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BBeneHue

HacTosilee pykoBOACTBO MO 3KCMfyaTauuMum npeaHasHayeHo Ans U3yyeHust yCTpou-
cTBa u paboTbl TennocyeTymkoB TCK5.

TennocyeTumkn SBMATCA KOMOMHMPOBAHHBIMW, COCTOALLMMU 13 DYHKLMOHAmNbHBLIX 6110~
KOB (COCTaBHbIX YacTen) - CpeaCTB U3MEPEHU, 3aperncTpupoBaHHbIx B focpeecTpe.

[nsa npaBunbHOrO M NOMHOIO U3y4YeHus YCTPOMCTBa U paboThl TENNOCYETYNKOB Cre-
OyeT [OMNOMHUTENBHO M3Yy4MTb YCTPOMCTBO M paboTy ero yHKUMOHaNbHbIX OrOKOB,
npuvBeOeHHYI0 B NX 3KCMMyaTaLlMOHHOW LOKyMEHTaumm.

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

KapTa 3aka3a TennocyeTymka npuBegeHa B NpunoxeHunm A.

1 HasHaueHue n ycnosus skcnnyatauum

1.1 TennocyeTynkn npepgHasHayeHbl AN M3MEPEeHU M perncTpauuy napameTpos
TENOHOCUTENS 1 KONMMYECTBa TennoThl (TENMOBOW 3HEPrMK) B BOASAHBLIX U MAPOBbLIX CU-
cTemax TennocHabxeHus noTpebuTenen N UCTOYHMKOB TEMIIOBOW SHEPTUM.

TennocyeTynkn MoryT BbITb NPUMEHEHBI HA 0BbEKTaX TEMNO3HEPreTUYeckoro, Npo-
MbILLUSIEHHOTO M KOMMYHanbHO-OLITOBOro KOMMIeKca B cocTaBe Y3roB yyeTa, MHdopma-
LIMOHHO-U3MEPUTESBHBIX CUCTEM U USMEPUTESTBHBIX KOMMIEKCOB.

TexHu4eckne XapaKTepPUCTUKN N3MEPUTESIbHbIX KaHarnoB Tenoc4eT4nkoB B COCTaBe U3-
MepUTENbHbIX KOMMNJIEKCOB C ,u.macbparmamm onpeaenarTcAa B nopdake, yCTaHOBIIEHHOM
OopraHamu CDe/:lepaanoro AreHTcTBa Nno TEXHNYECKOMY perynmpoBaHnio 1 MeTponormun.

1.2 TennocyeT4nkn obecneymBatoT:
- BeleHne kaneHgapsi U peructpauunio BpeMeHn HapaboTku;
- NpeacTaBreHne Ha Tabno TeKyLUMX 3HaYEHNIA UBMEPAEMbIX BENUYWH;

- peructpaumMs B 3HEProHe3aBUCHMbIX apxvBax W npeAacTaBneHne Ha Tabno
cpenHeYyacoBbIX M CPeOHECYTOYHbIX 3HAYEHU pacxoa, TemnepaTypbl, pasHOCTU TeEM-
nepaTyp, pa3HOCTU Macc W [aBMeHWs, UTOTOBbIX 3HavyeHu obbema, Macchl, Konuye-
CTBa TENnoTbl (TENMOBOW 3HEPrMKN) U BpEMEeHU HapaboTku;

- perncTpaums TEXHONOrMYeCcKMx napamMeTpoB 1 hOpMMpOBaHME CUrHANOB yrnpaBne-
HUS' MCNOSMHUTENbHLIMA MEXaHU3MaMu B CUCTEMaxX aBTOMAaTUYECKOro perynupoBaHus
TennonoTpebnenuns;

- AnarHocCTuKa HeVICI'IpaBHOCTeVI COCTaBHbIX YacTel TennocyeTynka, AonyCcTUMbIX
Anana3oHoB VI3MepeHVIl7I, OTCYTCTBUA HaNpsAXeHua nutaHua m Bbl60p pexunma pa60Tbl
TennocyeT4ynka npu Hann4ynn guarHoCTupyembix cmyaumﬂ;

- NMpeAcTaBrneHne N3MepUTENbHOW U ANarHOCTUYECKON MHAOPMaLMn HENOCPeaCTBEHHO
WK MO FIMHWSAM CBSI3N (KOMMYTUPYEMbBIM UMM HEKOMMYTUPYEMBIM) Ha BHELLHWE YCTPOWCTBa
(NpuHTEpP, HakoMUTENbHBINA NYNbLT, KOMMNBIOTEP, MOAEM) NOCPeACcTBOM MHTepdercoB RS232,
RS485 w/unu Centronics.

1.3 Ycnosus akcnnyaTtauum:

- TeMnepaTypa oKpyxatoLLero Bo3gyxa B AgnanasoHe ot 5 go 50 °C;

- OTHOCMUTENbHAas BNaXHOCTb BO3ayxa He 6onee 95 % npu 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 aNEKTPONUTaHWA: OT CeTU NEepeMEHHOro Toka HanpsxeHvem 220 B
YyacTtoton 50 'y, OT BCTPOEHHbIX UMM aBTOHOMHbIX UCTOYHWUKOB MUTaHWSA — B COOTBET-
CTBUM C 3KCMNNyaTaUMOHHOW AOKYyMeHTaumen yHKkunmoHanbHoro 6noka.

1.5 CteneHb 3awwmThl PyHKUMOHANbHBLIX ONOKOB TENNOCYETYNKOB OT NPOHUKHOBEHUSI
nbinu 1 Bnarn He HUXe IP54 no TOCT 14254.

2 TexHuyeckue xapaKTepUCTUKU PYHKLNOHANbHbLIX BNOKOB
TEnnocYeTYNKoB

2.1 B coctaBe TENSIOCYETUYMKOB NMPUMEHSIOTCA creayolme cpeactsa U3MepeHuin: Bbl-
uncnutene konunyectea TennoTtbl BKT-5, npeobpasoBatenu pacxoga (pacxogomepsbl,
cyeTuMKK), TepmonpeobpasoBaTeny CONpPOTUBIEHUSA U UX KOMMMEKTbI, NpeobpasoBaTe-
N AaBneHnsa TUnbl KOTOPbIX NpuBeAeHbl B Ta6nv|ue 1.

Tabnuua 1
VicnonHeHune Tun Tepmonpeobpa-
TennocyeT- Tun npeobpasosatens 3oBartenewn conpo- Tun npeobpasoBa-
ynka pacxoga TVBIEHUS U UX KOM- Tenen paenexHus
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 TennocyeTyrka onpeaenseTca TunomM npeobpasosaTens pacxona.

2.2 B coctaBe TeNnoOCYETYMKOB MOTYT MPUMEHATBCS pacxogomepbl NepeMeHHOro
nepenaga gaenexHus Ha ocHoBe anadparmam no FOCT 8.586.2-2005 n npeobpasosa-
Tenen pasHoctu aaeneHun no FOCT 22520-85, umetoLime BbIXOAHOW TOKOBBINA CUrHan B
OunanasoHe naMmeHeHus Toka (0-5), (0-20) unu (4-20) mA no TOCT 26.011-80.

3  TexHnyeckue xapakTepPUCTUKM

3.1 AmanasoHbl n3aMepeHui u npeaenbl JoMyCKkaeMblX 3HaYEHU NOrpeLLHOCTEN Mpu
U3MepeHUn napameTpoB BOAbI U KONMYECTBa TEMmMoTbl (TENMOBOW 3Heprun) B paboumx
YCNOBUSIX MPUMEHEHNS COOTBETCTBYIOT 3HaYEHUSIM, NPUBEAEHHBLIM B Tabnvue 2.



TCK-5 PykoBOACTBO NO 3Kcnnyarauum c.5
Tabnuua 2
[wnanasoH n .
Vamepsiemasn BennimHa M3amepe- penesbl AoMyckaeMblx 3HAYEHNIA OTHO-
e cuUTenbHOM norpewHocTun, %
+(2+4Atmin/At+0,01Ge/G) (knacc C no FOCT
KonnyectBo Tennotbl, MOx 0-10° P 51649, knacc 1 no TOCT P EH 1434-1) 1);
(MCkan) +(3+4Atmin/At+0,02G,/G) (knacc B no FOCT
P 51649, knacc 2 no FOCT P EH 1434-1) 2
Konuuecteo TENNoBoM 0 - 10° + (1,5 + 50/A@) 7
aHeprun, M'Ox (Fkan) * (2,5 + 50/A0) %)
Macca, T; 06bem, M° 0-10° £19. 429
MaCCOBbIliI pacxop, T/; 0—10° +19: + 22
06beMHbIN pacxog, M7/
o _ +( 0,4+0,005t) °C
Temneparypa, °C 0 -150 (abcontoTHasa NOrpeLLIHOCTb)
PasHocTb Temnepatyp,°C 3-147 * (1 + 4Atmin/At)
2 0-30
OaeneHune, MlMa (krc/cm?) (0 - 300) +2

%ean?l He 6onee £ 1,0 %

peHui ot +1,0 00+ 2,0 %

Y Mpu npumeHeHun npeobpasoBaTeneii pacxoaa ¢ Npeaenamm NorpeLlHocTy naMe-

Mpu npumeHeHnn npeobpasoBaTenen pacxoga ¢ nNpeaenamu norpewwHocT! n3me-

[nanasoHbl nsmepeHuii n npegensl JONyCKaeMbIX 3HAYEHWI NOrpeLLIHOCTEeN Npu n3-
MepeHnn napameTpoB napa M KONM4yecTBa TennoTtbl (TennoBOW 3Hepruun) B paboumx
YCMNOBUSAX MPUMEHEHNS COOTBETCTBYIOT 3Ha4YeHMsAM, NpuBeaeHHbIM B Tabnuue 3.

