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HAUUWOHANbHBLIU CTAHAOAPT POCCMUCKOWN ®EQREPALUMN

FocypapcTBeHHas cuctema obecneveHUs eQUHCTBA U3MEePEeHUn

OLIEHMBAHME NOIPEWHOCTEN U3MEPEHWUN TENNOBOW 3HEPINN
U MACCbI TENMNOHOCUTENS B BOOAHbIX CUCTEMAX TEMNOCHABXEHUA

State system for ensuring the uniformity of measurements. Estimation of errors of measurements
of thermal energy and weight of the heat-carrier in water systems of the heat supply

Aara BBeaenuna — 2012—07—01

1 O6bnacTb NnpuMeHeHus

HacToswmii craHaapT pacnpoCTPaHAETCS HA BOASHBIE CUCTEMBI TENSOCHAGKEHUA U YCTAHABNUBAET Me-
TOAWKY OLIEHMBAHMS NOTPELLHOCTEN U3MEPEHNI TENNOBON SHEPTMM U MACCHI TENMOHOCUTENS B 3TUX CUCTEMAX.

2 HopMmaTtuBHbIE CCbINIKU

B HacTofqLeM cTaHaapTe Ucnonb3oBaHbl HOPMATUBHbLIE CCbIMKM HA creaylowme CTaHaapTbl:

FOCT 8.009 NocyaapcTBeHHas cucteMma obecneveHust €AMHCTBA u3mepeHuin. Hopmupyembie MeTpono-
rMYecKne XxapakTepucTuku CPeacTs U3MepeHui

FOCT 8.632 lNocynapcTBeHHas cucreMma obecneyeHuss eanHCTBa uamepenun. Metponornyeckoe obe-
cneyYeHne U3MepUTENbHbIX CUCTEM Y3NOB y4eTa TENNOBON dHEPTUU. OCHOBHbIE NONOXEHUS

FOCT P 51649 Tennoc4eTunku Ans BOASAHbIX CUCTEM TennocHabxeHus. ObLme TeXHMYeCckue ycroBust

MpumevyaHne — TlpyU NoNL3OBAHUMKM HACTOAWWUM CTaHAApPTOM UenecoobpasHo NpoBepuUTb AEeACTBUE CCbl-
TIOYHBIX CTaHZapToB B MHOpMaLMOHHON cucTeme obujero nonb3oBaHUA — Ha oduumancHoM caiite defepanbHoro
areHTCTBa N0 TEXHUYECKOMY PErynMpoBaHUio U METPONOrMKU B ceTU UHTEPHET Unu no exerofHoMy UHPOPMaLMOHHOMY
yKasaTeno «HaunoHanbHble cTaHaapTel» 3a TeKyLWWUiA rod. ECNu 3amMeHeH CCbiNouHbIA cTaHAapT, Ha KOTOpLIA AaHa He-
flaTupoBaHHas ccbinka, To pekoMeHAyeTCs UCMoNb3oBaTh AENCTBYIOLYIO BEPCUIO 3TOrO CTaHAapTa C YYETOM BCEX BHe-
CEHHbIX B JaHHYIO BEPCUIO M3MeHeHMIA. Ecnn 3aMeHeH cChbiNoYHbIA CTaHAapT, Ha KOTOpLIiA AaHa AaTpoBaHHas CCbinka,
TO PEKOMEHAYETCA UCMOoNb3oBaTh BEPCUIO 3TOr0 CTaHfapTa C yKasaHHbIM Bbllle rof,oM yTBepXAeHUs (MpuHaTus). Ecnn
rocne yTBepXeHns HacTOALLEero cTaHgapTa B CChINTOYHbIA CTaHAapT, Ha KOTOpPbIil AaHa AaTMpoBaHHas CCbiflka, BHECEHO
U3MEHeHWe, 3aTparyBaroLlee MonoxeHne, Ha KOTOpoe faHa cchinka, TO 3TO MonoXeHNe peKOMEHAYETCA NPUMEHSTL be3
y4eTa AaHHOro U3aMeHeHWs. ECnu ccbinoyHblil cTaHaapT oTMEHeH 6e3 3aMeHbl, TO NonoXeHe, B KOTOPOM AlaHa cCbifika Ha
Hero, peKOMeHAYETCA NPUMEHSATb B YacTu, He 3aTparuBatoLLeil 3Ty CChImKy.

