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FocynapcTBeHHas cuctema obecneyeHnsi eAMHCTBA U3MEPEHUIA
TENNOCYETYUKU OBYXKAHANDBHbIE ANA BOAAHBIX CUCTEM TENNOCHABXEHUA

HopmupoBanue npefenos A0OMyCKaeMoii MOrpewwHoCT NpU 3MepeHUsiX NoTpe6neHHon aGoHeHTaMU TEeNNOBON IHEPrun

State system for ensuring the uniformity of measurements. Two channel heat meters for water heat supply
systems. Standardization of admitted error limits in measurements of the used thermal energy by users

Nata BBegeHus 2003-01-01
1 O6nacTkb NpUMeHeHus
Hacroswumit cTaraapT pacnpocTpaHsieTcs Ha AByxkaHarnbHble Tennocyetunkun no FOCT P 51649, ucnonbayemble Ans U3MepeHuii U KOMMEPYeCKoro yyeTa noTpebneHHoi B BOASIHBIX cucTemax
TennocHabxeHus (aanee - BCTC) TennoBoit SHeprum, MOHTUpyeMble Ha rpaHuLax 6anaHcoBon NpUHaANeXHoOCTY (Aanee - AByxkaHarbHble TENMNOCYETUNKM), U yCTaHaBNMBaET cnocob HOpMUPOBaHUS
npeaenoB AOMyCkaeMol MOrpeLIHOCTY ABYXKaHaIbHbIX TEMIOCYETYMKOB.

2 HopMaTuBHbI€ CCbIJIKU

B HacTosLWeM CTaHAapTe UCNOJb30BaHbI CCbINKW Ha cnegyrouime ctaHaapTbl:
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FOCT P 8.592-2002 MNocynapcTBeHHasi cuctema obecneyeHus eauHCTBa n3MepeHuin. Tennoas sHeprusi, notpebreHHas aboHeHTaMK BOAsHbIX CUCTeM TennocHabxeHus. Tunosas metoauka
BbINOMHEHNS U3MepeHUi

FOCT P 51649-2000 TennocuyeT4unku Ans BOAsHbIX CUCTEM TennocHabxeHus. OBLume TeXHUYeckne ycrosus

3 Onpepenexus

B HacTosiwem CTaHAapTe NPpUMEHSAT criegytowne TepMUHbI C COOTBETCTBYHOLLMMU OnpeaeneHnsamMu:

3.1 cuctema TennocHaGKeHus: COBOKyI’IHOCTI: B3aUMOCBSI3aHHbIX UCTOYHWKOB TEMNMOBOW 3Heprun, TennoBbIX ceTelt n cuctem TeI'IJ'IOI'IOTpesl'IeHVIFI.

3.2 BoAsiHasA cucTeMa TennocHabxkeHus: C1ctema TennocHabxkeHusl, B KOTOPOI TENNOHOCUTENEM SIBASIETCA BOAA.

3.3 TennoBas 3Heprusn: SHEPrisi, paBHasi CyMME BbIPaXXEHHOTO B ANHULIAX SHEPTUN KONMYECTBA TENNOTbI, NepeAaHHOro NOTPEBUTENIO, U SHEPTUM, 3aTPaYeHHOI Ha nodorpes pasbupaemoro
noTpebuTenem HarpeToro TeNMOHOCUTENS (TENMOBYH SHEPTUIO PACCHUTLIBAIOT NO YPABHEHWUSIM TEPMOAVHAMIKMN C UCNONb30BaHNEM 3HAYEHWI MacCOBOTO pacxXoAa TeNMOHOCUTENS U €r0 SHTamNbMNI).