Tabnuua 3

M3mepsemasn BenuunHa

[OnanasoH uns-

Mpenenbl gonyckaeMbix 3Ha4YeHUN

MepeHui OTHOCWTENbHOM NOorpewHocTyn, %
Konnuecteo tennotbl, O 0-10° +4
(Ckan)
Konuuecteo TEnnoBon 0-10° + (1,5 + 50/A@) 7
aHepruu, F'Ox (Ckan) + (2,5 + 50/A0)?
Macca, T; o6bem, M° 0-10° +19:+22
Maccosbug pacxoa, . T/ 0—10° +19: 4+ 22
06beMHbIN pacxog, M/

o . +( 0,4+0,005t) °C

Temneparypa, °C 100 - 500 (abcontTHasg NorpeLHoOCTb)
[aeneHue, MMa (krc/cm?) 0-30 +2

(0 - 300) -

BeHvuz He 6onee £ 1,0 %

permn ot +1,000+2,0 %

" Mpu npumeHeHUn npeobpasoBaTernieil pacxoaa C npeaenaMi NorpeLLHoOCTY namMe-

Mpv npumeHeHun NpeoBpasoBaTenei pacxoga ¢ npeaenaMm norpewHocT name-

YcnoBHble 0603HaYEHMs BENMWYMH, NPUHATBIE B Tabnmuax 2 n 3:
- Gg 1 G — BepxHUil Npenen gvanasoHa U3MepeHuUi pacxofa CYeTYMKa U U3MepPeH-

HOE 3HauYeH1e pacxoaa COOTBETCTBEHHO, M/y;

- t — Temnepatypa TennoxHocutens, C;

- At - pasHOCTb TemnepaTyp BoAbl B NnoaatoLlem 1 obpaTHom TpyGonposoge, °C;
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- Atmin = 3 °C — HaMeHbLLee 3HaYeHne pasHoCTU Temneparyp,
- AO = (t - ty) — pa3HOCTb TeMnepaTtyp TeNNOHOCUTENS 1 XonoaHou Boabl, °C;
- tx £20 °C — yCnOBHO NOCTOSIHHOE 3HAYeHWe TemnepaTypbl XON04HON BOAbI.

MprmeyaHne — OCHOBHbIE TEXHUYECKME XapaKTEepPUCTUKM COCTaBHbIX YacTew Ten-
NIOCYETYMKOB MPUBEAEHbI B X 3KCNIyaTaLNOHHON JOKYMEHTaLNK.

3.2 lMpepenbl gonyckaeMblX 3HAaYEHUW OTHOCUTENBHOW MOrPeLIHOCTU NpU UsMepe-
HUW BPEMEHU COOTBETCTBYIOT 3Ha4eHusM + 0,02 %.

3.3 TennocyeTuynkn yCTONYMBbLI K YCTAHOBUBLUMMCS OTKITOHEHUSIM HaMpPsKeHUst nu-
TaHusa yactoTtou (50 + 1) 'y B gnanasoHe nameHeHus ot 187 oo 242 B.

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

MprmeyaHne — 3HavyeHne MOLHOCTU COOTBETCTBYET KOH(Urypaumm TennocyeTymka
C AByMs npeobpasoBaTensmMu pacxoia, KOMMIeKToM TepmonpeobpasoBaTteneit U ByMs
[aTtdynkammn gaBneHus.

3.5 TennocyeTynkn NPOYHbI U FEPMETUYHBLI NMPU BO3AENCTBUN Ha MX COCTaBHbIE Ya-
CcTU nNpobHOro gaBrneHus, COOTBETCTBYlOWEro He MeHee 1,25 oT 3HauveHus pabodero
[aBreHus.

3.6 Macca n rabapuTHble pa3mepbl COCTaBHbIX YacTeW TEMIOCYETYNKOB HE MPEBbI-
LIaoT 3Ha4YeHUIN, NpMBeAEHHbIX B Tabnuue 4.

Tabnuua 4

Xapaktepu- CocTaBHas 4acTb TennocyeTymnka

CTuKa co- Mpeobpa3zoBa- Tepmonpeob- | [Mpeobpaso-
CTaBHOW Ya- | Bbluucnurens Tenb pacxoga pasoBaTenb BaTeNb Aae-

CcTun nexHus

Macca, kr 1,5 46 1,2 1,6
[abapuTHble aonvHa — 225 anuvHa - 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

HavnmeHoBaHve O603Ha4YeHne Kon MpumevaHne
TennocyeTymnk TCK5 1w, | CocTaB cornacko nac-
nopTy
Macnopt PBAK.400880.029 INC 13K3.
PykoBoacTBO No 3KC-
nnyataummn (Metoamka | PBAK.400880.029 P3 193k3.

noesepku — pasgen 11)

OkcnnyaTaunMoHHas
AOKyMEHTaUMs1 Ha co-
CcTaBHble 4YacTn

PykoBoacTtBo no akc-
nnyaTaumu, nacnopr,
MeTOAMKa NOBEPKK CO-
rfacHO KOMMMEeKTY Mno-
CTaBKM COCTaBHOM 4a-
CTUN
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5 VYcTtponcTtBo U npuHumun pa6oTsl
5.1 KoHcTpyKumsa v npuHumn paboTbl TennocyeTynka

KOHCTPYKTMBHO TENNOCHETYMKN COCTOAT M3 OTAENbHbLIX COCTaBHbIX YacTen (CPeacTs
N3MEpPEHUI, YTBEPXKAEHHBbIX TUMOB), 00bEeANHEHHbIX B CPeACTBO M3MEPEeHWs obLummun
TpeboBaHUsIMK, pernameHTUPOBaHHLIMKU TeXHUYeckummn ycrnosuamn TY 4218-029-
15147476-2006.

MpuHUMN OEeACTBUSI TENNOCYETYMKOB OCHOBaH Ha NpeobpasoBaHuW BblUMCTIUTENEM
cuUrHanoB, MoCTynawLLMX OT M3MepuTenbHbiX npeobpasoBaTtenen, B nHdopmaumo ob
n3MepsieMblX NapameTpax TEMMOHOCUTENSA C NMOCMEAYOWMM BblYMCIIEHNEM, HA OCHOBA-
HWUM U3BECTHbIX 3aBUCUMOCTEN, KONMYecTBa TENMOThI.

5.2 KoHcTpykums n npuHumn paboTsl BbIMMCIIUTENS 1 NnpeobpasoBaTenen

KoHCTpyKumMs 1 npmHUMn paboTbl BbluMCNINTENSA U npeobpasosaTtenei npuseaeHo B
UX 3KCMyaTauMOHHON JOKYMEHTaUMu.

6 VYkasaHue mep 6esonacHocTu
6.1 TennocyeTuynkn cooTBETCTBYIOT TpeboBaHMAM no 6esonacHocTn TOCT P 51350.

6.2 Mpu paGoTe C TennocyeT4MKaMK onacHbIMIU hakTopamu SBNSKOTCS CETEBOe Hanpshke-
HUE MUTAHUS COCTABHBIX YaCTel TEMMOCYETHYMKOB, a TakKe TeMnepaTypa v AaBrneHne TEMroHo-
cuTens.

6.3 CTeneHn 3alLMTbl COCTaBHbLIX YacTel TEMNOCYETYMKOB OT nopaxxeHnsa aneKTpu-
YEeCKMM TOKOM npuBeaeHbl B UX C-)KCI'IJ'IyaTaLI,VIOHHOIZ OOKyMeHTauuun.

6.4 MNpu paboTe C COCTaBHbIMM YacTAMWU TEMMOCYETYMKOB crieayeT PyKOBOACTBO-
BaTbCA yka3aHWsiMM mMep 6e30nacHOCTM, NPUBEAEHHBIMU B UX 3KCMIyaTalMOHHOW OOKY-
MeHTauuW.

6.5 PaboTbl N0 MOHTaXy M OEeMOHTaxy npeobpasoBaTtenen, HenocpeaCTBEHHO KOH-
TaKTUPYIOLLMX C TENNOHOCUTENEM, crieayeT NpovM3BOAUTbL NPU OTCYTCTBUM AaBMeHus B
TpybonpoBogax u nx NepekpbITUM 40 U nocne npeobpasosarens.

