoMeHayeTcs
MPUMEHSTb MIb3bl OT NMPOV3BOANUTENSA TepMonpeobpasoBaTeneil.

9 nNoparoToBka 1 Nopsigok pa6oThl

9.1 Mepepn Havanom paboTbl yoeantTecb B COOTBETCTBUM YCTAHOBKM U MOHTaXa 4a-
CTel TeNNocYeTYMKOB TPeBOBaHNAM VX 3KCNyaTaLMOHHON 4OKYMEHTaLNN.

9.2 Mopsgok NoaroToBkKU U paboThl YacTel TEemnnocYeTYNKoB OOIMKEH COOTBETCTBO-
BaTb TpeBGOoBaHMSAM NX SKCMIyaTaLMOHHON AOKyMEHTaLMN.

Mocne npoBeaeHua paboT No NnpoBepke paboTOCNOCOOHOCTU YacTen TennocyeTyMKa
HeobXxoAMMO NPOBECTU KOMMMEKCHYIO NMPOBEPKY paboTbl TEMMocYeTyMKa, 3aKmoYatoLLy-
t0Csi B NpoBepke (hyHKLMOHMPOBAHUS BCEX 3a4€MNCTBOBAHHBLIX U3MEPUTENbHBIX KaHanoB
TemnepaTtypbl, AaBneHus 1 obbema (pacxona).
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MpoBepKky NPOBOASAT B YCNOBUSIX AEWCTBYIOLLErO y3ra yyeTa npu pexumax nortpet-
NEHVsI TEMNOHOCUTENS], KOFAa 3HaYeHUsi TEMMepaTypbl, 4aBMNEHUsI U pacxofa HaxoasTcs
B Npefenax AvanasoHoB uamepeHuin. KOHTporio nofnexat Tekylue nokasaHusi BblYmc-
NUTENsi MO BCeM KaHanam u3amepeHuit. Ecriv pesynbTaTbl KOMMTIEKCHOW NMPOBEPKW MOMOXW-
TenbHble (NoKa3aHWs BCEX W3MEPSIEMbIX BEMUYMH UMEIOT [OCTOBEpPHbIE 3HAYeHUst), TO, Mpu
HeoBXoAMMOCTH, COCTaBHbIE YacTy TennocyeTYMka NoMBUpYOTCS B COOTBETCTBUM C TpeGoBa-
HUSIMU UX 3KCTINyaTaLWOHHON JOKyMEHTaLMM.

BHUMAHME! TMnombupoBaHne B obsizaTenibHOM nopsigke Npou3BoauTCAa Ans Tenno-
CUYETUMKOB, MPUHATLIX B KOMMEPYECKYHO SKCnIyaTaumio.

9.3 B npouecce akcnnyataummn TensnocyeTymka nameputenbHas nHdopmaumsa npea-
cTaBnseTca Ha Tabno Bblumucnutens. Nopsagok AencTBui onepatopa npu NpocMoTpe
nHdopMaLun NpuBeLeH B PyKOBOACTBE MO 3KCNyaTauuy BblHUCINTENS.

N3meputenbHas nHdopMaumnsi MOXeT OblTb NpecTaBrneHa Ha BHELLHWE YCTPOWCTBa
npuemMa, XpaHeHuss U npeacTaBneHuss (NMPUHTEP, HaKOMWTENbHbIA NynbT, KOMMbOTEP
HenocpefCTBEHHO UM NOCPEACTBOM MOAEMa).

10 TexHuueckoe obcnyxuBaHue

10.1 TexHnyeckoe obOCnyXMBaHWE COCTaBHbIX YaCTeN TENNOCHETYNKOB JOMKHO NPOM3BO-
OVTbCSA B COOTBETCTBUM C TPEBOBAHMAMM MX SKCTTyaTaLMOHHON LOKYMEHTaUMM.

10.2 B npouecce akcnnyataumm TennocYeTYNKoB HEOBXOAUMO B YCTaHOBIEHHbIE
CPOKM OCYLLECTBMATb NOBEPKY KaK TennocyeTymka B LEIOM, Tak U ero cocTaBHbIX Ya-
CTel No COOTBETCTBYIOLLUM METOANKAM MOBEPKM.

BHUMAHMUE! Ecnu mexnoBepouHble uHTepBanbl (MIMW) cocTtaBHbIX YacTten Tenno-
cyeTymKkoB oTnuyatotcs ot MM TennocyeTymnka, TO UX NoBepkKa AOIK-
Ha NPoBOAWTBLCSA B CPOKW, yKasaHHble B MX CBUOETENbCTBE O MOBEpKe
U MHOM JOKYMEHTE, NOATBEPXAAIOLLMM MOBEPKY.

10.3 B npouecce akcnnyaTaumm SONycKaeTCsl 3aMeHa COCTaBHOM YacTu TennocyeT-
yYnka, He noanexaiwien pemoHTy, Ha Apyryto. BHOBb BBOAMMOE CpeacTBO M3MEPEHUI
OOIMKHO cOooTBETCTBOBATL TpeboBaHMAM, NpUBEAEHHBIM BO BBOAHOM YacTU HACTOsILLEro
PYKOBOACTBA, U OOIMKHO ObITb MOBEPEHO B YCTAHOBIIEHHOM MOpPsSAKe, a B NacnopTe Ten-
rnocyeTyMKa fomKHa ObITh caenaHa CoOOTBETCTBYHOLLAA OTMETKA.

[Mpw BbINONHEHNUN BbllL€yKa3aHHbIX yCJ'IOBMﬁ, noBepka Tenrioc4yeT4nka He npoBoanT-
C4.

10.4 Menkvne HeMCNpPaBHOCTW, HE CBA3AHHbIE C HApYLUEHWEM NIIOMOMPOBKM YacTen Ten-
NoCYETHMKA, YCTPaHSTCA 0OCNY)XMBAKOLLMM NEPCOHANOM Ha MECTe 3KCnIyaTaLum.