3.4 AByXKaHanbHbIN TennocyeTumk: Tennocyetunk no FOCT P 51649 c aoBymsi kaHanamu uamepeHuii no 3.3.

4 O603Ha4eHun

B HacTosilem cTaHaapTe NpUHSATLI CreaytoLime 0603HaYEHUS BEMIMYMH, BbIpaXaeMble B COOTBETCTBYIOLMX €ANHULIAX:

Qn - NoTpeBneHHas Tennosas aHeprvis, KIX;

Qu - NOTpeBreHHas TENNoBas 3HEPrsi, U3MepPeHHas ABYXKaHaNbHBIM TENOCHETYNKOM, KIXK;

M - macca Bofpl, NpoLueLLeit 3a onpeaeneHHbI Nnepyuoa BpeMeHm no noaatowemy Tpydonposoay BCTC, kr;

M. - macca Bogpl, NpoLueaLLen 3a onpeaeneHHbIi Nnepyroa BpemeHn no obpartHomy Tpy6onposoay BCTC, «r;

t1 - TemnepaTypa BoAbl B noaatollem Tpydonposoae BCTC, °C;
t2 - TemnepaTypa Boabl B o6paTtHom Tpybonpoeoae BCTC, °C;

txs - TEMNEpaTypa XONOAHON BOAbI B NEPBMYHOM UcTouHuke BCTC, °C;
hi - aHTanbnusa Boael B noaatoLem Tpydonposoae BCTC, kx/kr;

hz - aHTanbnus Boabl B o6paTtHom Tpy6onposoae BCTC, kx/kr;

hxe - @HTaNbNKS XONOAHON BOAbI B NEPBUYHOM UCTOYHMKe BCTC, KIOK/KT;

hk - YCrOBHOE 3HaueHue (KOHCTaHTa) SHTarbMUW XONOAHON BOALI, COOTBETCTBYIOLLEE BbIGPAHHOMY 1 BBEAEHHOMY B MPOrpaMMy pacqeToB 3HAYEHWIO TeMMepaTypbl XONOAHON BOAbI t, KOXK/KT;

i - MHOekc, 0603HaYaLWMIA HOMEP UHTEPBana BPEMEHU, A4S KOTOPOro TEMMOCYETYMKOM UMEPSIOT U BbIYUCNAIT napameTpbl BCTC, Heobxoaumble ANs BbIMUCNEHUS 3HAYEHUN Qu (i = );

N - oBLLEee YNCIO UHTEPBArIOB BPEMEHW, 4TSt KOTOPLIX U3MEPSIOT M BbIYMCTSOT napameTpbl BCTC, B OTHETHOM Nepuoae, Ans KOTOPOro U3MEPSIOT TEMIOBYO SHEPTUIO.

5 Moaudmkaumm aAByxKaHanbHbIX TEMNOCHETYNKOB
5.1 [IByxKaHanbHble TENNOCHETHYMKN NOAPA3AENsIoT Ha Moandukaumm | v Il

5.2 K gByxkaHanbHbIM TENMocYeTYMKaM MoAnUKaLmum | OTHOCAT TEMMOCHETHMKMN, peanuaytoLmne anroputM N3MepeHnin, BbipaXeHHbIN hopmMyIo
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5.3 Pe3ynbTaTbl U3MEPEHUI NOTPEBNEHHONM TENOBOI SHEPrUW C MOMOLLBIO ABYXKaHAMbHbBIX TEMIOCHETHMKOB MOAUMDMKALIMM | MOTYT SIBMISITLCS OCHOBOW AN KOMMEPHYECKUX PACHETOB MEXAY
NPoV3BOAUTENEM U NOTPEBUTENEM TENMOBOW SHEPTUM, TaK Kak U3MepeHHas dHeprus paeHa NoTpebneHHon (Qu = Qn).

5.4 K pByxkaHanbHbIM TennocyeTynkam Mmoamdukaumum || OTHOCAT TENNOCHETYMKN, peanmnayioLme anroputM M3MepeHuii, BelpaxeHHbI hopmynoit (1), Ho NpeagycMaTpUBalOLLMIA UCNONb30BaHNE BMECTO
3HaYEHWI PaKTUYECKON TeMnepaTypbl XONOAHOW BOAbI txsi 3HAYEHWIA YCIIOBHOW U MOCTOSHHO TEMMepaTypbl XONOAHON BOABI tk M COOTBETCTBYIOLLEE €il 3Ha4YeHne aHTanbnum hg

Ly =iZ::{M2i l["ggli _’Egzz'jJ"[Mu _sz':"['kli _'hx:l}
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3HaueHus hc COOTBETCTBYIOT 3HaYEHUSAM tx, BbiGMpaembiM n3 nHTepsana Temnepatyp 0-30 °C.