3 TepMuHbI 1 onpeaeneHus

B HacTosiLeM cTaHaapTe NpUMEHEHbI Cneaylowmne TepMUHbI C COOTBETCTBYIOLLIMMM ONpPeAeneHusIMu;

3.1 BogsiHaA cucTtema TenniocHabGxeHus: Cuctema TeNNOCHaABXEHUs, B KOTOPOW B Ka4eCTBE TEMMO-
HOCUTENSA UCMNONb3YETCA BOAA.

3.2 TennoBasn aHeprusa [KoONUYecTBO TENNOThI] B BOAAHBIX CUCTEMAX TENNOCHAOXKEHUA: JHeprus,
oTAaBaemasi TENNOHOCUTENEM B BUE TENNOTbI B CUCTEMAaX BOAAHOIO TENNOCHAOXeHUSA U/unu 3aTpadeHHas
Ha NoAorpeB HEBO3BPALUEHHON CETEBOI BOAbI.

3.3 y3en yyeTta TennoBoi aHeprum; YYTI: Komnnekt npubopoB u yCTponcTe, 06ecnevmBaioLLmnin y4eT
TENNOBOW 3HEPrumn, Maccol (06 bema) TeNNOHOCUTENS, a TaKKe KOHTPONb U PerncTpauuio Apyrux napameTpoB
TENNOHOCUTENSA.

M3paHue ocuumnanbHoe
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34

3aKpbiTaa BogsHaA cucTeMa TennocHabGxeHua: BoaaHasa cuctema TennocHabxeHusl, B KOTOPOW
BOAA, LMPKYNUPYIOLLAA B TENNIOBOIW CETH, UCNOMb3YETCH TONMbKO KaK TENNOHOCUTENb U U3 CETU HE OTOu-
paercsa.

[FOCT 26691—85, cratba 40]

3.5 oTKpbITas BOAAHaA cuctema TennocHabxenusa: BoasHaa cuctema TennocHabXxeHus, Npu KOTO-
poii BOAA YaCTMYHO WNM NOSTHOCTLIO OTBUpaeTcs U3 ceTu NnoTpeduTensamum Tenna.

3.6 ogHOTpy6HaA cuctema: MoONHOCTLIO OTKPLITAsi BOAAHAA cUCTEMA TensnocHabxeHus1, He cogepxa-
was obparHoro Tpy6onposoaa.

3.7 TennocyeTymnk: CpeacTBO U3MEPEHUI TENNOBOM 3HEPIUU, KOTOPYIO NMOTMOLLAET UMM OTAAET Tenno-
HOCUTENb B BOASIHLIX CUCTEMAX TENNIOCHAOXEHUS, U NapaMETPOB TENNMOHOCUTENS.

38

u3MepuTernbHbIN KaHan TennocyeTynka: COBOKYNHOCTb U3MEPUTENbHbLIX Npeobpasosarenei uunm
CPEACTB M3MEPEHUN, NIMHUI CBA3M, ANEKTPOHHBIX (BbIMMCIIMTENBHBIX) ONOKOB, 06ecnevnBaioLan usmepe-
HWE KONMMYecTBa TeNNOThl UNKU APYrux PU3M4eckux BESIMYMH N0 AAaHHBIM 006 M3MEpPEeHHbIX napamerpax
TennoHocuTens.

[FOCT P 51649—2000, cTatbs 3.9]

4 OOwWwme NnonoxeHus

4.1 Tennosyto 3Hepruio Q 4ns BOASAHbLIX CUCTEM TeNNOCHaAbXeHUs onpeaensiioT B COOTBETCTBUM C PEKO-
MeHgauuamu [1], [2], [3] u npaBunamu [4] no crnegyowmm opmynam:
- ONs OTKPbITbIX BOASAHBIX CUCTEM TENNOCHABXEHUS:

Q= [mpydt— [myhydt— [m, o, o dt; ()

Q= [my (hy—hy)dt+ [(my—m,)hdt— [m, oh,  dr; @
Q= [my(hy ~hy)du+ [(my—mj)hpdt— [my ohy @)
Q= [m,(hy—h,)dt+ [myhyde—[m h,  dr; @)
Q= [my(hy—h,)dt+ [mgh,dt—[m h,  dr; (5)