YCTpaHeHMe HeVICI'IpaBHOCTeIZ yacTen TennocyeTymka, CBSA3AHHbLIX C HapyuweHnem
Knevima msrotoButens wu/mnm nosepuTesnibHOro Knemma, npon3BoanUTCA opraHnsaumamu,
nMerLwmnmMmmn cooTeeTCcTBylolee pa3pelleHne Ha BbiNoJIHEHNE PEMOHTHbIX pa60T.
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11 Metoauka nosepku

MeToguka nosepku cornacoaHa MU CU OI'YT «BHUUM um. O.N.MeHgeneesa» 7
mapTa 2011 r. u ycTaHaBnNuBaeT METOAbI 1 CpeAcTBa MOBEPKM TEMNOCHETYNKOB.

[NepBMYyHON NoBepke nognexart TeNnOCYETYNKM Mpun BbIlNyCKe 13 npoun3soacTea Ui
npu BBOAE B 3KCN1yaTauuto, a Takke B npouecce aKcnsyataumm nocne peMoHTa Tensno-
CcYeTYMKa, CBA3AHHOrO C BBEAEHMEM B COCTaB TEMMoCYeTYMKa COCTaBHOM 4YacTu Apyroro
TMna.

Meproamnyeckoi noBepke NOABEPratoT TENMOCHETUMKM, HaXOAsLWMecs B aKcnnyaTa-
umu.

TennocyeTynkn nognexar KOMMSEKTHON UM NO3NeMeHTHOM noBepke cornacHo M
2573-2000 «TennocyeTynkn Ans BoasHbIX cUCTEM TennocHabxeHusa. Metoguka nosep-
ku. O6LMe NonoXeHnsa».

B npouecce akcnnyaTauuu, Npy NPOBEAEHUM KOMMMEKTHOW MOBEPKW, B COOTBET-
cteun ¢ MNP 50.2.006-94 «lNopsigok npoBeAeHUs NOBEPKU CPeACTB U3MEPEHUNY AoMycC-
KaeTcs MpoBOAMTL MOBEPKY TOMbKO TEX U3MEPUTENbHBIX KaHaMNoB TennocYeTyYmKa, KOTo-
pble onpeaensitoT NPUroAHOCTb TEMMOCHETYMKA ANIS 3KChnyaTauum B YacTu NpUMeHsie-
MO0 Yncna N3MepsieMblX BENUYMH.

Mpu nNoaneMeHTHoO NOBepke, COCTaBHbIE YacTy TENNocYeTYMKa (CpeacTea nsMepe-
HUIA YTBEPXOEHHOro TMNa), BXOAsALME B €ro CoCcTaB, NOABEPraloT NoBepke OTAEsbHO C
NepuoAMYHOCTbIO, yCTaHOBMNeHHoW B H Ha 1x noBepky.

MexxnoBepouHbIn MHTEpBaN TennocyeTymkoB mcnonHeHnn TCK5-1 — TCK5-12 co-
cTtaBnseT 4 roga, ncrnonHeHun TCK5-13 n TCK5-14 — 3 ropa.

[Mocne peMoHTa COCTaBHOW YacTy TEMNMocYEeTYMKA UMM 3aMeHbl HEUCNPABHOW YacTu
TennocyeTyMka Ha OOHOTUMHYIO U MOBEPEHHY B YCTAHOBMEHHOM MOPSAKE COCTaBHYIO
yacTb, U Npy OTpakeHUU hakTa 3aMeHbl B nacnopTe TensnocdeTymka (pasgen «Ceepe-
HMS O 3aMEHE COCTaBHbIX YacTen») TenmnocyYeT4YMK/ NOBEPKE HE MoABEpratoT.

11.1 Onepaummn noBepku

Mpu npoBeaeHUN NOBEPKU AOMKHbI ObITh BLIMOMHEHBI ONepaLun, ykasaHHble B Tab-
nuue 5.

Tabnuua 5

HanmeHoBaHue onepaunn | MyHKT meToaukn | [NepBuyHas MNepunogudyeckas
noBepka nosepka

BHeLwHMI ocmoTp 11.7.1 na na

Onpo6oBaHue 11.7.2 na na

Onpeaenexnne meTponoru- 11.7.3

YECKMX XapaKTepUCTUK Npu

n3mMepeHuu:

- TemnepaTypbl 1 pa3HOCTH

TeMmneparyp; 11.7.3.1 na na

- AaBfieHuns; 11.7.3.2 na na

- MaccoBOro pacxoga u

Macchbl; 11.7.3.3 na na

- KONIMYecTBa TennoThbl 11.7.3.4 na na

[MoBepka cocTaBHbIX YacTel TennocyeTYnka, NPoLleaLnX NoBepPKy y U3roTOBUTENS,
MOXET He BbINOSTHATLCS.
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Mpu npoBeaeHnn NepBUYHOM NMOBEPKM MPU BbIMyCKE M3 NPOU3BOACTBA UMW MpU BBO-
A€ B 3KCMryaTaLuio NOBEPKY COCTaBHbIX YacTel TEMMOCYETYMKOB PEKOMEHAYETCH Npo-
BOAWTb B Cry4yae ncteyeHunsi 6onee nNonoBMHbI MEXNOBEPOYHOrO MHTEpPBana.

B npouecce akcnnyaTauuu TEMMOCYETYMKOB €r0 COCTaBHbIE YacTu, SIBMSIOLMECH
CpeacTBaMu M3MEPEHU YTBEPXKAEHHOrO Tuna, NoABepralnTcs NepnoanyecKkon noBepke
C MepuoanYHOCTbIO, ycTaHoBeHHoW H Ha noBepKy COCTaBHOW YacTu.