5.5 3HayeHus Qw, nonyvyeHHble Npu UCNob30BaHUN ABYXKaHalbHbIX TENMNOCYETYMKOB MOD,MdJMKaLLIAIA ", coaepxaT HeUCKIYEeHHY0 MeTOANYECKY0 NOrpeLHOCTb, BbI3BAHHY OTKITOHEHWEM YCIOBHOIMo
3Ha4yeHuda SHTanbnNun XOHO,C[HOVI BOAbI hq ot CbaKTI/NeCKMX 3HaYeHWn SHTanbNMK XOJ'IO[:LHOIZ BOAbl B Te4YEHNE OTAENbHbIX UHTEPBANOB BPEMEHW ti.

5.6 Mpu ucnonb3oBaHWK ABYXKaHaNbHbIX TENMOCYETYMKOB MoAndMKaLmum || peaynbTaTbl UISMEpeHUin TENNOBON aHeprun Qu crneayeT KoppekTupoBaTb B cooTBeTcTBUM ¢ FOCT P 8.592.
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5.7 KoppekTpoBaHHble No 5.6 3Ha4eHnst Qu MOryT CRyUTb OCHOBOM [AMsi KOMMEPYECKUX PacHeToB Mexay NpoussoauTenem n notpebutenem TennoBoii 3HEPTUK, Tak Kak KOPPeKTMPOBaHHAsA 3Heprust
paBHa noTpebneHHomn (Qu = Qn).
6 HopmupoBaHue npeaenoB AonyckaeMon NOrpellHOCTM ABYXKaHaNbHbIX TEMNIOCYETYNKOB

6.1 HOpMVIpDBBHVIE npegenos ,ElOI'IyCKaBMOVI NOrpeLHOCTN ABYXKaHarbHbIX TENOCYETYNKOB OCYLLECTBMAAIOT C UCMOSTb30BaHUEM HOPMUPOBAHHbBIX METPOJTIOTMYECKUX XapaKkTepucTuk cpeacTs mmepeHmﬁ,
BXOAALWMX B COCTAB TENNOCYETHYUKOB, U C Y4ETOM NpeesibHbIX PEXXUMOB pﬁﬁOTbI, ANA KOTOpbIX NpegHa3Ha4yeH ,D,ByXKEHEJ'IbeII;I TEennocyeTHuK.

6.2 |-|O[J, npenenbHbIM pexxumMomMm pa60TbI ABYXKaHarnbHOro TennocyeTymnka nogpasymeBatoT COﬁJ‘HO,D,eHI/IE crnefywwmx napameTpoB:

- MaKCMarnbHO BO3MOXHOE 3Ha4YeHWE OTHOLLEHWSI Macc TENOHOCUTENS, MPOXOAALLEro no obpaTHoMy 1 noaatoLlemy Tpybonposoaam: fmax = (M2/M1)max;
- MMHUMasibHO BO3MOXHOE 3Ha4YeHne TemnepaTtypbl BOAbl B NoAaroLLeM pr60nposone: timin;

- MMHUMalibHO BO3MOXHOE 3Ha4YeHne Temnepartypbl XOJ'IOI:LHOVI BOAbI: txe min;

- MMHUMasbHO BO3MOXHOE 3HauYeHue koapduLmneHTa K = (t1 - tz2)/t1, rAe 3HaYeHUs t 1 t2 COOTBETCTBYIOT OJHOMY M TOMY )€ MOMEHTY BPEMEHU.

6.3 B ka4ecTBe fmax NPV HOPMUPOBAHWUK NPeaerioB JOMyCkaeMOoN NOrPeLHOCTN ABYXKaHAamMbHbIX TEMIOCHETHNKOB, NpeHa3Ha4YeHHbIX Ans paboTbl B BCTC 6e3 orpaHnyernii pasbopa TennoHocuTens,
NPUHMMAOT 3Ha4YeHne 1,0. Ecnu B TEXHUYECKMX AOKYMEHTaXx Ha Tensoc4YeTHNK yKa3aHO MeHbLlee 3Ha4YeHne fmax, TO HOpMUPOBaHWE OCYLLECTBAIOT AN YKa3aHHOro B TEXHUYECKUX OOKYMEHTax
3Ha4YeHUs fmax.