7 HacTpoiika

7.1 HacTpowka TennocyeT4MKoB 3aKn4aeTca B OCHOBHOM B HACTPOMKE BblYMCINTE-
nst n npeobpasoBaTtenen pacxoa, KCnnyaTtaunmoHHON AOKYMEHTaLuen KoTopbix Npeay-
CMOTpPEHbI crneumanbHble TpeboBaHMs MO UX NOAroToBKe K paboTe.

Mopsipok HaCTPOMKW BblMMCIIMTENS U NpeobpasoBaTenen Noapo6bHO PACCMOTPEH B UX PYKO-
BOZICTBAX MO 3KCMITyaTaumm.

IMpn HacTpolike BblMMCIIMTENEN PEKOMEHAYETCS NpeaBapuUTENbHO COCTaBUTb Tabnuuy 6asbl
HaCTPOWKW, @ cama HacTpoika MOXeT ObITb BbINOSHEHa Ha NtoboM aTane npoBedeHVst NOAroTo-
BUTENbBHbIX paboT, HAaMPUMEP: Ha MeCTe AKCMITyaTaLyu, Nocre MOHTaXa BbIYUCIIUTENS.

7.2 Tpwv BbLIMNONHEHNM HAaCTPOVKM BbluMCIUTENen cnegyet obpatnts ocoboe BHUMa-
HWe Ha creaytoLime nx ocobeHHoCTH.

- BBOA 3HayeHus Beca (LeHbl) MMMynbca MNpPOM3BOAMTCS B eauHuuax obbema
«nuTp». MakcumansHoe 3HaveHue Beca nmnynsca 1000000 n (1000 m3) MuHMManbHoe
0,000001 n.

Ona npeobpasoBaTtenen C 4acTOTHbIM BbIXOAHbIM CUrHaNOM 3HayeHWe Beca WM-
nynsca B (B nuTpax) onpeaensaeTcs u3 BblpaXeHus:

B =Q/3,6f,
rie Q — Hanborbliee 3HaueHre pacxoaa, M/,
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f — yacToTa BbIXOOQHOrO curHana npu pacxoge Q, Ny,
PesynbTaT okpyrnsoT ¢ TOYHOCTLIO He xyxxe 0,1 %.
- TMN BbIXo4a npeobpasoBaTens pacxoa.
BbixogHas yactoTa npeobpasoBartens pacxoga He 4OMKHa NpeBblwaTh:
- 200 Ny Ha naccMBHOM BbIXOAE;
- 1000 'y Ha aKTMBHOM BbIXOAeE.
- HOMMHarnbHasa cTaTMyeckas XxapakTepucTuka TepMmonpeobpasoBarens.

Mpn n3MepeHnsx neperpeToro napa B BblUMCMUTENE pa3peLLleH BbIGOp TOMbKO nna-
TUHOBbIX TepMonpeoGpasoBaTenel ¢ HOMUHaNbHBIM cConpoTuBeHeM 50 Om.

[Mpy n3MepeHMsaX HacbILEHHOro Mapa B BblYMCnUTENe paspelleH Bblbop TOMbKO
nnaTMHOBLIX TepmonpeobpasoBaTenen ¢ HOMUHanNbHbIM conpoTusneHnem 50 n 100 Om.

- pexumMbl 06paboTkn AMarHoCTUPYEMbIX CUTYaLUIA.

BbluMcnnTenbs MMeeT HECKOSBKO TakMX PEXUMMOB MO pasHbiM napameTtpam. Mpexae,
YeM YCTaHOBWUTb OAUMH U3 HUX, BHUMATESNbHO O3HAKOMbTECH C PYKOBOACTBOM MO 3KCMIY-
aTauum BblYMUCIUTENS.

8 YcTaHoBKa U MOHTax

8.1 BkcnnyaTaunoHHbIE OrpaHNYeHns B MPUMEHEHMN COCTaBHbIX YacTen TennocyeT-
YMKOB NpUBEAEHbI B NX IKCNNyaTaLMOHHON JOKYMEHTaLUN.

8.2 Bce pa6OTbI no MOHTaXy, 3Kcnnyatauum un OGCJ’Iy)KVIBaHVIPO Tennoc4yeT4ynka
AOJDKHbI Npou3BOANTLCA NUamMn, N3y4mBLLIMMU HacTogdLlee pyKkoBOACTBO MO aKcnnyaTa-
Unn, a Takke aKkcniyataumoHHY0 OOKYMEeHTaUMio COCTaBHbIX yacTen, BXO4ALWMX B KOM-
NNEeKT TennocyeT4yunka.

8.3 lMpn BBOAE TENMocyeT4MKa B IKCMNyaTauuio NpoOBepbTE €ro KOMMIEKTHOCTb U
KOMMIIEKTHOCTb €ro YacTel Ha COOTBETCTBMW 3KCNIyaTaLMOHHOW AOKYMEHTaLMUN.

8.4 BbIiNOMHMTE BHELLUHUMN OCMOTP YacTen TennocyeTymka C Lenblo BbISIBIIEHUS UX
MEXaHUYECKNX MOBPEXAEHUN, NPENATCTBYHLLNX MPUMEHEHMIO.

8.5 PasmelleHne n MmoHTax

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

[nsa cBa3n BblyMcnuTeNns M npeobpasoBaTtenen pekoMeHAYyeTCA NPUMEHATb IKpaHu-
poBaHHble kabenu unu pasmellaTb MX B MeTannopykosax, AnuvHa kabenew porkHa
6bITb NO BO3MOXHOCTM MUHMManbHOW. He gonyckaeTcsi npoknaaka kabenen Henocpepn-
CTBEHHO C ceTeBbiMM Kabenamu, a Takke pSAOM C MOLHBIMU MCTOYHMKAMU INEKTPO-
MarHWUTHbIX MOMEX.

YcraHoBka TepMonpeobpasoBaTeneit B Tpy6onpoBo AOMKHA NPOM3BOANTLCSA B CO-
OTBETCTBUM C PEKOMEHAAUUsSIMU UX U3roToBuTens. TepmonpeobpasoBaTenu crnegyet
yCTaHaBnueaTb B rMnb3y (KapmaH), 3amnofiIHEHHYH0 MacrnoMm, npu 3TOM pekomeHayeTcs
NPUMEHSITb MUIb3bl OT NPOM3BOAUTENS TepMonpeobpasoBaTeneil.

9 nMoparoToBka u nopsigok pa6oThl

9.1 Mepepn Havanom paboTbl yoeanTecb B COOTBETCTBUU YCTAHOBKM M MOHTaxa 4va-
CTel TeNNocYeTYMKOB TPeBOBaHNAM VX 3KCNyaTaLMOHHON 4OKYMEHTaLNN.

9.2 I‘Iop;mox noaroToBkn “ pa6OTbI YyacTen TEennoCYETYMKOB OOSIKEH COOTBETCTBO-
BaTb TpeGOBaHVIHM UX 3KCMyaTaLMOHHON JOKYMEHTaLMN.
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Mocne npoBefeHns paboT No NpoBepke paGoTOCNOCOBHOCTH YacTel TennocyeTymKa
Heo6XoAMMO MPOBECTU KOMMEKCHY NpoBepKy paboTbl TENMOCYETYMKA, 3aKoYatoLy-
tocs B NpoBepke PyHKLMOHMPOBAHMS BCEX 3aA€NCTBOBaHHbLIX U3MEPUTENbHbIX KaHaNoB
Temnepartypbl, JaBNeHNs n obbemMa (pacxoaa).

MpoBepKy NPOBOAST B YCNOBUSIX AEMCTBYIOLLEro y3na yyeTta npu pexmmax notpet-
NeHUst TEMMOHOCUTENSI, KorAa 3Ha4YeHUs TeMnepaTypbl, AaBIEHUs U pacxofa HaxoasTces
B Npegenax AnanasoHoB n3MepeHuidi. KOHTponto noanexar Tekyliue nokasaHus BblUMC-
nuTEns no BCEM KaHanam U3MepeHuin. Ecnu pesynbTaTbl KOMMIEKCHOW MPOBEPKU MOMOX-
TenbHble (NoKasaHUsi BCEX M3MEPSIEMbIX BEINMYMH MMEIOT [OOCTOBEPHbIE 3HAueHust), To, Mpu
HeoGXoAUMOCTU, COCTaBHbIE YaCTK TEMMOCHETHMKA NIOMOUPYIOTCS B COOTBETCTBUM C TpeGoBa-
HUSIMM VX 3KCTITyaTaLIOHHOM [OKyMEHTaLmN.

BHUMAHME! TMnombupoBaHue B obsizaTenbHOM NOopsiAke Npous3BoguTcsa Ans Tenno-
CYETYMKOB, MPUHATLIX B KOMMEPYECKYHO 3KCMyaTaumio.

9.3 B npouecce akcnnyaTaumu TennocyeTymKka namepuTenbHas nHopmaumns npea-
cTaBnsieTcs Ha Tabno BbluMcnMTens. MNopsagok AENCTBUIA onepaTtopa npu NpocmoTpe
nHopMaLumm NpuBeAeH B PYKOBOACTBE MO IKCNyaTauun BbIMUCIIMTENS.