11.2 CpepcTBa NOBEPKU

anI npoBeaeHnn noBepKn TenyioCHeTYNKOB N NUX COCTaBHbIX yacten LOMKHbI npu-
MEHATbCA cneayruimne cpencrtesa NoBEPKA:

1. YcraHoBKa pacxogomepHasi: AvanasoH BOCNPOW3BEAEHUsi pacxoga B COOTBET-
CTBUW C AManasoHOM MOBEPSIEMOrO Pacxo4oMepa, 3HauYeHUs! NPeaerioB OTHOCUTENbHOM
norpewHoctTn He 6onee 1/3 oT npepenoB AOMyCKaeMOW OTHOCUMTENbHOW NOrpeLUHOCTM
N3MepeHuin noBepsieMoro npeobpasoBaTens pacxoaa;

2. MNaposon Tepmoctat TMna TI1-5 gns BocnpousBedeHUs TemnepaTypbl KUNeHus
BOAbI C NOrpeLLHoCcTLI0 He 6onee + 0,03 °C;

3. HyneBow TepmocTtat nnm cocyabl [btoapa ons BocnpovsBedeHus TemnepaTypbl
nnaBneHus Nbaa ¢ NorpeLwHocTLo He 6onee + 0,02 °C;

4. 06pa3suoBbIVi NIIATUHOBLIA TEPMOMETP CONPOTMBNEHUS 2 pa3spsiga no TY 50-479-
84,

5. maHomeTp rpy3onopLuHeBon MI1-6 nnmn MIM-60 no FTOCT 8291-83;

6. komnnekc ana uamepeHus gasnexHus umdgpposon UMAL, ananasoH Bocnpousse-
aexvsa gasneHus ot 0,1 go 1,6 Mla, npeaensl ocHoBHOM norpetuHocTn 0,02 n 0,05 %;

7. CteHp CKC6. TY 4217-023-23041473-98.

[onyckaeTcs NpMMeHeHNe Opyrux CPeACTB NMOBEPKN M BCroMoraTensHoro obopyao-
BaHUS, NpeaycMoTpeHHbIX H Ha NOBepKy COCTaBHbIX YacTeln TENMOCYETUYNKA, BKIIOYast
cpeacTBa noBepku TepMonpeobpasoBaTtenert conpotusneHmst no FOCT P 8.624-2006
(FOCT 8.461-82) n npeobpasosaTenei gasnenus no MM 1997-89.

11.3 TpeboBaHus k KBanudgukauum nosepuTenen

K npoBegeHuio namepeHuin npu nosepke n obpaboTke pesynsTaToB M3MepeHuin o-
NycKarTCsl NULLa, aTTECTOBaHHbIE B KA4ECTBE NOBEPUTENEN, N3Y4MBLUNE IKCMyaTaun-
OHHYI0 JOKYMEHTALMIO Ha TEMMOCYETUYUK, Ero COCTaBHbIE YaCTW U CPEeACTBA NOBEPKMY,
MMEIoLLME OMbIT NOBEPKN CPeaCcTB M3MEPEHMI pacxoaa 1 obbema, TemnepaTtypbl U AaB-
NEeHVs, a TaKke NpoLUeALINe MHCTPYKTaX Mo TEXHUKE 6€30MacHOCTM B YCTAHOBIIEHHOM
nopsiake.

11.4 TpeboBaHusa 6e3onacHoOCTU

Mpu npoBegeHUN NoBepKM AOMKHbI cobntogaTees TpeboBaHMs 6e3o0nacHOCTM B CO-
oTBeTCTBUM C «[1paBunamMm TEXHUYECKONM SKCNIyaTaumum 3N1eKTPOYCTaHOBOK NoTpebuTe-
neny.

Mpwn paboTte ¢ nsmepuTenbHbIMKU NPUGopamMm 1 BCnomoraTernbHbIM 060pyaoBaHMEM
[OMxHbl cobnogaTeca TpeboBaHus 6€30NacHOCTH, YKkasaHHbIE B UX 3KCMyaTauMOHHbIX
OOKYyMeHTax.

11.5 Ycnosus npoBefeHns NOBEPKM

Mpn npoBeaeHnn NoBEPKN OOIMKHLI COOMIOAATECS CNeayoLme YCrnoBus:

- TeMnepaTypa okpyxatoLero sosgyxa ot 15 go 30 °C;

- Temnepartypa NoBepoyHon xuakocti ot 5 go 40 °C;

- OTHOCMUTENbHAas BNaXHOCTb Bo3ayxa He 6onee 80 %;

- atMmocdepHoe aaernenne ot 86,0 no 106,7 kMa;

- BHELUHWE 3MEKTPUYECKNE U MarHUTHbIE NONS HAMPSXXEHHOCTLIO He Gonee 40 A/wm;

- HanpshkeHne nuTaroLlen cetn ot 187 go 242 B.
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[onyckaeTcs BbINOMHEHME NOBEPKM B paboumx yCroBusIX SKCnyaTalum TennocyeT-
Ynka npu cobnrogeHun TpeboBaHui K yCNoBUSIM 3KCMNyaTauum noBepovHoro obopyno-
BaHUs.

11.6 MNoaroToBKa K NpoOBEAEHNIO MOBEPKM

Mepen npoBeaeHnem NOBEPKU OOMKHbI OblTh BbINOMHEHbI CrieaytoLine noarotosu-
TenbHble paboThbl:

- MpoBepKa Hannuns NoBepoYHoro obopyaoBaHMsa B COOTBETCTBMU C M. 11.2 HacTo-
SILLIero pykoBOACTBa;

- NpOBEpKa HaNMuna AeNCTBYHOLLMX CBMAETENBCTB Ha CPeacTBa NOBEPKU.

MoaroTtoBka k paboTe kaXaoro CpeAcTBa NOBEPKM, BXOASLLENO B COCTaB NOBEPOYHO-
ro o6opyaoBaHus, OOSMKHA NPOU3BOAUTBECS B COOTBETCTBUM C UX SKCMNNyaTaLUMOHHON
AOKYMeHTaunen.

Mepen npoBeneHnem NoBepku JormkHa OblTb cOOpaHa NoBepoYHas cxema cornacHo
MeTOoAMNKe NMOBEPKM Kaxaowm COCTaBHOM YacTu TennocyeTymka.

Mpn npoBegeHUN KOMMNNEKTHOWN MOBEPKU N3MEPUTESBHBIX KaHAMNOB TenmnocyeTymKa
MEeTOA0M HEMOCPeACTBEHHOIO CITMYEHNS MOBEPSIEMOrO TenocyeTymka ¢ paboynm ata-
TIOHOM CXema MOoAKNIYeHNs npeobpasoBaTenen K BblYUCIIUTENO COrMacHO ero pyko-
BOZCTBY MO 3KCMnyatauun.

Mpn npoBeeHNN NOINEMEHTHOM NOBEPKM MOBEPOYHAs CXxeMa COrfacHoO MeToanke
NoBEepKM Kaxaom COCTaBHOWM YacTu TENOCHETUYMKA.