6.4 Mpepnen gonyckaemoii OTHOCUTENbHOM NnorpelHocTn dQn, %, ABYXKaHaNbHOTO TennocyeTYMka Moaudukaumumn IpaccumteiBatoT no opmyne
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roe Di1 - npeaen gonyckaeMoit abcontoTHOW MOrpeLHOCTM N3MepeHUIn Pa3HOCTM TeMnepaTtyp Ktimin, °
D2 - npeaen gonyckaemoun abConTHOM MOrpeLHOCTY M3MEPEHUIA Pa3HOCTM TeMnepaTyp (timin - txemin), °C;
dG - npegen 4onyckaeMoi OTHOCUTENBHOW MOrPeLLHOCTY U3MEPEHUI MacCOBOrO pacxoAa TENoHOCUTENS B NOAAOLLEM 1M 06paTHOM TpybonpoBoAax, AoMNM eANHULbI.

ﬂpmmeqaume - ®opmyny (3) NPUMEHAOT AN TOro cny4as, korga I'IOFLalOLLlVIVI n 06paTHbIIZ prﬁOr‘IpOBO,D,bI OCHallleHbl pacxogomMepamy O4HOro MU TOro e Tuna, UMerLwmnmMn OguH 1 TOT Xe npegen
[Aonyckaemol oTHOCUTeNbHOM norpelHocty dG.

6.5 Mpenen gonyckaemoit OTHOCUTENbHOM norpeluHocTn dQn, %, ABYXKkaHanbHOro TennocyeTyMka Moaudukaumm lipaccunTbiBaloT No cneaytoLlel hopmyne, aHanornyHoit oopmyne (3), HoO ¢ 3ameHow
3HAYEHN tys min HA 3HAYEHUS fimin

1.1
o Fantm + (1= Fon W — o)
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)
6.6 MpuBeaeHbI NpUMepbLI HOPMUPOBaHWS Npeaena AoNyckaeMo OTHOCUTENBbHOI NOTrPELLHOCTY ABYXKaHanbHOro Tennocyetymka T-21 moaudwmkauum Il ans BCTC:

- 6e3 orpaHuyeHusi pasbopa TennoHocutens (0 £ f £ 1,0) - B npunoxexum A;

- Npy orpaHunyeHun pastopa TennoHocutens (0 £ f £ 0,7) B cootBeTcTBUM C TpeboBaHuamu [1] - [3] - B npunoxenun b, roe f - 3HaYeHVe OTHOLWEHWSt Macc TENIOHOCUTENS, MPOXOASALLEro no obpaTHOMY 1

nopatowemy TpyGonposoaam.

NPUNOXEHUE A

(cnpaBo4Hoe)

Mpumep HOpMUPOBaHUS Npeaena AonyckaeMoil OTHOCUTENbHOMN NOrPeLHOCTU ABYXKaHanbHOro TennocyeTymka T-21 moaudukauum Il 4ns BoAAHbIX CUCTEM
TennocHabxeHus 6e3 orpaHuyeHus pasbopa TennoHocUTens

A.1 [iByx3oHanbHbIN Tennocyetyuk T-21 moandukaumm |l ans BCTC 6e3 orpaHnyenns pasbopa tennoHocutens (0 £ f£ 1,0) (aanee - AByxKaHanbHbI TENNOCYETYNK) YCTAaHABNUBAIOT Ha rpaHuLe
6anaHCcoBO NPUHAANEXHOCTU ANA KOMMEPYECKOro yyeTa 1 U3MepeHuin TENNoBo aHeprum, notpebneHHon aboreHtamn BCTC 6e3 orpaHuyeHunii pasbopa TennoHocuTens. [ByxkaHanbHbli
TENNoCYETUMK XapaKTepU3yloT creayioLymMm napameTpamy npeaenbHoro pexuma:

- MaKCUMarbHO BO3MOXHOE 3HauYeHMe OTHOLIEHUS Macc TENIOHOCUTENS, NpoxoasLLero no obpaTHoMy 1 nogatoLlemy Tpybonposogam: fmax = 1,0;
- MMHMMArbHO BO3MOXHOE 3HaYeHue TeMnepaTtypbl BOAb! B noAatoLem Tpydonposoae: timin = 40 °C;

- MMHMMaIIbHO BO3MOXHOE 3HaYeHWe TeMnepaTypbl XONOAHOI BOAbI: txe min = 0 °C;

- MUHUManbHO BO3MOXHOE 3HaveHue koadduumenTa k = (t - t2) / ti : kmin = 0,33.

A.2 [iByxkaHanbHbIN TENMOCYETYMK BKItOYaET B cebs:

- pacxofomepebl C NpeaenoM Aonyckaemoii oTHocuTernbHoi norpewHocty dG = 1,0 % (unm 0,01);

FOCT P 8.591-2002 TEMNIOCHETYMKN OBYXKAHANBHbLIE AJ1A BOOAHBIX CUCTEM TEM/IOCHABXEHWA


https://iseptik.com/

- npeobpasosaTeny TemnepaTypbl, oGecneunBaioLLme U3MepeHns pasHocTu Temnepatyp Dt, °C, ¢ npegenom gonyckaemoin abcontoTHom norpetuHocTu D, °C, onpeaensiemsim no dopmyne D = (0,1 +
0,005Dt).

A.3 lNpy HopMypoBaHUK Npeaena [onyckaeMon OTHOCUTENBHON NOrPELLHOCTM ABYXKaHaNbHOro TennocyeTumnka B hopmyny (4) NoACTaBNAOT creaylolme 3HaYeHUs:

fmax = 1,0;

timin = 40 °C;

temin = 0 °C;

Kmin = 0,33.

A.4 3Hauenue Dy, noacTaensiemoe B hopmyny (4), paccumTbiBaloT cneayowmmM obpasom:

- HAXOAAT MUHUMaNbHO BO3MOXHOE 3Ha4YeHe pa3HOCTW TeMnepaTyp Kmin timin = 0,33 ~ 40,0 = 13,2 °C;

- HaXoAsAT npefen Aonyckaemoi abcontoTHON NOrPELLHOCTY U3MEPEHUI MUHUMAnbHO BO3MOXHOW PasHOCTV TemMnepaTyp Kmin timin : Di = (0,1 + 0,005 “ 13,2) = (0,1 + 0,066) » 0,2 °C.
A.5 3HaueHue D2, noactaBnsemoe B hopmyny (4), paccunTbiBalOT criefytowmm obpasom:

- HaxoAAT 3HauYeHne pasHoCTU TemnepaTyp (timin - temin) = (40 - 0) = 40 °C;

- HaxoAsAT nNpeden aonyckaemoi abConoTHON NOrPEeLLIHOCTY U3MEPEHWIA pa3HOCTH TemnepaTyp (timin - temin ): D2= (0,1 + 0,005 “ 40) = (0,1 + 0,20) = 0,30 °C.

A.6 MNpy noacTaHOBKE YNCMOBLIX 3HAYEHUN, yka3aHHbIX B A.3 - A.5, B hopmyny (4) nonyyaloT HOPMMPOBAHHOE 3HaYeHWe Npeaena AonyckaemMon OTHOCUTENbHON NOrpeLLHOCTU ABYXKAHANBHOMO

TennocyeTyuka, pasHoe 4 %.