AM = [mydt— [mydt = [(m,—m,)dr, (6)

rae my, my, M, M, . — MAacCOBLIE Pacxofbl CETEBOW BOAbLI B NpAMOM, 0BpaTHOM TpyGonpoBoAax u oOT-
6upaemMoii B ofHOTPYOHYIO CUCTEMY ropsidero BogocHabxeHus (nanee — [BC)
(m3 = my — My, Npu OTCYTCTBMU YTEYEK), @ TalOKe B OAHOTPYOHOI CUCTEME XONOAHOV
BOAbI (1M, ; = My — M, NpU OTCYTCTBUM YTEUEK) COOTBETCTBEHHO;
T — Bpewms;
hy, hy n hy . — yaenbHbIE HTaNbNUM CETEBOW BOAbI B NPAMOM, 06paTHOM TpyGonpoBoAax 1 B O4HO-
TpyBHOW CUCTEME XONOAHON BOAbI COOTBETCTBEHHO;
AM — macca TennoHocuTens, oTéupaemMoro u3 BOASIHON CUCTEMbI TENNOCHADXKEHUS;
- N5 3aKPbIThIX BOAAHBLIX CUCTEM TEMNOCHAOXKEHUS:

Q= [m(h,—hy)dr, @

rAe m — MacCoBbI pacxo[ CETEBON BOAbI B NPsSIMOM 1 06paTHOM TpybonpoBoaax;
- AnA 0AHOTPYOHON CUCTEMBI:

Q= [mhdr, ®)
rA€ mwu h — MaccoBbIii pacxoj W SHTanbnNusa TennoHocuTena B Tpybonposoge.

2
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4.2 TpeboBaHUA HACTOALLErO cTaHAAapTa OCHOBaHbl Ha TpeboBaHusax FTOCT P 51649 n MOCT 8.632.

Mo ypOBHIO NOrPELUHOCTEN M3MEPEHUI KONMUYECTBA TEMMOThI, 06ecnevunBaeMbiX U3MEPUTENbHLIM KaHa-
nom, Tennocyetynkn B cooteetcTeun ¢ FOCT P 51649 nogpasgenator Ha knaccel A, B u C. INpuHagnexxHocTb
TENMOCYETYMKOB K TOMY UINIM MHOMY Knaccy OnpeaensitoT B NPOUEcce UX UCMbITAaHWI B LENSX YTBEPXKAEHNA
Tuna. B Tabnuue 1 ykasaHbl 3Ha4€HUA NOrPEeLLHOCTEN AN TENNOCYETYMKOB KraccoB A, B u C.

Tabnuya 1
Knacc TennocyeTynka mopmyna ANA BblMUCINEHNA 3Ha4YeHUA npeaenos p,onycxaemoﬁ OTHOCUTENbBHOM NorpeLHocTun, %
C £ (2+ 4 At JAL+0,01G,,,/G)
B (3 + 4 At /At +0,02G,,,/G)
A (4 + 4 At JAt+0,05G,,,,/G)
B cdopmynax:
Gax — Hauborbliee sHaveHne pacxoia TennoHocuTens, M3y;
G — nsmepseMblil pacxo TeMoHOCUTeNs, M3f:
Al — HanMeHblUee 3Ha4YeHe pa3HOCTU TemnepaTyp TennoHocuTens B nojatoLiem 1 obparHom TpyGonposoaax, °C,
BblOupatot us psaga: 1 °C, 2 °C, 3 °C anda tennocyet4yukos knacca C; 2 °C, 3 °C, 5 °C — gns Tennoc4eT4nkoB
knacca B; 3 °C, 5 °C, 10 °C — agnga Tennoc4eT4MKoB Kknacca A;
At — n3mepsemMoe 3Ha4eHWe pasHOCTW TeMNepaTyp TEMNOHOCUTENSA B NogatoLleM u obpaTHoM Tpybonposogax, °C.

5 MeToauka oLeHMBaHUSA NOrpPeWHOCTEN N3MEPEHUN TEMNJIOBON 3HEPrumn
M Maccbl TENNIOHOCUTENS

5.1 B HacToflLLeM cTaHaapTe Npu OLeHWBaHUU NapamMeTpoB TOYHOCTU U3MEPEHUI MCNOMb3YIOT NOrpeLL-
HoCcTK namepenun no NOCT 8.009.

[onyckaeTcs NpoBOAUTL 3TO OLIEHMBaAHUE C NOMOLLLIO HEOMNPEeAENeHHOCTEN u3aMepeHuin. MNopsaok Bbl-
YUCINEHUS HEOMpPEAENEeHHOCTEN U CPAaBHUTENbHBIN aHanNu3 ABYX YKa3aHHbIX BbILLE MOAXOAOB K BbIPAXEHUIO
XapakTepUCTUK TOYHOCTU U3MEPEHUIN NPeACTaBneH B pekoMmeHgauumsx [5].