11.7 MNpoBeneHne noBepkun

Mpv npoBedeHUM MOBepkU HeoGXoaMMO BECTU MPOTOKOS, pekoMeHayemas dopma
KOTOPOro npueeaeHa B NpunoxeHnmn b.

11.7.1 BHewwHui ocMoTp.
Mpwn BHeLHeM 0CMOTpe AOMMKHO ObITb YCTAHOBIEHO:

- COOTBETCTBME TWUMA COCTABHbIX YaCTe TEMIoCcHETUMKA (MO MX SKCTITyaTaUyOHHbIM [OKy-
MeHTaM) Tunam, NprBedeHHbIM B 2.1 HACTOSILLEro PyKOBOACTBA;

- Hanu4yne cBnaeTeNbCTBa O NoBepke (nacnopTa C OTMETKOM O I'IOBepKe) Ka)KOOW COCTaBHOM
4YacTu;

- COOTBETCTBME cparcrmqecmx TUNOB M 3aBOACKNX HOMEPOB COCTaBHbIX yactel TMnam u Ho-
MepaM, ykadaHHbIM B NacnopTte TennocHeT4nKa,

- OTCYTCTBME MEXaHUYECKUX NOBPEXAEeHUA 1 AedeKTOB MapKUpPOBKW, NPensTCTBYO-
LWMX NpaBUIIbHOMY BOCTPUSITUIO 0603HaYEHUIA (PYHKLIMOHANbHBIX 3NIEMEHTOB yrpasne-
HUS1 paboTo UMK CYNTLIBAHMIO NOKa3aHWIA NO UHAKKATOPY.

TennocyeTurk cuMTaeTCs NpoLLeaLeit NOBEPKY C NONOXKMUTENbHLIMM pesynbTaTaMu, ec-
N €ro KOMMIEKTHOCTb COOTBETCTBYET BhilLieyKa3aHHLIM TPeBOBaHMSAM 1 KaKOas ero cocTas-
Has YacTb UMeET OeCTBYHOLLMIA JOKYMEHT, NOATBEpPXKOaloLLMii ee NMoBepKy.

11.7.2 OnpoGoBaHue.

OnpoboBaHune gonyckaeTcs MPOBOANTbL B OTCYTCTBMM NPEACTaBUTENSI MOBEPOYHOIO
opraHa.

Mpn onpo6oBaHMM JOMKHO BbITb NPOBEPEHO PYHKLIMOHNPOBAHNE BCEX COCTABHbIX
yacTen TennocyeTymka.

Mpn onpo6oBaHMM NpoBepsAETCst BO3MOXHOCTb BU3yasibHOrO NpeacTaBrneHns nsme-
psieMbIX BENWYUH (NPY HANU4MmM HANKaTOpa) NN Hanu4yue BbIXOAHOIO CUrHana npwm
BO34EeNCTBUMN Ha BXO COCTaBHOW YacTu N3mMepseMomn BESTIMYNHBI.

[nsa cocTaBHbIX YacTewn, NPy NOBEPKE KOTOPbIX NPUMEHSIETCA KOMMbIOTEP UMW UHbIE
BCMOMOraTesibHble YCTPOWUCTBA, AOIMKHO ObITb YCTAHOBIIEHO HAaNM4Me KOMMYHUKaLMOH-
HOW CBA3W AaHHbIX YCTPOWCTB C NOBEepPseMOon COCTaBHOM YacTbio TENNOCYETYMKA.
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TennocyeTumK, He YOOBMNETBOPSIOWMIA YKa3aHHbIM TpeGoBaHUSIM, K AanbHeNLeMy npo-
BEEHMIO MOBEPKW HE JONYCKAETCS.

11.7.3 OnpegeneHne MeTPONorMyeckux xapakTepucTuk.

11.7.3.1 OnpeneneHne NOrpeLwHoOCTM Npy U3MepeHN TemnepaTypbl U pasHOCTH
Temneparyp.

a) KomnnekTHas nosepka.
Mpu npoBegeHMN KOMNMNEKTHOW NOBEPKWN ONpeaenstoT NOrpeLlHOCTU Kaxaoro name-

pUTENbHOIO KaHana (TepMOﬂp906p830BaTeﬂb conpoTnBneHna mn Bbll-IVICJ'IMTeJ'Ib) Tenno-
cyeT4uKa.

TepmonpeobpasoBaTenb CONPOTMBIEHWI YCTaHABNMBAKOT B TepMocTaTt U nocneno-
BaTeNbHO BOCMPOM3BOAAT 3HAYEHMs1 TemnepaTyp, NpMBEOEHHbIE B METOAMKE MOBEPKM
TepmonpeobpasoBaTens.

Mpn kaxxgom 3HaYeHUM TemnepaTypbl BbIMONHAKT TPU U3MEPEHUA, CYMTbIBAs NOKa-
3aHWs C MHOMKaTopa BblYMCIUTENS.

Mpu KaxxgoMm 3HaYeHUM TemnepaTtypbl ONpefensT ee cpefHee 3HaYeHne 1 3Have-
Hre abconTHONM NorpeLHoCcTM A Npu n3amepeHun TemnepaTypbl o hopmyrne:

A=t,—t, °C

roe: tw — cpegHee 3HadeHue TemnepaTypbl No NokasaHUAM Beluucnutens, °C;

t, — 9TanoHHoe 3HaveHvne Temnepartypsl, °C.

[Mony4yeHHble 3Ha4YeHWs MOrpeLlHOCTU He AOMKHbI MpEeBbIWaTh 3HayeHusl, onpene-
neHHoro 13 BbipaxeHus + (0,4+0,005t) °C.

OTHOCUTENBHYIO MOrPeLIHOCTb O TEMMOCYETYMKA NPU U3MEPEHUN PA3HOCTU Temmne-
paTyp onpegenso no opmyne:

0 =100 (At,— At,)/At,,%

roe: At,— pasHOCTb CpeAHMX 3HAYEHUA TeMnepaTyp, U3MEPEHHbIX MO ABYM KaHanam
Tennocyetyuka, °C;

At; — pa3HOCTb 3TaNOHHbIX 3HA4YeHWI TeMnepaTyp Npu X U3MEPEHUU MO [ABYM
COOTBETCTBYHOLLMM KaHanam TtennocyeTyuka, °C.