N3amepuTenbHasa nHdopMauns MoxeT ObiTb NpeacTaBneHa Ha BHeELWHWe YCTPOMCTBa
npuemMa, XpaHeHus W npepcTaBneHus (MPUHTEP, HaKOMWTENbHbIA NynbT, KOMMblOTEP
HenocpeACcTBEHHO UM NOCPEACTBOM MoAeMa).

10 TexHuueckoe obcnyxueaHue

10.1 TexHnyeckoe obCnyxMBaHNe COCTABHBIX YacTel TENMOCYETYMKOB AOIHKHO NPOU3BO-
OWTbCSA B COOTBETCTBUM C TPEBOBAHUAMM KX SKCNITyaTaLMOHHON JOKYMEHTaLMW.

10.2 B npouecce akcnnyatauun TennocHeT4nKoB HeobxoaMMo B YCTaHOBJI€HHbIE
CPOKM OCYyLLEeCTBNATbL NMOBEPKY KaK TennocyeTynka B LesioM, TaK U ero COoCTaBHbIX 4a-
cTen no COOTBETCTBYHOLWNM MeTOONKaM NOBEPKU.

BHUMAHMUE! Ecnn mexnoBepoyHble nHTepBanbl (MMNW) coctaBHbIX YacTten Tenno-
cyeTunkoB oTnmyatotcd ot MIMU TennocyeTymka, TO UX NOBepKa AOMK-
Ha NMpPOBOAMUTLCHA B CPOKW, yKa3aHHble B MX CBUOETENbCTBE O NOBEpke
UM MHOM JOKYMEHTE, MOATBEPXAAOLLMM NMOBEPKY.

10.3 B npouecce akcnnyaTaumMm onyckaeTcd 3aMeHa COCTaBHOW YacTu TennocyeT-
yvKa, He noasexalien pemoHTy, Ha Apyryilo. BHOBb BBOAMMOe CpeAcTBO M3MepeHun
AOJMKHO COOTBETCTBOBATb Tpe6OBaHVIF|M, npmeeaeHHbIM BO BBO,D.HOI7I 4YacTun HacTogdLllero
PYKOBOACTBA, W AOMKHO GbiTb MOBEPEHO B YCTAaHOBNEHHOM Nopsiake, a B nacrnopTe Ten-
nocyeTynKa AoIkHa ObITh caenaHa cooTBETCTBYOLWAS 0TMeTKa.

I'Ile BbINOJIHEHUW BbllLEeyKa3aHHbIX yCJ'IOBVII;I, noBepKa TenyiocyeTymnka He nNpoBoanT-
ca.

10.4 Menkve HencnpaBHOCTW, HE CBsI3aHHbIE C HApYLLEHWEM NNOMOUPOBKY YacTen Ten-
FI0CYETYMKA, YCTPAHSIOTCS OOCY>KMBAKOLLMM NEPCOHAroM Ha MeCTe 3KCryaTaumn.

YcTpaHeHue HeucrnpaBHOCTEN YacTel TEemnsocyYeTymka, CBSI3aHHbIX C HapyLieHWem
KnenmMa M3roToBMTENS U/WMU NOBEPUTENBHOMO KNenMa, NPOU3BOAUTCS OpraHu3aLmsiMu,
VMEIOLLIMMMN COOTBETCTBYIOLLIEE PA3PELLIEHNE HA BbINOSIHEHWE PEMOHTHBIX PaGoT.
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11 Metoauka nosepku

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

[NepBrYHON NoBepke nognexart TENOCHETYNKN NpU BbIlNyCKe 13 npoun3soacTea Uin
npu BBOAE B 3KCNJ1yaTauuto, a Takke B npouecce aKcnslyataumm nocne peMoHTa Tensno-
CYeTYMKa, CBA3AHHOrO C BBEAEHMEM B COCTaB TEMMOCYETYMKA COCTABHOM YacTu Apyroro
Tnna.

I'Iepmo,qmquKoPl noBepke nogsepraroT TeNS10CHETHNKU, HaxoadaLlnecd B akcnnyaTaumn.

TennocyeTumkn nognexaT KOMMNNEKTHOW UMM NO3NeMeHTHON nosepke cornacHo MU
2573-2000 «TennocyeTunkn ons BoasiHbIX CUCTEM TenslocHabxeHus. Metoguka noeep-
kn. O6Lme NonoXxXeHmsa».

B npouecce akcnnyatauuu, npu NpoBeAEHVMM KOMMMEKTHOM MOBEPKM, B COOTBET-
cteun ¢ NP 50.2.006-94 «[Nopsgok npoBeAeHUs NOBEPKN CPeAcTB U3MEPEHUn» Jonyc-
KaeTcsi MPOBOANTbL MOBEPKY TOMBKO TEX M3MEPUTENbHBIX KAHAMNoOB Tenoc4yeTymKa, KOTo-
pble onpeaensioT NPUroAHOCTb TEMMOCYETYMKA AN IKCNnyaTauum B YacTu NpUMeHsie-
MOrO YMcna n3mepsemMbix BENNYUH.

[Mpy nosanemMeHTHON NOBEepKe, COCTaBHbIE YacTU TennocyeTymka (CpeacTBa namepe-
HWUIA YTBEPXXAEHHOrO TUMa), BXOAsLIME B €ro CoCTaB, MOABEPralT NOBEpKe OTAENbHO C
NepUOAMNYHOCTLIO, YCTaHOBMNEHHOW B HI1 Ha ux noeepky.

Me>xnoBepoyHbI MHTepBan TennocyetTynkoB mcnonHeHun TCK5-1 — TCK5-12 co-
cTtasnseT 4 roga, ucnonHeHunm TCK5-13 n TCK5-14 — 3 roga.

Mocne PEeMOHTa COCTaBHOW YacTu TENSIOCYETYMNKA MMM 3aMEHbI HEVICHpaBHOVI 4Yactu
TennocyeTynka Ha OAHOTUNMHYKO N NOBEPEHHYH B YCTAaHOBJIEHHOM Mopdake COCTaBHYH
4acCTb, 1 NPU OTPaXXeHun (baKTa 3aMeHbl B nMacnopTte TenfiocyeT4nka (pasp,en «Ceepge-
HUA O 3aMeHe COCTaBHbIX HaCTeI7I)>) Tennoc4YeT4ynKM noBepke He nogBepratoT.

11.1 Onepauun nosepkn

Mpn npoBeaeHnn NoBepkn AOMKHbI ObITb BBIMOMHEHBLI ONepaunn, ykasaHHble B Tab-
nvue 5.

Tabnuua 5

HanmeHoBaHue onepauun | MyHKT meTtoguku | [NepBrnyHas Mepuopmnyeckas
noBepka nosepka

BHeLHWI ocMOTp 11.7.1 na na

Onpo6oBaHue 11.7.2 na na

Onpegenexve meTponoru- 11.7.3

YECKMX XapaKTePUCTUK Npu

N3MepEeHUN:

- TemnepaTtypbl U pa3HOCTH

Temneparyp; 11.7.3.1 na na

- JaBMEeHus; 11.7.3.2 na na

- MaCcCOBOro pacxofa u

Macchbl; 11.7.3.3 na na

- KOnMyecTBa TensnoThbl 11.7.3.4 na na

[loBepka COCTaBHbIX YacTen TENNOCHETUYMKA, NpOLLeLLnNX NOBEPKY Yy UIroToBUTENA,
MOXET He BbINOJTHATbLCA.

[Npwn npoBegeHMM NEpBMYHON MNOBEPKN MpKU BbIMyCKe 13 npoun3soacTBa mUnu npu seo-
e B aKcnnyaTtauuMio NoOBEPKY COCTaBHbIX YacTen TEMOCYETYMKOB peKkoOMeHayeTCcs npo-
BOOUTb B Cllydae UcteyeHus 6onee NonoBUHbI MeXnoBepo4yHoro nHTepesana.
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B npouecce akcnnyataumMu TEnoCYETYMKOB €ro COCTaBHble 4acTu, sBNsoWmecs
cpeacTBaMM U3MEPEHU YyTBEPXAEHHOro Tuna, NoABepralTcs NepUoaNYeckon NoBepke
C NepMoaNYHOCTbLIO, yCTaHoBNeHHow HJ Ha noBepKy COCTaBHOM YacTw.