5.2 OueHnBaHMe NOrpeLlHOCTEN U3MEPEHUI TENNOBON SHEPrMM U MAacChbl TEMMOHOcUTENA B YYTO
B 3aBUCUMOCTU OT CXEMbI €10 MOCTPOEHUS NPOBOAAT MO HWKENpPUBEAEHHbIM hopmynam (BbiBog hOpMyn
npeacTaBneH B NpUNoOXeHun A, npumep pacyeta — B npunoxeHun b). MNpu oueHmBaHUM NOrpeLuHoCTen
ONepUpYOT HEUCKIIOYEHHBIMU CUCTEMATUYECKUMI MOTPELUHOCTAMU U3MEPEHUI NPU AOBEPUTENBHON BEPO-
artHocTun 0,95.

5.2.1 ina YYTO ¢ Tpems pacxogomepamu: P, B nogsoasawem Tpybonposoae, P, B oGpatHom TpyGo-
nposoae u P; B TpyGonposoae MBC — pacyeT TennoBoit 3HepPruM NPOBOAAT MO pacxoaomepam Py u P, a
pacxogomep B 06parHoM TpyGonposoae P, CNyxuT AN KOHTPOSSA yTeYeK TENSTOHOCUTENS, CIIEA0BATENbHO,
Hanuune pacxogomepa P, HeobasaTensbHo.

[oBepuTenbHbI€ rpaHuLbl OTHOCUTENBHOW NOTPELLHOCTH (Kak 6e3pa3MmepHy0 BENMUYNHY) M3MEPEHUI Te-
NMoBOW 3Heprun 3Q BLIMUCAAIOT MO hopmyne

J(@ -5, +(Q, 50, + (@, 50,

3Q=+11 ' —, 9)

Q1 + Q3 - QX.B
e @, = pyGy(hy = hy); (10)
Qs = 03Gahy: (1)
QX.B = pX.BGX.BhX.B’ (1 2)

G, G3 1 G, ; — 00bemHbIe pacxoibl TEMMNOHOCUTENA B Noaatollem TpyGonposoae, B 0AHOTPYGHOM cu-
CTEME C HTanbnuen h, u B OAHOTPYOHOI CUCTEME XONOAHOW BOAbI C 3HTaNbNUen hy g
COOTBETCTBEHHO, M3/Y;

dQ, — npeaenbl 4ONYCKAEMOW OTHOCUTENbHOW MOrPEeLIHOCTH, %, BblYMCIAEMbIE MO POPMY-
nam Tabnuupl 1 B 3aBUCUMOCTM OT Krniacca TensocyeTymka.
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MorpelHOCTb u3MepeHuin 5Q, TennocHeTYnKka AN 3aKPbITON BOASHOW CUCTEMbI TEMMIOCHABKEHNSA N3-
BecTHa. OHa onpegeneHa Npu NPOBEAEHUM UCTIBITAHUA B LENAX YTBEPKAEHUA TUMA YKa3aHHOro Cpeactsa
namepeHuit (nanee — CW) (cM. pasgen 4, Tabnuua 1) n BHeceHun ero B [ocpeecTp CpeacTs U3MEPEHUN
Poccuiickoii ®eaepaumnn (aanee — focpeectp CU P®). MorpeluHoCcTb nsMepeHuin 6Qz TennocyeTymka ans
OAHOTPYBOHOI CUCTEMBI C SHTanbNUEN h, ONpeaenstoT ucxoas U3 ypasHenus (11)

8Qy = \/8p3 +8G3 + 8h3. (13)

lMorpeLUHOCTb naMepeHnii 3Q, ; TENMOCYETYNKA AN OAHOTPYGHON CUCTEMBI XONOAHON BOALI ONpeaensi-
0T UCXoaa U3 ypaBHeHus (12)

8Q, 5 =[3p2, +8GZ, +8h2, . (14)

3HaueHus Bxoaauwmx B copmynel (10), (11) u (12) aHTanbLNMKM h 1 NAOTHOCTM p TEMSIOHOCUTENA Kak
hYHKLMK ero TeMnepatyphbl 1 AaBneHus nubo Gepyt u3 Tabnuy MCCA [6], [7], nMbo BbluuchnsAoT No hopMynam
pekoMmeHgaumn [1].