[Mony4yeHHble 3HaYeHWs1 NMOrpeLlHOCTU He OOSMKHbI MPEeBbIaTh 3HAYeHus1, onpene-
NEHHOro M3 BblpaxeHus £ (1 + 4Atmin/Aty), roe: Atmin — MMHUManNbHasa pasHOCTb TemMnepa-
Typ, M3mepsaemMmasi JaHHbIM KOMMIIEKTOM TepMornpeobpasoBaTenen ConpoTUBNEHNS.

TennocyeTumk cuMTaeTcs npoLeaLler MOBEPKY C NOSIOXUTENbHbIMY pe3ynbTaTtamu, ec-
1M NOMyYeHHbIE 3HA4YEHNS NMOTPELLHOCTEN COOTBETCTBYHOT YCTAaHOBIEHHLIM TpeboBaHMAM.

B) MoanemeHTHasa nosepka.

Mpn npoBegeHUN NO3MEMEHTHOWM MOBEPKM TEMMOCHETYMKA KOMMNEKT Tepmonpeob-

pasoBaTenePl COMpPOTMBINEHNA U BblYUCITUTENBb Tennoc4yeT4Ynka noBepATCA B COOTBET-
CTBMM C NX METOAMKON NnoBEpPKU.

TennocyeT4nk cuMTaeTCs NpoLLeALlei NOBEPKY C MONOXUTENbHLIMI pesynbTaTtamu, ec-
NN KOMMNEKT TepMonpeobpasoBaTenen 1 BblUUCIUTENb COOTBETCTBYIOT KPUTEPUSM FOAHO-
CTW, YCTaHOBMEHHbBIM B MX METOAUKAX NMOBEPKM.

11.7.3.2 OnpepaeneHve NOrpewwHoCT! Npy M3MEPEHUN AaBNeHns.

a) KomnnekTHas nosepka.

[pwn npoBeaeHNN KOMMNMEKTHOW NOBEPKM ONpeaensatoT NOrpeLlHOCTU KaXaoro name-
PUTENBHOIO KaHana (npeo6pasoBaTenb AaBneHna n Bbl‘-IMCJ'IMTeJ'Ib) Tennoc4yeT4umnka.
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[Mpeobpa3oBaTenb AaBneHUsi COEAMHAIOT C 3TaNoHHbIM CPEACTBOM BOCMpPOM3BeAe-
HVSA AaBneHns 1 nocnefoBaTenbHO BOCNPOU3BOAAT 3HAYEHUS AABMEHNS, NPUBEAEHHbIE
B MeToAuKe nosepkn npeobpasoBaTtens, HO He MeHee 1/3 OT 3HaYeHus BEPXHEro npe-
Aena gmanasoHa n3MmepeHuin npeobpasosaTens.

Mpw KaXxgoM 3Ha4YeHUM AaBNEHUS BbIMOSTHSAIOT TPU U3MEPEHNS, CHUTLIBAsS MOKa3aHUs
C UHAVMKaTOpa BbIMUCIUTENSI.

Mpy kaxgoM 3Ha4YeHUW JaBreHWs ONPedensoT ero cpefHee 3HaYeHe U 3HaYeHue
OTHOCUTENBHOW NOrpeLIHOCTM & Npy n3MepeHun AasneHns no popmyne:

6 =100 (Py — Ps)/Ps, %

roe: Py — cpegHee 3HayeHuWe AaBrneHns no nokasaHuam Belumcnutens, Mra;

t, — aTanoHHoe 3HaveHue AasneHus, MlMa.

Mony4eHHble 3HAYEeHWsI MOrPELUHOCTU He AOMKHbI MPEBbIAaTh 3HAYEHNS, PaBHOrO +
2 %.

TennocyeTurk cCYMTaEeTCs MPOLUEaLLEN NOBEPKY C MONMOXMUTENbHLIMM pesynbTaTaMu, ec-
1N NONYyYeHHbIE 3HAYEHMS1 NOTPELLHOCTEN COOTBETCTBYIOT YCTAHOBMEHHLIM TPEBOBaHMSIM.

B) [MoanemeHTHasi noBepka.

Mpv npoBedeHUN MO3INIEMEHTHOWM MOBEPKM TenrocyeTynka npeobpasoBaTeny Aas-

NeHna U BblMUCTUTENb TensiocyeTynka noBepAarTCA B COOTBETCTBUM C UX METOANKON
NnoBEepPKU.

[MoBepKy BbIMMCIIUTENSA AOMYCKAeTCsl He BbIMOMHSATL, €CNK OHa Oblna BbINOMHEHA Mo
n. 11.7.3.1..

TennocyeTurk cuMTaeTcs npoLeaLler MoBEPKY C NOSIOXUTENBbHBIMU pe3ynbTaTtamu, ec-
N1 npeobpasoBaTtenb AABMNEHUsI U BbIMUCTIUTENb COOTBETCTBYHOT KPDUTEPUSIM FOOHOCTM, yCTa-
HOBMEHHbBIM B X METOAMKAX NMOBEPKU.

11.7.3.3 OnpepneneHne NorpeLwHoCcTV Npu N3MepeHnn MaccoBoro pacxoda v Macchl.

a) KomnnektHas nosepka.

Mpy npoBedeHNM KOMMNEKTHOW MOBEPKWN OMPeaenstoT NOrPeLHOCTM KaXaoro nsme-
puUTENBHOrO KaHamna (npeobpasoBaTtenb pacxoda U BbIMUCIUTEND) TEMMOCYETYMKA.

MpeobpasoBaTtenb pacxoaa COeQUHSAIOT C 3TanoOHHBIM CPeACTBOM BOCNPOM3BEAEeHNS
pacxofa u nocrnegoBaTenbHO BOCMNPOU3BOAAT 3HAYEHNS pacxoda, NpuBedeHHbIe B Me-
ToOMKE MOBepku npeobpasoBaTens, KPOMe 3HAYEHUN, MPU KOTOPbIX NOrpeLHOCTb npe-
ob6pasoBaTtens npeBbiwaeT + 2 %.