11.2 CpepcTta nosepku

I'Ip|/| nposeaneHUn NoBepkKn Tensioc4eT4nKoB U UX COCTaBHbIX yacTen OOMmKHbI npu-
MEHATbCA cnenyruimne cpencrtesa NOBEPKA:

1. YcTaHoBKa pacxogoMepHasi: AManasoH BOCMPOM3BeAeHMs pacxoda B COOTBET-
CTBUM C AMana3oHOM MOBEPSIEMOro pacxogoMepa, 3HadeHust npenenos OTHOCUTENbHOM
NOrpeLLUHoCcT He Gornee 1/3 OT NpeaenoB AOMyckaeMoil OTHOCUTENbHOM MOrpeLHOCTH
u3MepeHuii nosepsiemMoro npeotpasoBaTens pacxoaa;

2. Maposow TepmocTtaT Tuna TI1-5 ana BocnpoussBedeHns TemnepaTtypbl KMNeHus
BOZAbl C NOrpeLHocTbio He 6onee + 0,03 °C;

3. HyneBoit TepmocTat unu cocyapl [Obtoapa Ans BOCNPOM3BeAEHVS TeMMnepaTypbl
nnaeneHus nbaa ¢ norpeLuHocTbio He 6onee + 0,02 °C;

4. o6pa3uoBbIf NIATUHOBLIN TEPMOMETP COMPOTMBREHNs 2 pa3psga no TY 50-479-
84;

5. maHomeTp rpy3onopiuHeBor MIM-6 nnm MIM-60 no FOCT 8291-83;

6. Komnnekc anga mamepeHua gasnenunsa umdposon WUMLAL, ananasoH Bocnpounsse-
neHns gasnexus ot 0,1 go 1,6 MlMa, npegensl ocHoBHol norpewHoctn 0,02 1 0,05 %;

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

[lonyckaeTcs NpMMeHeHWe OpyrMx CPeACTB NMOBEPKN M BCrioMoraTenbHoro obopyao-
BaHWsi, NpeaycMoTpeHHbIX HI Ha NoBepKy COCTaBHbIX YacTeln TennocyeTynka, BKoYasi
cpeacTea noBepku TepmonpeobpasoBartenen conpotueneHus no FOCT P 8.624-2006
(TOCT 8.461-82) n npeobpasoBatenen aasnexnus no MM 1997-89.

11.3 TpeboBaHua k kKBanudrkaumn noseputenemn

K npoBegeHutio namepeHuin Nnpu noBepke u o6paboTke pesynbTaToB M3MEpPEHUI 40-
MycKarTCs N1, aTTECTOBAHHbIE B Ka4ecTBe NOBEpPUTESEN, N3ydmBLUNE SKCMyaTaum-
OHHYI0 JOKYMEHTALMIO Ha TENOCYETUYUK, EFO COCTaBHbIE YaCTU 1 CpeacTBa NOBEPKY,
MMetoLLIMEe OMbIT NOBEPKN CPeacTB M3MepEHMIn pacxoaa 1 obbema, TemnepaTtypbl U AaB-
NeHust, a Takke NpoLleaLllne MHCTPYKTaX Mo TEXHWKe 6e3onacHOCTU B yCTAHOBNEHHOM
nopsiake.

11.4 TpeboBaHus 6e3onacHoOCTH

Mpu npoBegeHn NoBepKM JOMKHbI cobniogaTtbes TpeboBaHmsa 6e3onacHOCTM B CO-
oTBeTCTBUM C «[1paBunamy TEXHUYECKON 3KCMyaTaLumn afIeKTpoyCcTaHOBOK NoTpebuTe-
nem».

Mpu paboTte ¢ nameputenbHbIMKM Npubopamu 1 BcrnoMoraTensHelM 060pyoBaHNEM
OOJMKHBI cobntogaTbes TpeboBaHUs 6€30MacHOCTH, YKadaHHble B UX 3KCMNyaTauMOHHbIX
[OKYMEHTaXx.

11.5 YcnoBus npoBeAeHUs NoBepkn

Mpu npoBeaeHUN NOBEPKM AOMKHbI cOBNtoaaThCa cneayLmne ycroBus:

- Temnepartypa okpyxatouiero Bosgyxa ot 15 go 30 °C;

- TeMmnepaTtypa noBepo4Hon xunakoctm ot 5 go 40 °C;

- OTHOCUTENbHAsA BMAXXHOCTb Bo3ayxa He 6onee 80 %;

- aTmMoccepHoe gaenexue ot 86,0 go 106,7 kla;

- BHELUHWE 3NeKTPUYECKNe U MarHUTHble NONS HanpPsXXeHHOCTbIO He 6onee 40 A/wm;

- HanpshkeHne nuTatowen cetn ot 187 go 242 B.

[onyckaeTcs BbINOMHEHME MOBEPKM B paboumx yCroBMsX SKCNyaTaluumn TennocyeT-
Ynka npu cobnrogeHun TpeboBaHuiA K YCNoBUsIM 3KCMNyaTauum noBepovHoro obopyano-
BaHus.
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11.6 MNoaroToBka K NPOBEAEHMIO MOBEPKN

Mepen npoBefeHNeEM NOBEPKU OOIMKHBI ObITb BLINOMHEHDBI CrieayoLwme noaroToBu-
TenbHble paboThbl:

- MPOBEpPKA HanNMunsa NoBepo4Horo obopyaoBaHMs B cooTBeTCTBMM C M. 11.2 HacTo-
ALero pykoBOACTBa;

- MPOBEpPKA HaNMunsa AeNCTBYHOLLMX CBMAETENBCTB HAa CPeACTBA NOBEPKN.

MoaroToBka k paboTe kaxaoro cpeacTsa NOBEPKM, BXOASILLErO B COCTaB NOBEPOYHO-
ro o6opyaoBaHusi, [OMKHA NPOM3BOAUTLCSA B COOTBETCTBUM C MX IKCMITyaTaLMOHHON
OOKyMeHTauuen.

Mepen npoBeneHNeM NOBEPKU JOIMKHA ObITb cOOpaHa NoBepoYHas cxema CorfiacHo
MeToAMKE NOBEPKM KaxJoW COCTaBHOW YacTu TennocyeTymka.

Mpn npoBefeHNN KOMMNIEKTHOWM MOBEPKN N3MEPUTESbHBIX KaHAMNoOB TensocyeTymKa
METOA0M HenoCcpeaACTBEHHOIO CIIMYEHUSA NOBEPSIEMOro TENocyYeTYnKka ¢ paboumm ata-
FIOHOM CXeMa MOAKINYeHUs NpeobpasoBaTenei K BbIMUCIIUTENNIO COrNacHO ero pyko-
BOACTBY MO 3KCNnyaTauum.

Mpn npoBefeHNN NO3IEMEHTHOM NOBEPKMN MOBEPOYHAs CXxeMa COrflacHoO MeToanke
NMOBEPKM KaXaoWM COCTABHOWM YacTu TENNOCYETUYUKA.

11.7 MNpoBeaeHne nosepku

Mpv npoBedeHUM MoBepkn HeoBGXoOMMO BECTU MPOTOKOS, pekoMeHayemas dopma
KOTOPOro NpuBeaeHa B NpuUnoxeHnmn b.

11.7.1 BHeLWwHUN ocmoTp.
[Mpw BHeLLHEM OCMOTpPE A0MMKHO ObITh YCTAHOBIEHO:

- COOTBETCTBME TUMa COCTaBHbIX YacTel TenrocqeTymka (Mo UX SKCryaTaumMoHHbIM AOKY-
MeHTaMm) Tunam, NpuBeaeHHbIM B 2.1 HAaCTOSALLIErO PYKOBOACTBA;

- HannyMe cBUAETENBLCTBA O NoBepke (nacrnopTa C OTMETKOM O MOBEPKE) KAXKOOM COCTABHOM
yacTu;

- coOoTBETCTBME CbaKTMLIECKVIX TUNOB N 3aBOACKMX HOMEPOB COCTaBHbIX YyacTten Tvnam m Ho-
MepaMm, ykasaHHbIM B NacnopTte Tenrnoc4eT4nKka,

- OTCYTCTBME MEXaHM4YEeCKMX MOBPEXAEHUN 1 OedEeKTOB MapKUPOBKU, NPEnATCTBYIO-
LMX NpaBUbHOMY BOCTPUSTUIO 0603HaYeHN PYHKLMOHAMNbHBIX 3NeMEeHTOB yrpasne-
HMS paboToON NNW CYNTBLIBAHUIO NOKa3aHWIA NO MHAUKATOPY.

TennocyeTumk cuMTaeTcs npoLieaLler MoBepKy C NOJOXUTENbHbIMU pe3ynbTaTtamu, ec-
1N ero KOMMIEKTHOCTb COOTBETCTBYET BbilLIEyKa3aHHbIM TPEOOBaHMSIM 1 Kaxkaast ero coctas-
Has YacTb MMeET OENCTBYOLMI JOKYMEHT, NOATBEPXKAAIOLLMIA €€ NOBEPKY.

11.7.2 Onpo6osaHue.

Onpo6oBaHue gonyckaeTcs MPOBOANUTL B OTCYTCTBUN NPEACTaBUTENS NOBEPOYHOIO
opraHa.

Mpu onpoboBaHunm [OMKHO BbITE NPOBEPEHO DYHKLMOHMPOBAHUE BCEX COCTABHbIX
yacTeun TensocyeTvmKa.

Mpu onpoboBaHnM NpoBepsiETCA BO3MOXHOCTb BU3YyarnbHOro NpeacTaBreHnst uame-
pSeMbIX BENVYUH (MPY HANU4MmM MHAUKATOPAa) UNn Hanu4ymne BbIXO4HOMO CUrHana npwm
BO34ENCTBUM Ha BXOA COCTaBHOW YacTN U3MEPSEMOWN BENUYMHBI.