JosepuTesnibHble rPaHuLibl MOrPELUHOCTU M3MEPEHMIA MaCChl TENMOHOCUTENS 3/M; BLIMUCNAIOT NO op-

Myne
8m; = +1,1/5p2 + 5G2, (15)
raei=1,2,3;
2 2
Pt | [Lar
8, =+ || &L—| +| L—|. (16)
P; P;

Mpeaenbl OTHOCUTENBHON JOMNYCKAEMOW MOrPELUHOCTM U3MEPEHWUIA SHTANBLMUU TENNOHOCUTENA BLIMUC-
nsaT no dopmyne

2 2
LIV
Sh, =+ || 2&L— | + a”h . @an
P i

B cdopmynax (16) u (17):
dp/at, dp/oP, doh/dt, dh/dP — yacTHble NPOU3BOAHbIE NIOTHOCTU W SHTATNLNUK TENNOHOCUTENS NO TEMNEpPa-
Type v AasneHuto npu t = f;u P = P; (onpeaensior nytem AucdepeHuposa-
HUA ypaBHEHWI ANA NMNOTHOCTM W 3HTamNbMUMM M3 pekoMmeHaaumin [1] unu uc-
none3ys Tabnuubl MCCCQH [6], [7], nepexoas OT AuddEPEHUMPOBAHNA K
KOHEYHbIM Pa3HOCTAM);
Af; n AP, — abcontoTHbIE NOrPELLHOCTM 3MEPEHNI TeMNepaTypbl U AaBNEHNUS TENMNOHOCK-
Tens.
5.2.2 ina YYT3 ¢ ABymMA pacxogoMepamu, B KOTOPOM OTCYTCTBYET pacxogomep Ps 1 BenuuuHy Gy
onpeaensAloT Kak pasHOCTL pacxoAoB B nogatowemM u o6paTtHoM TpybonpoBogax, npeaensl 40MyCcKaeMon oT-
HOCWUTESIbHON MOrPeLLUHOCTU 3MEPEHNI TENNOBOW SHEPTUK SQ BbIMUCHSIOT MO hopmyne

J(@, 32 +(a, 50, +(a,, -5, , )’

5Q =11 , (18)

(Q'] - Q2 - QX.B)
rae Q= pyGihy; (19)
Q2 = (p1 Gy = p2G)hy; (20)
QX.B = mX.BhX.B = pX.BGX.BhX.B; (21)
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3Q, — npeaenkl 4ONYCKaEMOl OTHOCUTENLHON NOTPELUHOCTU, %, BBIMCTIAKT No hopmynam Tabnuub! 1
B 3aBMCMMOCTM OT Kflacca TeMnocYeTumKa:

2 2
(161302 +867 | +(p,6,fo03 + 563 )

8Q, =+ > +8h3; (22)
(HEARTHEY)

50 5= +y(00xa)” + (5Gn) +(8hs) - (23)

JosepuTernbHbIe rpaHuLbl MOrPELIHOCTM USMEPEHNIA MAaCChl TENNIOHOCUTENA B NOAAIOLLIEM U 0DpaTHOM
Tpy6onpoBoaax BeMUCHAIOT No chopmyne (15), raei=1, 2.

JloBepUTENbHLIE FPAHNLIbI TOTPELUHOCTY U3MEPEHUI MACChl 51M3 TENNOHoCUTENs, oTGMpaemoro B Tpy6o-
nposoa MBC, onpeaensioT no dhopmyne

(G, -6, )2 + (Gz -86G, )2

dmy =+11[8p5 +
(6,-6,)°

@4
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Mpunoxenne A
(cnpaBouHoe)

BeiBoa hopmyn ana pacyeta norpewHocTen U3aMepeHun TenNrIOBON 3HEPrun
U Maccbl TennoHocuTtTend

A.1Y3en yuyeta TennoBoN 3Hepruu ¢ TpeMs pacxogomMepamu

MpuBeaeHHble B pasgene 4 dopmynsl (1)—(5) 4nsa onpeaeneHns TENoBOW dHEprun Ansa OTKPLITOW BOASAHON CU-
CTeMbl TeMNocHabXeHNs agekBaTHbI APYr APYTY U NPeAcTaBnsAloT coboit Mogudukaumm ypasHeHus (1). MpuMeHeHWe Toro
UK MHOTO YpaBHEHNS 3aBUCUT OT KOHKPETHO opraHuaaLuu uaMepeHuii B YYTO.

YpaBHeHuUe (5) Npu KOHEYHOM BpeMEHHOM UHTepBarie ANA TENNOBOK SHeprn Q UMeeT BUA:

370 ypaBHeHWe onuckiBaeT YYTO ¢ TpeMsi pacxojoMepamu: B nogeogswem TpyGonposoge — Py, B oGpaTHOM
Tpybonposose — P, 1 B TpyGonposoge NBC — P4, MpuyemM pacyeT TeNOBOA 3Heprn NpoBoAAT No pacxogomepam P,
un P53, a pacxogomep B o6paTHoM TpyGonpoBode P, CIYXUT AN1A KOHTPONA yTedek TeNfoHOCUTeNA. 3HaYeHNA SHTanbnuu