Mpn kaxgom 3HayeHun pacxoda BbINOMHSIOT TP U3MEPEHNUs TeKyllero pacxoga u
onpefensalT 3Ha4YeHne MnpupaLleHMss Maccbl, CYMTbIBAs MOKasaHWs C MHAMKaTopa Bbl-
yucnuTens.

Mpu NnpoBeaeHWN NOBEPKM 3HAYEHUS MPUPALLEHNST MACChl JAOMKHbI COOTBETCTBOBATb
3HaYeHMsIM, NPU KOTOPbIX eauHMLa MMaaLwero paspsida nokasaHuii He BHocuna Obl no-
rPELLUHOCTb B pe3ynbTaTt uamepeHuin bonee, 4yem + 0,2 %.

Mpn kaxaom 3HaYeHWU pacxoda OMNpefensioT ero cpefHee 3HayeHUe U 3HauveHus
OTHOCUTENBHOM MOrpeLHoCcTU Og NPU U3MEepPeHUn pacxoga M NOrpeLuHoCcTU Oy Npu us-
MepeHUU Maccbl Nno dopmynam:

8G = 100 (Gy — Ga)/Ga, %

B = 100 (M, — Ma)/Ms, %

roe: Gy — cpeaHee 3Ha4YeHMe MaccoBOro pacxona no nokasaHuam BblHUCTIUTENA, T/‘-l;
G, — 9TanoHHoe 3Ha4YeHne MaccoBOro pacxoaa, T/‘-I;
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My — 3Ha4YeHWe nNpupaLleHnsi Macchbl No NokasaHUsIM BblYUCIIUTENS, T;
M, - 3TanoOHHOE 3Ha4YeHne mMacchl, T.

MprmeyvaHue — MpupalleHne Macchbl ONpeaensitoT Kak Pa3HOCTb TEKYLLEro U Npeabl-
AYLLEero nokasaHui.

anI NPUMEeHeHNn noaepquon YCTaHOBKMN, peanmayroumt?l MaccoBbIi MeToq, U3Me-
peHvu7|, pacxon G, onpenendarT Kak YaCcTHOoe OT AefieHNUda 3TalloHHOro 3Ha4YeHua Maccehbl
Ha BpeMA 3anosiHeHnA VI3MepVITeJ'IbHOl7I €MKOCTU YCTaHOBKMW.

Mpu npyMeHeHUN NOBEPOYHON YCTaHOBKW, peanusyrLlinmin o6bemHbIi MeTos n3me-
peHui, pacxog G, n maccy M, onpegensoT no dopmynam:

G = VIT-p, T/4;

M;=V-p, T

roe: V — aTarnoHHoe 3Hauenue obbema, M;
T - BpeMsi 3anofHeHnsa U3MepuTenbHOM EMKOCTU YCTaHOBKM, Y;
P — NNOTHOCTb BOAbI NPU NPOBEAEHNM NOBEPKY, M3,

3HayeHMsa NNOTHOCTM onpeaensitoT cornacHo M 2412-97 «BopgsiHble cuctembl Ten-
nocHabeHusi. YpaBHEHUS U3MEPEHUIA TEMNNOBOW 3HEPTUM U KONM4YecTBa TennoHocUTe-
ns».

I'IonyquHble 3Ha4eHusA I'IOFpeLIJHOCTeIZ He OOMXKHbI NpeBbllaTh 3HAYEHUSA, paBHOro +
2 %.

TennocyeT4mk cYMTaeTCs NpoLUeaLen NOBEPKY C NONOXMUTENbHLIMM pe3ynbTaTaMu, ec-
1N NOMYyYeHHbIE 3HA4YEHMS MOTPELLHOCTE COOTBETCTBYIOT YCTAHOBNEHHBIM TPEBOBaHMSIM.

B) MNMoanemeHTHasa nosepka.

Mpy npoBeaeHNM MOSNEMEHTHON MOBEPKU TEMMOCYETUMKA €ro COCTaBHble 4acTu:
npeobpasoBaTeny pacxofda, TepmonpeobpasoBaTeny CONpoTUBIEHUsi, NpeoGpasoBa-
TENM AABMEeHNs1 U BbIYMCIIUTESb NOBEPSAIOTCA B COOTBETCTBUMN C UX METOOVKON MOBE PKU.

[MoBepKy COCTaBHOM YacTu JOMNYCKAETCS HE BbIMNOMHATb, €CNy OHa Obinia BbIMONHEHA
no n.n. 11.7.3.18 unu 11.7.3.28.

TennocyeT4nk cuMTaeTCs NpoLLeALle MOBEPKY C MONOXWUTENbHLIMI pesynbTaTtamu, ec-
N BCe €ro COCTaBHble YaCTW COOTBETCTBYIOT KPUTEPUAM FOAHOCTM, YCTAHOBIEHHBIM B UX
MeToAMKax NMoBepKy.

11.7.3.4 OnpepeneHvie NOrpeLlHoOCTH NPy UBMEPEHNN KONMYECTBa TENNOThI.

a) KomnnekTHasa nosepka.

Mpu npoBegeHMN KOMMNMEKTHOW NMOBEPKWN ONpenenstoT NOrpeLHoOCTU Kaxaoro nsme-
pUTENbHOrO KaHana konuyecTBa TenmnoTbl (Npeobpa3oBaTenb pacxoaa, KOMMNMEKT Tep-
Monpeobpa3oBaTtener CONPOTUBIIEHUS U BbIMUCIUTENDB) TENNOCYETYMKA.

MpumeyaHne — Mpy NpoBeAeHNM NOBEPKN UCMOMb3YIOT 3HAYEHUS OABMNEHUN, NPUHS-
Tble KOHCTaHTamu B gnanasoHe ot 0,5 go 1,6 Mla.

BHUMAHWE! MNpwu npoBeaeHnn nosepku cnegyeT NPUMEHATb NOBEPOYHYIO YCTaHOB-
Ky, peanuayoLLyto 00 beMHbIA METO U3MEPEHUN.