[nsa cocTaBHbIX YaCcTeW, NPY MOBEPKE KOTOPbLIX NPUMEHSIETCA KOMMbIOTEP UMW UHbIE
BCMoOMoraTernbHble YCTPOWCTBA, JOMKHO ObiTh YCTAHOBINEHO HAnM4mMe KOMMYHUKaLIMO H-
HOW CBSA3WN JaHHbIX YCTPOMCTB C NOBEPSAEMON COCTaBHOW YacTblo TENSIOCHETYMKA.

TennocyeTurk, He YAOBIETBOPSIIOLLMIA YKa3aHHbIM TPeOOBaHWSIM, K AarbHeiLlemy npo-
BEAEHWIO NOBEPKM He [0MyCKaeTcs.
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11.7.3 OnpegeneHne MeTPOorMYecKnX xapakTepucTuk.

11.7.3.1 OnpeneneHne NOrpeLwwHoOCT Npy U3MepeHn TemnepaTypbl U pasHOCTH
Temneparyp.

a) KomnnekTHas nosepka.

Mpu npoBeaeHMN KOMMNMEKTHOW NOBEPKWN ONpefenstoT NOrpeLlHOCTU Kaxaoro name-
puTenbHOro kaHana (Tepmonpeobpa3oBaTenib CONPOTUBNEHUS U BbIYUCNINTEND) TEMmo-
cyeTyuKa.

TepmonpeobpasoBaTtens CONPOTUBEHNI yCTaHABNUBAKOT B TepMocTaT U Nocneao-
BaTeNbHO BOCMPOM3BOAAT 3HaYeHUs TemnepaTyp, NpMBEeAEHHbIE B MeTOAVKE MOBEPKM
TepmonpeobpasoBaTens.

Mpun kaxgoM 3HaYeHUN TemnepaTypbl BbINOMHAT TPU U3MEPEHUS, CYUMTLIBASA NoOKa-
3aHMA C MHAMKaTOpa BblYUCUTENS.

Mpn KaxxgoM 3HaveHun TemnepaTtypbl ONpedensioT ee cpedHee 3HavyeHue n 3Hade-
Hye abconTHONM NorpeLHocT A Npu namepeHun TemnepaTypbl o opmyrne:

A=t -1, °C

roe: t, — cpegHee 3HaveHve TemnepaTypbl NO Noka3aHuaMm Bbluucnutens, °C;

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

[MonyyeHHble 3Ha4YeHUs NOrpeLHOCTN He AOMXKHbI NpeBbilaTb 3HavYeHus, onpee-

neHHoro 13 BbipaxeHus + (0,4+0,005t) °C.

OTHOCUTENBHYIO MOrPeLIHOCTb O TEMMOCYEeTYMKA 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 3HA4YeHWU TeMnepaTyp Npu X U3MEPEHUU MO [ABYM

COOTBETCTBYHOLLMM KaHanam Ttennocyetyuka, °C.

[Mony4yeHHble 3HaYeHWs MOrpeLlHOCTU He OOMKHbI MPEeBbIWaTh 3HadYeHusl, onpene-
NEHHOro M3 BblpaxeHus + (1 + 4Atmin/Aty), roe: Atmin — MMHUManNbHas pasHOCTb TemMnepa-
TYp, M3mepsieMasi JaHHbIM KOMMIIEKTOM TepMmornpeobpasoBaTtenen ConpoTUBNEHNS.

TennocyeT4nk cuMTaeTCs NpoLUeaLlei MOBEPKY C MOMOXUTENbHLIMIA pe3ynbTaTtamu, ec-
NV NOMNYyYeHHbIE 3HAYEHMST NMOTPELLHOCTEN COOTBETCTBYIOT YCTAHOBMEHHBIM TPEBOBaHMSIM.

B) [NoanemeHTHasi noBepka.

I'Ipvl nposeaeHnn No3r1EMEHTHOMN NOBEpPKU TensiocH4eT4nka KOMMIEKT TepM0np906-
pa3OBaTene|7| COMpOTMBINEHNA U BblYUCITUTENBb Tennoc4yeTynka NnoBepArTCA B COOTBET-
CTBMM C NX METOAMKON noBEpPKU.

TennocyeT4nk cuUMTaeTCs NpoLLeALlei NOBEPKY C MONOXUTENbHLIMI pesynbTataMu, ec-
NN KOMMNEKT TepMonpeobpasoBaTene 1 BblMUCIUTENb COOTBETCTBYIOT KPUTEPUSM FOAHO-
CTW, YCTaHOBMEHHbBIM B MX METOAUKAX NMOBEPKM.

11.7.3.2 OnpepaeneHvie NOrpeLlHoCTy Npy U3MEPEHNN AaBNEHWS.

a) KomnnekTHasa nosepka.

Mpu npoBeaeHNM KOMMNEKTHOW NOBEPKWN ONPeensoT NOrpeLlHOCTH KaXaoro uame-
puTenbHOro kaHana (npeobpasoBaTerb AaBEeHUs U BbIYUCIIUTENb) TEMNOCUeTY KA.

I'Ipeo6pasoBaTenb OaBneHna coeUHAKT C 3TalloHHbIM CpeaACTBOM BOCnpou3Bee-
HUA OaBlieHnA n nocnenoBsaTtesibHO BOCNPOU3BOAAT 3Ha4YEeHUA AaBleHud, npuBeaeHHble
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B MeToOunKe MoBepPKU npeo6pa305aTenﬂ, HO He MeHee 1/3 OT 3HaudeHus BEepXxHero npe-
Jena ananasoHa u3MepeHun npeoGpa3OBaTenﬂ.

anI KaXXOoM 3Ha4vYeHnn aasneHuAa BbIMONMHAKT TPU NU3MepeHusa, CHNTbiBaa NOKa3aHUA
C MHAuKaTopa BblHUCIINTENA.

|_|pVI KaXXQoM 3Ha4YeHun aasneHusa onpenendrT ero cpegHee 3HadYeHune U 3HadeHue
OTHOCUTESNBHON NOrPEeLLIHOCTM & NPU U3MEPEHUM AaBMEHUS MO (bopmyne:

5 =100 (Py — Ps)/Ps, %
roe: P, — cpefiHee 3HayeHve AaBneHns no nokasaHuam sbiumcnutens, MMa;
t, — 9TanoHHoe 3HayeHve aasneHus, MlMa.
lMornyyeHHble 3HaYEHUs! MOMPELLHOCTU He A0MKHbI MPEBbILLATEL 3HAYEHNS], PaBHOTO + 2 %.

TennocyeTunk cYMTaeTCs MpoLueaLlein NOBEPKY C NONOXMUTENbHBIMW pesynbTaTaMu, ec-
1N NONYYeHHbIEe 3HAa4YEHMS MOTPELLHOCTEN COOTBETCTBYIOT YCTAHOBMNEHHBIM TPEBOBaHMSIM.

B) MNMoanemeHTHas nosepka.
lMpu npoBegeHMM NO3NEMEHTHOM MOBEPKW TenrocyeTyvka npeobpasosatenu Aas-

NEHVsT U BbIYUCTINTENb TENNOCYETYMKA MOBEPSIOTCA B COOTBETCTBUMU C UX METOAMKONA
noBepKu.

[MoBepKy BblUMCNIUTENST JOMYCKAETCS HE BbIMOMHATL, ECNN OHa Oblna BbINOMHEHA MO
n. 11.7.3.1s.

TennocyeT4nk cuMTaeTCs NpoLLeALle MOBEPKY C MOMOXUTENbHLIMU pe3ynbTataMu, ec-
nn npeo6pasoBaTenb OaBneHnsa U BblMUCINTENb COOTBETCTBYIOT KPUTEPUAM FOAHOCTU, YCTa-
HOBIEHHbIM B X METOAMKaX NMOBEPKU.

11.7.3.3 OnpeaeneHve NorpeLIHoCTM Npy N3MePEHNN MacCoBOro pacxoga U Maccebl.

a) KomnnekTHasa nosepka.

Mpu npoBeAeHNM KOMMNEKTHOW MOBEPKU ONPEAENSIOT NOrPELIHOCTU KaXaoro nsme-
puTenbHoro kaHana (npeobpasoBaTesib pacxofa 1 BbIYUCIUTENB) TENMNOCHETHUKA.

MpeobGpasoBaTenb pacxoAa COEANHSIIOT C 3TanOHHLIM CPeACTBOM BOCINPOU3BELEHUS
pacxofa u nocriefoBaTeribHO BOCMPOU3BOAST 3HAYEHUs1 pacxoda, NpuBeaeHHbIE B Me-
TOAMKe MoBepku npeobpasoBaTtensi, KPOMe 3HaAYEHUN, NMPU KOTOPbIX MOrPeLIHOCTb npe-
obpasoBaTens npesbiwaeT + 2 %.

Mpy kaxaom 3HayeHUW pacxoda BbIMOMHSIIOT TPU M3MEPEHUs TeKyLlero pacxoga u
onpenensitoT 3HaYeHVe NpupaLleHusi Macchl, CUMTbIBAsi NOKas3aHUsi C MHAMKaTopa Bbl-
yucnuTens.