X0rofHoi BoAbI (Kak NpaBuno, cpegHee 3a MecsL) coobLyaeT NocTaBLWK TENNOBOW SHEPruu.
MpaBas YacTk ypaBHeHus (A.1) MOXET ObITb NpeAcTaBneHa cnaraeMoin U3 Tpex YacTeii:

Qq = My(hy = ha) = p1Gy(hy = hy); (A2)
Q; = Mghy = p3Gahy; (A3)

Qs = My ahye = PxaCxalixe (A.4)
Q=Q;+ Q- Q. (A.5)

OueBuUAHO, YTO Qq SKBMBANEHTHaA TEMNSIOBOW SHEPruW ANt 3aKPLITOW CUCTEMbI BOAAHOMO TenyiocHabXeHns npu
pacxoge TennoHOCUTeNs My W aHTaNbNUU Ha nogatowem n obpatHom TpyGonposoaax hy U h, COOTBETCTBEHHO; Qg 3K-
BUBasIeHTHa TeMI0BOA 3HepruM Ana ofHOTPYGHOI cucTemel (TpyGonposoga MBC) npu pacxoae TennioHOCUTENs ms U
3HTanbNUK h,, a Q, ; SKBUBANEHTHA TENNOBON SHEPTUK ANA OQHOTPYGHOM CMCTEMBI XONOAHOI BOALI NpY pacxoae Tenno-
HOCHUTeNs M, , M SHTanbmum A, ..

OTctoaa crefyeT, 4TO TEeMnNOCHETYNK B OTKPLITOW CUCTEME BOASAHOrO TENNOCHAbXEHUs1 BUPTYyanbHO MOXET ObiTb
NpeAcTaBneH Kak COBOKYMHOCTb TPeX TENNOCHETHUKOB: ANSA 3aKPbITOW CUCTEMBI BOASHOTO TEMSIoCHabXeHus, AnNA ofHO-
Tpy6HoI cuctemel MBC U 0fHOTPYGHOH CUCTEMBI XONOAHON BOALI.

M3 nanoxeHHoro Bhlle criegyet, 4To abcontoTHas NOrpeLHOCTb M3MEPEHWIA TENMOBOA SHeprun AQ TennocHeTumnka
LNA OTKPLITON cucTeMbl

AQ=£11JAQ? +AQZ +AQZ,. (A6)

[JoBepuTentHbIe rpaHuLbl NOrPEeLLHOCTH U3MEePEHUA TENNOBOI 3HEPrun SQ BLIMMCIAIOT NO hopmMyne

2 2 2
8Q =+1 1\/(Q1'SQ1) +(Q3'803) +(QX.B'8QX.B) (A7)
o Q+Q,-Q ’ '

X.B

rae 8Q, — npegerbl fonyckaeMoil OTHOCUTENBHON NOrPELLIHOCTM N3MEPEHUIA TEMNMOBON SHEPrun C NOMOLL|BIO TENNOCYET-
YWKa ANs 3aKPbITOW BOASHOW CUCTEMbI TennocHabXeHus;
8Q; — npepaensl fonyckaeMoi OTHOCUTENBHOR NOrPELUHOCTY 3MEPEHNI TENMOBOI 3HEPrK C NOMOLLLIO TENNOCYET-
YnKa gns ofgHoTpYyGHoit cuctemel (Tpybonposoga MBC);
Qg — npepensl 4onyckaeMon OTHOCUTESEHON MOrPeLLHOCTU U3MePEHUI TEMMOBOIN SHEPTUK € NOMOLLbIO TennocyeT-
YuKa ANst ogHOTPYEHO cUCTEMbI XONOAHOMN BOAbI.
MorpellHoCTs M3MepeHnit 5Qq TennocyeTYnKa AN 3aKkpLITOro KoHTypa u3BecTHa. OHa onpefeneHa npu nposese-
HWK UCMbITaHWi B Lensax yTeepxaeHus Tuna CU n BHeceHum ero B locpeectp CU PO (cm. Tabnuuy 1).
[oBepuTenbHbIe rpaHuLibl NorpeLlHoCTU namepernii 3Qs Ana oaHOTpYGHON cucTemsl (TpyGonposoaa BC) onpepe-
NSAT UCXOAA U3 ypaBHeHUs (A.3)

5Q, = \/(5p3)2 (86, ) +(3h,) . (A.8)
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[oBepuTenbHble rpaHnLbl NOrPELLHOCTH N3MepeHUid 3Q, , ANA 0AHOTPYGHO| cUCTEMbI XONTOAHOK BoAbI onpeaens-
0T MCXoAS U3 ypaBHeHust (A.4)