TepmMonpeobpa3oBaTeny CONpOTUBMNEHUI YCTaHABNUBAIOT B TepMocTaThl, npeobpa-
30BaTenb Pacxofa COEAMHSIOT C 3TaNoOHHbIM CPeACTBOM BOCMPOU3BELAEHUS! pacxoda W
nocrefoBaTenbHO BOCMPOW3BOASAT Pa3HOCTM TemnepaTyp M pacxoda, COOTBETCTBYHO-
e 3Ha4YeHUsIM:

1) Atmin< At< 1,2Atmin 0,9Gmax < G < Grnax

2)10°C < At<20°C Gi£G<1,1G;
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3) (Atmax— 5) S ALS Atmax ~ Gmin< G < 1,1Gmin

rae: Atmin U Atmax — MUHUMarbHOE U MakcuMaribHoe 3Ha4yeHne pasHOCTU Temnepartyp
COOTBETCTBYIOLLEro KOMMIeKkTa TepmonpeobpasoBarene, °C;

Gmin, Gt M Gax — 3HaY€HUSI MUHUMATNbHOTO, NePEexXofHOro U MakCMManbHOro pac-
XOfia COOTBETCTBYIOLLETO NpeobpasosaTtensi, M-/4.

MpumeyaHmns.

1. 3HayeHWe TemnepaTypbl, BOCNPOM3BOAUMOE TEpMOCTaTOM ANns Tepmonpeobpa-
3oBaTensa obpaTHoro TpybonpoBoaa, Npy NepBbiX ABYX NMPOBEPKAX PEKOMEHOYETCS Bbl-
6upaTtb B npegenax ot 40 go 50 °C, npu Tpetbert — o1 0 go 10 °C.

2. Pacxog Gmin OOMKEH COOTBETCTBOBATb 3HAYEHWIO, MPUM KOTOPOM MOrpeLUHOCTb
npeobpasoBaTtens pacxoga He npesbiwaeT + 2 %. [Ans TaxoMmeTpuyecknx npeobpaso-
BaTenen pacxoda (CY4eTYMKOB BOAbI) 3HaYeHne pacxoga Gmin HE NMPUMEHSETCA.

3. lMpupalleHne KonuyecTsa TEMMOTbl ONPEAEnsloT Kak PasHOCTb TEKyLlero u
npeablayLlero nokasaHui.

I'IpV| KaXXQoM 3Ha4YeHUW pacxoga v pa3HOCTU TemnepaTtyp onpenendarT 3HadeHue
npupatlleHmna konnvectsa TensioTbl, CHNTbIBAA NoKasaHUA ¢ UHOMKATopa BblYUCIIUTENA.

Mpu npoBeaeHNV NOBEPKM 3HAYEHUS MPUPALLEHUS KONMUYECTBA TEMNMOTbl AOMKHbI
COOTBETCTBOBATb 3HAYEHWAM, MPW KOTOPbIX eanHULA MNafLLIero paspsaa nokasaHuin He
BHOCMMA Obl NOrpeLHOCTb B pe3ynbTaTt uamepeHun 6onee, yem + 0,6, + 0,3 n £ 0,2 %
COOTBETCTBEHHO NPW NEepBOW, BTOPOW 1 TPETbEN NPOBEPKE.

Mpu kaxxgon npoBepke onpenenstoT 3Ha4eHUs OTHOCUTENBHOW MOrPeLLIHOCTM g Npu
M3MepeHUn KonmyecTBa TennoThl Mo hopmyne:
0 = 100 (Qu — Q5)/Qs, %
roe: Qu — 3HayeHVe NpupaLLeHnst KONMYeCcTBa TENMOTbI MO NOKAa3aHMAM BblYUCTIMTE-
na, FAx;
Q. - 9TanoHHOEe 3Ha4YeHue KonnyecTea TennoTbl, IIx.
3HaueHusa Q, onpeaensioT no gopmMyne:
Q5= M, (hn - ho)‘ rox
roe: M, - aTanoHHOe 3HadeHne Macchl, onpeaeneHHoe no metoguke n. 11.7.3.3, Ho €
y4yeToOM TemnepaTtypbl, BOCNPOM3BOAMMOM TEPMOCTATOM [Afis TepmonpeobpasoBaTtens
nopatowero Tpybonposoaa, T;
h, n h, — 3HTanbnusa, COOTBETCTBYIOLLAA TemnepaType, BOCMNPOU3BOAVMOMN

TepMocTaTamMu Ans TepMmonpeobpasoBaTtenein nogatowero u obpaTHoro TpybonpoBo-
nos., ['Ix/T.
3HauyeHus aHTanbnMM onpeaenstoT cornacHo MU 2412-97 «BoasiHble cucTtembl Ten-

NOCHabXeHWs. YpaBHEHNA U3MepPEHUIA TENSIOBOW 3HEPTUM M KONMUYECTBA TEMMOHOCUTE-
nsy».

Mony4yeHHble 3HAYEHUs NOrpeLUHOCTE, B 3aBUCUMOCTU OT MPeaenoB OTHOCUTEMb-
HOW norpeluHocTn npeobpasoBaTtenein pacxoaa, HOPMUPOBAHHBLIX B UX 3KCMNyaTauMOH-
HOW JOKYMEHTaLMWN, He AOMKHbI NPEBbILIATb 3HAYEHWUIA, ONpeaeneHHbIX U3 BbIPaXKeHWIA:

- £ (2 + 4Atmin/At + 0,01Gs/G) %, npy HOPMUPOBAHHbLIX Mpedernax NorpeLlHoCT He
bonee £ 1,0 %

- £ (3 + 4Atmin/At + 0,02G,/G) %, Npy HOPMMPOBAHHbBIX NPeAenax MorpeLIHoOCT He
bornee + 2,0 %
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rae: Atmin — MMHUManbHOE 3Ha4YeHne PasHOCTM TeMNepaTyp COOTBETCTBYHOLLErO KOM-
nnekta Tepmonpeobpasosatenen, °C;

At — U3MepeHHOe 3HayeHre pasHoCTM Temnepatyp, °C;
Gea— BepXHWil Npeien AuanasoHa U3MepeHui pacxoaa npeobpasosarensi, M>/u;
G — M3MepeHHOe 3HaueHue pacxoaa, M/y;

TennocyeTurk cYMTaeTCs MpoLueaLlen NOBEPKY C MOMOXKMTENbHLIMA pe3ynbTaTtaMu, ec-
1N NoMyYeHHble 3HAa4YEHMS MOTPELLHOCTE COOTBETCTBYIOT YCTAHOBMNEHHBIM TPEDOBaHMSIM.