Mpu NnpoBeaeHM NOBEPKN 3HAYEHUS MPUPALLIEHNST MACChl AOMKHbI COOTBETCTBOBATb
3HaAYeHUsIM, MPY KOTOPLIX eanHULA MiagLlero paspsiaa nokasaHui He BHocuna 6kl no-
rPELLHOCTb B pe3ynbTaT uamepeHun bonee, yem + 0,2 %.

Mpy KakOoOM 3Ha4YeHWM pacxoda onpeaensioT ero cpefgHee 3HayeHue U 3HaYeHUus
OTHOCUTEMBLHOWM NOrpeLlHoCTU Sg MPU U3MEPEHUM pacxoda M MOrpeLlHoCTU dy Npu us-
MepeHUn Macchl Mo dpopmynam:

0c =100 (Gy — Go)/Gs, %

Om = 100 (M, — M5)/Ms, %

roe: Gy — cpeHee 3HayeHMe MacCOBOro pacxoda no nokasaHusAM BblUMCIUTENS, T/Y;
G, — 3TanoHHOe 3Ha4YeHne MaccoBOro pacxoaa, T/y;
M, — 3HauYeHne npupaLleHs Macchbl Mo NOKa3aHUSAM BbIYUCIUTENS, T;
M, - 3TanoHHOE 3Ha4YeHne Macchl, T.
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MpumeyaHune — MpupalleHne Macchl ONpPeaensioT Kak pasHOCTb TEKYLLEro 1 npeabl-
Oyuiero nokasaHuii.

anI NMPUMEHEeHNn noaepquon YCTaHOBKMH, peanm3yrou.|,m7| MaccoBbIi MeToq, u3me-
peHm7|, pacxon G, onpenendarT Kak YaCcTHoe OT AefieHUdA 3TalloHHOrNo 3Ha4eHua Maccehbl
Ha BpeMA 3anoJiHeHnA VI3MepVITeJ'IbHOl7I €MKOCTH YCTaHOBKMN.

Mpu npyMeHeHUN NOBEPOYHON YCTAHOBKW, peanusyroLlimin o6bemHbIi MeTof n3me-
peHui, pacxog G, n maccy M, onpegenstoT no dopmynam:

Go=VIT-p, T/4;

M;=V-p, T

roe: V — aTarnoHHoe 3HaueHue obbema, M;
T - BpeMsi 3anofIHEHNs1 U3MEPUTENbHOM EMKOCTU YCTaHOBKY, Y;
P — NMOTHOCTb BOAbI MPY NPOBEAEHNN MOBEPKU, T/M°.

3HayveHusa NNOTHOCTU onpeaensitoT cornacHo MU 2412-97 «BopgsaHble cuctembl Tensno-
CcHabXeHus1. YpaBHEHUS U3MEPEHMWI TEMIOBOW SHEPTUM U KONIMYECTBA TEMMOHOCUTENS».

I'IonyquHble 3HaYEHUs1 MOMPELLHOCTEN He LOSMKHbI MPEBbILLATL 3HA4YEHWUS], PABHOIO * 2 %.

TennocyeT4rk cYMTaeTCs MpoLUeaLen NOBEPKY C NONOXMUTENbHLIMM pe3ynbTaTaMu, ec-
1N NONYyYeHHbIEe 3HA4YEHMS MOTPELLHOCTEN COOTBETCTBYIOT YCTAaHOBMNEHHBIM TPEBOBaHMSIM.

B) MNMoanemeHTHas nosepka.

Mpy nNpoBeaeHUM MOSNEMEHTHON MOBEPKM TEMMOCYeTUYMKa €ro COCTaBHble YacTu:
npeobpasoBaTenu pacxofa, TepmornpeobpasoBaTeny CONpPoTUBIEHUsi, NpeoGpasoBa-
TENV AaBMeHnst U BbIYMUCIIUTESb NOBEPSAIOTCA B COOTBETCTBUM C UX METOAMKON NMOBEPKU.

[MoBepKy COCTaBHOM YacTu LONYCKAETCS HE BbIMNOMHATb, €Cny OHa Oblnia BbIMONHEHA
no n.n. 11.7.3.18 nnn 11.7.3.28.

TennocyeT4nk cuMTaeTCs NpoLLeALLle MOBEPKY C MONOXUTENbHLIMI pesynbTaTtamu, ec-
NN BCe €ro COCTaBHble YaCTW COOTBETCTBYIOT KPUTEPUAM FOAHOCTM, YCTAHOBMEHHBIM B UX
MeToAMKaX NMoBepKM.

11.7.3.4 OnpepaeneHvie NOrpeLIHOCTY NPy U3MEPEHNN KONMYeCcTBa TeNmnoThl.

a) KomnnekTHasa nosepka.

Mpu npoBegeHMN KOMMNMEKTHOW NMOBEPKWN ONpeaensoT NOrpeLHOCTU Kaxaoro name-
puUTENBHOrO KaHana konu4yecTBa TennoThbl (npeobpasoBaTenb pacxoda, KOMMMEKT Tep-
monpeobpasoBaTtenel CONPOTUBIIEHUS U BLIMUCIIUTENDB) TENNOCYETYMKA.

Mpumeyarne — MNpy npoBeaeHUN NOBEPKM UCMONb3YIOT 3HAYEHUS AaBNeHU, NPUHS-
Tble KOHCTaHTamu B gnanasoHe ot 0,5 go 1,6 Mla.

BHUMAHWE! MNpwn npoBeaeHnn nosepku cnegyeT NPUMEHATb NOBEPOYHYIO YCTaHOB-
Ky, peanuayoLLyto 00 beMHbIA METO N3MEPEHUN.

Tepmonpeobpa3oBaTenun CONpOTUBIIEHWIN yCTaHaBNUBaOT B TepMOCTaThl, npeobpa-
30BaTeflb pacxofa COeAMHSIOT C 3TanoHHbIM CpeaCcTBOM BOCMNPOM3BEAEHMS pacxoda W
nocrnegoBaTenbHO BOCMPOU3BOAAT PasHOCTM TemnepaTyp M pacxoga, COOTBETCTBYIO-
Lne 3HaYEeHUSIM:

l) Atmin < Ats 1,2Atmin O,QGmaXS G < Gmax

2)10°C < Ats20°C GG <1,1G;

3) (Atmax— 5) < Ats Atmax Gmin < G < 1,1Gmin

rae: Atmin U Atmax — MUHMMarnbHOE M MakcUMarnbHOe 3HauyeHne pasHoCTU TemnepaTyp
COOTBETCTBYHOLLEro KOMMekTa Tepmonpeobpasosatenei, °C;
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Gmin, Gt U Gmax — 3HAaYEHNA MUHUMAINbLHOrO, NePEXogHOro U MakcMmarnbsHoro pac-
Xoda cooTBeTCTBYylOLWEero npeoGpa3OBaTenﬂ, M.

MpumevaHns.

1. 3HayeHue TemnepaTtypbl, BOCMPOM3BOAUMOE TEPMOCTATOM ANA Tepmonpeobpa-
3oBaTens obpaTtHoro Tpybonposoaa, Npu NepBbiX ABYX NPOBEpPKaX pekoMeHayeTCcs Bbl-
oupaTb B npegenax ot 40 go 50 °C, npu Tpetbert — o1 0 go 10 °C.

2. Pacxog Gmin OOMKEH COOTBETCTBOBATb 3HAYEHWIO, MPU KOTOPOM MOrPELUHOCTb
npeobpasoBaTtens pacxoga He npesbiwaeT + 2 %. [Ans TaxomeTpuyecknx npeobpaso-
BaTenemn pacxona (CY4ETYMKOB BoAbl) 3Ha4YeHne pacxofa Gmin HE NPUMEHSIETCS.

3. lMpupalieHne konmMyecTBa TEMNOTbl ONPEeAenstoT Kak pas3HOCTb TEKYLero wu
npeablayLero nokasaHui.

Mpy kaxxgoMm 3HayeHMU pacxoda WM pasHOCTU TemnepaTyp OnpeaenslT 3HayveHue
npupaLleHns KonmyecTBa TEMMOTbI, CYMTbIBAS NOKa3aHWsi C MHOMKATopa BbIYUCIUTENS.

Mpn nNpoBedeHMM MOBEPKM 3HAYEHUS MPUPALLEHMST KONMYecTBa TEMNOTbl OOSMKHbI
COOTBETCTBOBATb 3HAYEHUAM, NPU KOTOPbIX eAnHMLA MNajwero paspsaga nokasaHui He
BHOcuna 6bl NOrpeLlHoCcTb B pe3ynbTaT namepeHuii 6onee, yem + 0,6, £ 0,3 1 + 0,2 %
COOTBETCTBEHHO MNPV NEPBON, BTOPOW 1 TpETbLEN NPOBEPKE.