50, 5 = \(3pyn) +(8Gys) +(Bhys ) (A9)

A.2 Y3en yyeTta TennoBol 3Heprum ¢ AByMs pacxogoMepamu

Ans YYT3, B KOTOPOM OTCYTCTBYeT pacxofomep Pa U BENMYUHY My ONPeAensiioT Kak pasHOCTb pacxofos B Mo-
AawLueM 1 obpaTHoM TpyGonpoBogax, crefyeT BOCMONb30BaTLCA ypaBHeHUEM (3), KOTOpoe MPpU KOHEYHOM BPeMEHHOM
WHTepBare UMeeT BUA:

Q=my(hy = hy) + (my = my)hy—m, ghy g (A.10)

MpaBas YyacTb ypaBHeHWs (A.10) MoXeT ObITb NpeACTaBNEHa crnaraeMoi U3 Tpex YacTeil:

Q= mMy(hy = hy) = p1Gy(hy — ho); (A11)
Q, = (my — My)hy = (018 — PGo)ho; (A12)
Qs = My gfis = PxsCrellxe: (A13)
Q=Q;+ Q- Q,, (A14)

OueBuaHO, UTO Q 3KBUBaAmNEHTHa TEMNOBOW 3HEPrUN ANS 3aKPLITOW CUCTEMbI BOASHOTO TennocHabXeHns npu
macce TENSIOHOCUTENA M4 U 3HTanbNUKU Ha nojatoiem n o6patHom TpyGonposoaax hy n h, COOTBETCTBEHHO, Q, 3K-
BUBasIeHTHa TEMSIOBOIA dHepruu AN OAHOTPYOHOW cUCTeMBl NPU Macce TennoHoCUTeNns (my — m,) N SHTanbLNuK h,,
a Q, ; 3KBUBAIEHTHA TENNOBOW HEPrUU ANst OAHOTPYGHON CUCTEMBI XONOAHOI BOALI NPKW pacxode TENsIoHoCUTeNsa m,
W SHTanbnuu h, .

Toraa foBepHUTENbHbIE rPaHMLibl MOTPELLUHOCTM U3MEPEHNil TENNOBOI 3Heprun 8Q BLIMUCTIAIOT No dopmyne

2 2 2
SQ=+1 1J(Q1 ) 8Q1) + (Q2 ) BQQ) +(QX.B . 8Qx.B.) (A 15)
o Q,+Q,-Q ' ’

X.B

rae 8Qq 6epyT 13 Tabnuupsl 1 B 3aBUCUMOCTH OT KNacca TennocHeTYmnKa,;

2 2
(piG1fan? +362 | +(p,G,fo03 +563

2
(P1G1 - Psz)

3Q,=+ +3h3; (A.16)

5Q, , = i\/(ﬁpX‘B)z +(3G, 5 ) +(3h, 5)°. (A17)

A.3 PacueT norpeluHocTeil U3BMepeHUit Macchbl TenfIoHoCUTens

PacyeT norpelLHocTeil U3MepeHuUiA Macchl TENTOHOCUTENS! C MOMOLLBHO TEMMOCHETHYMKOB, B COCTAB KOTOPLIX BXOAAT
o6beMHbIe pacxogoMeptl, NPOBOASAT CeLYHoLNM 0BpasoM.

B cryyae npuMeHeHus Tpex pacXo4oMepoB Maccy TEMNOHOCUTENS My, MOCTYNaIoLLYIO B €AWNHULY BPEMEHM N0 MNOA-
BoAsiLLeMy TpyGonpoBoay, m,, yXoAfLLYto No o6paTHOMy TPyGONPOBOAY, U M-, YXOASLLYIO U3 OTKPLITONM BOASHOM CUCTEMbI
TennocHabxeHus Ha Hyxgbl TBC, onpegenstoT no gopmyne

mi=pG; (A18)
raei=1,2, 3,
p; M G;— NNOTHOCTb TEMMOHOCUTENS U ero 06beMHbIi pacxog B i-M TpyGorposoge.

JoBepuTenbHble rpaHuLibl MOrpeLlHOCTH U3MePEHUI Macchl TEMOHOCUTENA BEIYUCASIOT MO opMyne

8my = £1,1,4/8p2 + 8G2, (A.19)

9P 9
Y I i
rae op; =+ || &L— | +|&E—|. (A.20)
: P p
i i
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B copmyne (A.20):

a—P. %> _ YacTHble NPONU3BOAHbBIE NNOTHOCTU No TeMNepaTtype U AaBneHnto TennoHocuTens npu t=t;u P = P;(onpeae-
ot op naoT, ucronbaya Tabnuusl MCCA [6], [7], nepexoas oT AndpdepeHUMpoBaHUSA K KOHEYHBIM Pa3HOCTAM);
At;n AP; — abconioTHble NOTPeLUHOCTV U3MEPEeHMid TeMNepaTypbl U aBNEHUs TENNOHOCUTENS.