B) MNoanemeHTHas nosepka.

Mpy nNpoBeaeHUM MOSNEMEHTHON MOBEPKM TEMMOCYeTUYMKa €ro COCTaBHble YacTu:
npeobpasoBaTeny pacxofa, TepMmornpeobpasoBaTeny COMPOTUBIIEHUS], NpeobpasoBa-
TENM AaBMeHns U BblYMCIIUTESb NOBEPSOTCA B COOTBETCTBUM C UX METOOMKON NMOBE PKU.

[MoBepKy cOCTaBHOM YacTu JOMNYCKAETCS He BbINOMHATb, €Cny oHa Obina BbIMONHEHa
non.n. 11.7.3.18 - 11.7.3.38.

Tennoc4eTunk cymTaeTcd I'IpOLIJe/:l,LIJeVI NOBEPKY C NOJNTIOXUTENbHbIMU pe3dyrnbTataMi, ec-
N BCe ero CoCTaBHble 4YacTu COOTBETCTBYHOT KpUTepuaM roaHOCTU, YCTaHOBJIEHHbIM B UX
MeTOoAMKaxX NOBEPKN.

11.8 OdbopMrieHre pe3ynbTaToB NOBEPKU

I'IpV| NONOXUTENbHbIX pe3dynbTaTaX NoBEPKU Ha TeNJI0CHETHUK BblaeTCcA CBUOETE b
CTBO O NOBepKe Ui Npom3BoanTCA COOTBETCTBYHOLLAA 3anNnCb B €ro nacnopTre.

Mpu oTpuuaTenbHbIX pesynbTaTax NoOBEPKU TEMMOCHETUMK K BbIMYCKY U MPUMEHEHMIO
He ponyckaeTcsi. PaHee peictBylollee CBMOETENbCTBO aHHyNMpyeTcs unu aenaetcs
COOTBETCTBYIOLLAS 3anvcb B NacnopTe TensocyeTymka.

12 Bo3MoXHbIe HEMCNPABHOCTU M CMOCOBLI UX YyCTPAHEHNS

BoamoxHble HencnpaBHOCTU COCTaBHbIX YacTen TennoCYETYMKOB U MEeTodbl WX
YCTpaHeHuda npuBedeHbl B X 3KCI'IJ'IyaTaLI,I/IOHHOl7I AOKyMeHTauuu.

13 Mapkuposka n nnom6uposaHue

MapKMpOBKa COCTaBHbIX 4YacTel TennocyeTymka COOTBETCTBYEeT Tpe6OBaHVIF|M nx
3KcnnyaTauMOHHON JOKYMEHTaUNN.
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|_|J'IOM6VIpOBaHIAe COCTaBHbIX YacTen TennocyeTymka npon3eBognTCA B COOTBETCTBUN
C Tpe6OBaHVIF|MVI nx SKCI'IJ'IyaTaU,VIOHHOl;I AOKyMeHTauunun.

14 nNpasuna xpaHeHns v TpaHCNOPTUPOBAHUS

XpaHeHve TennocyeTyrka AOIMKHO OCYLLECTBAATLCA B CKIMafACKUX NOMELLEHUSX Npu
OTCYTCTBUM B HWX MblfA, NAPOB KUCMOT, LLeNOYeN 1 arpeccuBHbIX ra3os, B COOTBETCTBUM
¢ ycnosuamu xpaHenuns 1 no FOCT 15150.

TpaHcnopTupoBaHWe TennocyeTynka MOXET OCYLIEeCTBNATbCA BCEMW Buaamu
TpaHcnopTa, B TOM Yucne BO3AYyLUHbIM B FepMEeTU3NPOBaHHbIX OTCEKaXx.

MpenenbHbIMKY YCNOBUSIMU TPAHCMOPTUPOBAHWSA SBMSHOTCS:

- TemnepaTypa OKpyxatoLero Bo3ayxa B AnanasoHe oT muHyc 10 go nntoc 50 °C;
- OTHOcuTenbHas BriaXHoCTb He 6onee 95 % npu Temnepatype 35 °C;

- aTmocgepHoe gaeneHue He meHee 61,33 klMa (460 mm pT. CT.)

Bo Bpems TpaHCNOpTUPOBaHWS U MOrpy30-pasrpy3oUHbIX PaboT TPaHCMopTHas Tapa He
JOrkHa noaBepraTbcsl peskuM yaapam 1 NpsiMoMy BO3AeVCTBII0 0CaaKoB U Nbiu.
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MpunoxeHne A
KapTa 3aka3a Ne
Tennocyetunk TCK5- B cOCTaBe:
MpeobpasoBaTenu pacxona - LT.

(ycnoBHoe o6o3HayeHune)

-__ T
(ycnoBHoe o603HayeHue)
Tepmonpeobpa3soBatenu - LuT.
(Tvn, KNacc gonycka, AnMHa NOrpyXHON YacTi)
- LT,
(Tvin, knacc gonycka, AnNMHa NOrPy>XHOM YacTm)
MpeobpasoBaTtenu gaeneHuns - LT.

(TMN, KNacc TOYHOCTK)

- LT,

(Tvn, AnanasoH Toka, Knacc TOYHOCTM)

[ononHutenbHbIE YCTPOWCTBA:

3akasuuk:

(HaumeHoBaHWe NpeanpusaTUs, Ten/dakc)

[aTa 3akasa: Moanuce:
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MpunoxeHne b

MPOTOKOJT MOBEPKWM Ne

TennocyeTtumk TCK5- , 3aB. Ne

ncnonHeHve

Onepauunsi noBepku OTmeTKa 0 COOTBETCTBUM

BHeLwHWA ocmoTp

Onpo6oBaHue

OnpepeneHne MeTPONOrMYEeCcKUX Xapakre-
PVCTUK MY U3MEPEHUM:

- TemnepaTypbl 1 pasHOCTU TeMnepaTyp

- AaBlneHuna

- MacCoOBOIo pacxoga n Mmacchbl

- Konn4yecTtBa TeNNOThl

TennocyeTyunk K aKcnnyartaummn

(ropeH/He ropeH)

MoBepky nposoawn: Hara

(noanuce, knenmo)