Mpu kaxagon npoBepke onpeaensaT 3Ha4YeHUS OTHOCUTENBHOW MOrPELLHOCTM g Npu
N3MEpPEHMUN KONMYECTBA TENNOThI NO hopMyre:

6q = 100 (Qu— Q4)/Qs, %

roe: Qu— 3HayYeHMe npupaLleHnst KONMYecTBa TENSOTbI MO NOKa3aHMAM BblYMCTIUTE-
na, Fox;

Q. - 9TanoHHOE 3Ha4YeHne KonuyecTea TennoTbl, Ix.
3HaveHusa Q, onpeaensioT no opmyne:
Qo= M, (hn - ho), X
roe: M, - aTanoHHoe 3HayeHne Macchl, onpegeneHHoe no metoauke n. 11.7.3.3, Ho ¢

y4eToM TemnepaTypbl, BOCMPOM3BOAMMON TEPMOCTATOM Arsi TepmonpeobpasoBaTens
nogatowiero Tpyéonposoaa, T;

hn n h, — 3HTanbnusa, cCOOTBETCTBYIOLAA TemnepaTtype, BOCNPOM3BOAVMOMN
TepMocTaTamu Ans TepmonpeobpasoBatenen nopatowero n obpatHoro Tpybonposo-
nos, Ix/T.

3HaveHus aHTanbnum onpegenstoTt cornacHo M 2412-97 «BopasiHble cuctembl Tenso-
CcHabXeHus1. YpaBHEHUS U3MEPEHWI TEMNOBOW SHEPTUM U KONUYECTBA TEMMOHOCUTENSI».

MonyyeHHble 3HaYeHWsI MOTPELUHOCTEN, B 3aBUCMMOCTY OT NPEAEnoB OTHOCUTElb-
HOWM MOrpeLUHOCTV NpeobpasoBaTernieil pacxoaa, HOPMUPOBAHHLIX B UX SKCMyaTauMOH-
HOW [LOKyMEHTALMM, HE AOIKHbI NMPEBbILIATb 3HAYEHWIA, ONpeeneHHbIX U3 BbIPaXEHWIA:

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

- £ (3 + 4Atmin/At + 0,02Ge/G) %, Npy HOPMUPOBAHHBIX Mpeaerniax NorpeLHoOCT He
bonee + 2,0 %

rae: Atmin — MMHUManbHOE 3HaYEeHWe PasHOCTM TEMMNEPATyp COOTBETCTBYIOLLENO KOM-
nnekra tepmonpeobpasosatenen, °C;

At — U3MepeHHOe 3HayeHre pasHoCTU TeMnepatyp, °C;
Gea— BepXHWil Npeien Auana3oHa U3MepeHui pacxoaa npeobpasosaTens, M>/u;
G — M3MepeHHOe 3HaueHue pacxoaa, M/y;



TCK-5 PykoBOACTBO NO 3Kcnnyarauum c. 17

Tennoc4eTunk cumMTaeTcs I'IpOLLIe,D.LLIeI;I NOBEPKY C NONTIOXUTENbHbIMWU pe3dynbTaTtaMu, ec-
1N NOMYyYEHHbIE 3HAaYEHNSI MOMPELLUHOCTEN COOTBETCTBYHOT YCTAHOBMNEHHbLIM TpeGOBaHVIﬂM.

B) [NoanemeHTHas noBepka.

[Mpy NpoBedeHWN MO3MEMEHTHON MOBEPKU TEenocyeTynka ero COCTaBHble YaCTu:
npeobpasoBatenu pacxoga, TepmonpeobpasoBaTenu COMNpoTUBNEHUs, npeobpasoBa-
Tenu AaBfeHns U BbIYUCIINTENb MOBEPSAIOTCA B COOTBETCTBUMN C X METOAMKON NMOBEPKU.

[MoBepKy cocTaBHOM YacTu AOMYCKAeTCa He BbIMOMHATL, €Cnn OHa Obina BbIMOSIHEHa
non.n. 11.7.3.18 - 11.7.3.38.

TennocyeTumnk cunTaeTcs NPOLUEALLEN MOBEPKY C MOMNOXUTENBHLIMW pesyrnbTatamu, ec-
NN BCe ero COCTaBHble YacTVW COOTBETCTBYIOT KPUTEPUAM FOAHOCTU, YCTAHOBMEHHBIM B WX
METOAMKaX NOBEPKM.

11.8 OchopmneHne pesynbTaTtoB NOBEPKU

|_|pVI NONOXUTENbHbIX pe3ynbTaTax NoBepPKU Ha TensiocHeTYUK BblaeTcAa cBuaeTeNb-
CTBO O NOBEPKEe Ui Nnpom3BoanTCA COOTBETCTBYHLLAA 3annCb B €ro nacnopTre.

Mpu oTpuuaTenbHbIX pesynbTaTax NoBEePKU TEMNMOCHETUMK K BbIMYCKY Y NPUMEHEHMIO
He gonyckaeTcs. PaHee feicTBylollee CBMOETENbCTBO aHHYNMpyeTcs Unu aenaetcs
COOTBETCTBYIOLLAS 3aMnMCb B NacnopTe TensocyeTymka.

12 Bo3MOXHble HEMCNPaABHOCTU U cnocobbl nx yCTpaHeHuq

Bo3moxHble HEeNCcnpaBHOCTU COCTaBHbIX yacTenh TEnnocCYETYNKOB U METOAbl UX
YCTpaHeHnda npuBeneHbl B X GKCI'IﬂyaTaLlVIOHHOVI LOOKyMeHTauunn.

13 Mapkuposka u nnom6upoBaHue

MapkupoBka COCTaBHbIX 4acTeln TennocyeTyMka COOTBETCTBYET TpeboBaHuMsIM KX
3KCNNyaTaLuoHHON JOKYMEHTaUNN.

MnomMGupoBaHMe COCTaBHbIX YacTel TenmnocyeTyMka Npon3BoaNTCA B COOTBETCTBUM
¢ TpeboBaHNSIMM NX SKCNyaTaLMOHHON JOKyMEHTaLMK.

14 nNpaesuna xpaHeHns n TpaHCNOPTMPOBAHUS

XpaHeHue TennocyeTynka OOMKHO OCYLLECTBASTECS B CKIAACKUX MNOMELLEHUSIX NPU
OTCYTCTBWM B HWX MbIfA, NAPOB KUCMOT, LLENOYeN 1 arpeccunBHbIX ra3oB, B COOTBETCTBUM
¢ ycnosusimu xpaHenust 1 no FOCT 15150.

TpchnopTMpOBaHme Tennoc4yeT4nka MOXEeT OcCywecTBnAaATbCA BCEMU BuUaamMu
TpaHCnopTa, B TOM Yucne BO34YyLUHbIM B repMeTU3NpOBaHHbIX OTCEKaX.

MpeaenbHbIMY YCNOBUAMU TPAHCNOPTUPOBAHMUS SABISIOTCA:

- TemnepaTtypa oKpyxatoLlero Bo3ayxa B AnanasoHe ot MuHyc 10 go nntoc 50 °C;

- OTHOCWUTENbHasi BNaXXHOCTb He 6onee 95 % npu TemnepaType 35 °C;

- aTmocdepHoe gasneHue He meHee 61,33 klMa (460 mm pT. CT.)

Bo Bpemsi TpaHCNOpTUPOBaHUSI U MOrpy30-pa3rpy304HbIX PaboT TpaHcnopTHast Tapa He
[OIMKHA NoaBepraTbCsl PE3KUM yaapam 1 NpsiMoMy BO3AEWCTBUIO OCAAKOB U Mbifu.
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MpunoxeHne A
KapTa 3aka3a Ne
Tennocyetunk TCK5- B cOCTaBe:
MpeobpasosaTenu pacxona - LT.

(ycnoBHoe o6o3HayeHue)

-__ T
(ycnoBHoe o603HayeHue)
Tepmonpeobpa3soBatenu - LuT.
(Tvn, KNacc gonycka, AnMHa NOrpyXHON YacTi)
- LT,
(Tvin, Knacc gonycka, AnNUHa NOrPY>XHON YacTu)
MpeobpasoBaTtenu aaeneHns - LT.

(TMN, KNacc TOYHOCTK)

- LT,

(Tvn, AnanasoH Toka, Knacc TOYHOCTM)

[ononHutenbHbIE YCTPOWCTBA:

3akasuuk:

(HaumeHoBaHUe NpeanpusaTUs, Ten/dakc)

[aTa 3akasa: Moanuce:
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MpunoxeHne b

MPOTOKOJT MOBEPKWM Ne

TennocuyeTtumk TCK5- , 3aB. Ne

ncnonHeHve

Onepauunsi noBepku OTmeTKa 0 COOTBETCTBUM

BHeLwHWA ocmoTp

Onpo6oBaHue

OnpepeneHne MeTPONOrMYecKUX Xxapakre-
PVCTUK NpY U3MEPEHMUM:

- TemnepaTypbl 1 pasHOCTU TeMnepaTyp

- AaBlneHuna

- MacCoBOIo pacxoaga n Mmacchbl

- Konn4yectBa TeNsOThl

TennocyeTyunk K aKcnnyaTtaumm

(ropeH/He ropeH)

MoBepky nposoawsn: Hara

(noanuce, knenmo)