NPUNOXEHUE B

(cnpaBo4Hoe)

MpumMep HOpMUPOBaHUS Npeaena AoNyCcKaeMoi OTHOCUTENbLHOWM NOrpelHOCTU AByXKaHanbHoroTennocyetumka T-21 moaudmkaumm |l 4ns BOoAsSIHLIX CUCTEM TennocHabxeHus
npwv orpaHuyYeHumn paséopa TennoHocuTens

B.1 [IByxkaHanbHbI Tennocyetymk T-21 moamdmkaumm || ans BCTC c orpaHunyeHnem pasbopa TennoHocutens (0 £ f£ 0,7) B cooTBeTcTBUM C TpeboBaHusamu [1] - [3] (nanee - AByxKaHanNbHbIA
TEeNnnoCYETYNK) YyCTaHaBNMBAIOT Ha rpaHuLe 6anaHCoBOM NPUHAANEXHOCTU AN KOMMEPYECKOro y4eTa U M3MEePEHUii TENMOBOW 3HepruK, NnoTpebneHHo aboHeHTamm BCTC. [iByxkaHanbHbIn
TEeNNoCHETYNK XapaKkTepusyT cnefyrowmMm napaMmeTpamn npeaensHoro pexuwmMa:

- MakCcMmMarnbHO BO3MOXHO€ 3Ha4yeHue OTHOLEHUA Macc TennoHocuUTena, Nnpoxogsilero no o6paTHomy v nogawoowemy pr60nposonaM: fmax = 0,7;
- MMHMMarbHO BO3MOXHOE 3HaYeHue TeMnepaTypbl BOAb! B noaatoLem TpybonpoBoae: timn = 40 °C;

- MMHMMArbHO BO3MOXHOE 3HaYeHUe TeMNepaTypbl XONOAHOM BOAb!: txe min = 0 °C;

- MMHUManbHO BO3MOXHOE 3HaveHue koadduumenTa K = (t - t2) / ti : kmin = 0,05.

B.2 [IByxkaHanbHbI TEMMOCYETHVK BKIIOYAET B ceba:

- pacxofomepsbl C Npeaenom Aonyckaemoii oTHocuTenbHoi norpewHocty dG = 1,0 % (unmn 0,01);

- NnpeoGpa3oBaTteny TemnepaTypbl, o6ecneuvBaroLMe U3MePEHUst pasHocTu Temnepatyp Dt, °C, ¢ npenenom gonyckaemon abeontoTHoi norpetwHocTy D, °C, onpeaensiemsiM no ¢opmyne D = (0,1 +
0,005Dt).

B.3 Mpu HopmypoBaHWKM Npeaena Aonyckaemo OTHOCUTENbHOWM NOrPeLLHOCTY ABYXKaHanbHOro Tennocyetyuka T-21 B hopmyny (4) noacTaBnsaioT cnegyowwve 3Ha4yeHns:

fmax = 0,7;

timin = 40 °C;

temin = 0 °C;

Kmin = 0,05.

B.4 3HaueHue Dy, noacTtaBnsemoe B hopmyny (4), paccunTbiBalOT crieaytoLmm obpasom:

- HaXoASAT MUHUMAIIbHO BO3MOXHOE 3HaYeHWe PasHOCTU TeMNepPaTyp Kmin timin = 0,05 “40 =2 °C;

- HaxoAsT nNpefen Aonyckaemoi abConoTHON NOrPEeLLHOCTY U3MEPEHNIA MUHUMANbHO BO3MOXHOW Pa3HOCTW TemnepaTyp Kmin timin : Di = (0,1 + 0,005 “ 2) = (0,1 + 0,01) » 0,11 °C.
B.5 3HaueHue D2, noactaBnsiemoe B hopmysly (4), paccumnTbiBatoT creayioLym obpasom:

- HaxoAAT 3HayYeHne pasHoCTU Temnepatyp (timin - temin) = (40 - 0) = 40 °C;

- HaxoAAT npefen Aonyckaemoi abcontoTHON NOrpPeLLIHOCT U3MepeHnin pasHocTu Temnepatyp (timin - temin) : D2 = (0,1 + 0,005 * 40) = (0,1 + 0,20) = 0,30 °C.

B.6 MNpu noacTaHoBKe YNCIOBBIX 3HAYEHWUI, Yka3aHHbIX B B.3 - B.5, B hopmyny (4) nonyyaloT HOpMMpPOBaHHOE 3HaYeHWe Npeaena Aonyckaemon OTHOCUTENbHOW NOrpPeLHOCTN ABYXKaHaNbHOro

TennocyeTynka, pasHoe 4 %.

NPUNOXEHUE B
(cnpaBou4Hoe)
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