B cnyvae npumeHeHNs ABYX pacxofoMepoB JOBEPUTENbHbIE rPaHWLbl NOrpeLlHOCTH U3MEPEHUIA MacChl TEMITOHO-
cuTens, noctynatolleli B eAMHULYY BpeMeHH No noasoasiuemy TpyGonposoay dmy u yxoaswei no o6partHomy Tpy6onpo-
BOAY 8m,, onpeaensioT no dpopmyne (A.19).

[oBepuTentHble rpaHuLbl NOrPELUHOCTN N3MEPEHUIA MacChl M3 TEMMOHOCHTENS, YXOASLLEH N3 OTKPLITOH BOASIHOW
cucTeMbl TennocHabxeHns Ha Hyxaebl MBC, onpegenstor ucxoas us Toro, 4to ms=my—my

\/(m1 : ESmr1n)2_+,57m2 : 8m2)2 ' (A21)
17 My

dmy =£1,1
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Mpunoxexue b
(cnpaBouHoe)

Mpumepbl pacyeTa NOrpewHoOCcTeN U3MEPEHUN TENSTIOBON IHEPIrUN U MACChl TEMNJSIOHOCUTENA

B.1 Y3en yyeta TennoBoi 3HEpruu ¢ TPeMs pacxofoMepamMm
PacuyeT norpellHoCTeil U3MepeHnUit TEMNNOBOW 3HEPrMk U Macchl TENNOHOCUTENS npoBeAeH Ana YYTO, Ha KoTo-
pOM ycTaHoBneH TennocyeTunk TCK8 ¢ Tpems pacxopomepamu: Py, P, n P3. YenoBHblii auametp [y Tpy6onposoaa

paBeH 50 mMm.
Tennocyetunk TCK8 oTHocutea k knaccy C no NOCT P 51649 u BknioyaeT B cebs pacxogomepel Tuna NMPOM

(17858-06)/3), TepmomeTphl TUNa KTTTP (14638-05) n npeobpa3osatenu aasnenuns tuna M/ (28697-05).

MpumMmevyaHune — B ckobkax ykazaHbl HoMepa CU B Mocpeectpe CU PO.
MeTponoruyeckue xapakrepucTuku TenrnocdeTynka Ans ly = 50 mm cniegytouyye:
- HauGorbluee UBMEPSAEMOE 3HAYEHNE PACXOAA Gipay---s-vwserrsrsmssrsssrsrssssssans st ceiee e ee e 72 M3,
- HauMeHblUee u3Mepsiemoe 3HadeHne pacxofa Guin = Guax/ 100 0,72 M3y,
- HWKHWIA Npeaen AnanasoHa PasHOCTU TEMNEPATYP Al ... 3°C;
- npepensl foMNycKaeMoii 0THOCUTENBHOI NOrpeLlHOCTU Npeobpa3soBaTens pacxofa 8G............cco.cveeveeeevene.. 1 %;
- npepenel fonyckaemoii abconoTHON NOrPeLLUHOCTM U3MEPEHUA TeMnepaTtypbl At ................... + (0,15 + 0,001t) °C;
- npepenkl fonyckaeMoil abcornoTHO NOrPELLHOCTU U3MEPEHWIA pasHOCTH Temneparyp (Af),

PABHDBIE A(AL) ...ttt et e e et et e e eas e e e n + (0,05 + 0,001t) °C;
- npefenel AonyckaeMoi OTHOCUTENbHON MOrpeLlHOCTA U3MEPEHUIA AABNEHUA AP...............c..ccceeeieeeene +1%.
TunoBoit TennoBoi pexum Ha YYTO cneayowmii:
- MOAAIOLLMIA TPYOOTMPOBOL -....cvieeieie et et e e eete et e et e et eeeeae et et e en e st e st aes e eneeae s e G, =10 M3 t; =90 °C;
- OBPATHBIA TPYBOMPOBO/ ... .. cei ettt ettt et ee et et e et e s e esee e eneas Gy=9 M3M; t, =60 °C;
- ofjHoTpy6Hasa cucrema BC G3=1,0 M3 t3=70°C;
- [aBrieHne TennoHOCUTENS B NOAAIOLLEM TPYOOMPOBOME ... .o.ueeiieeiceeeieeiieie e P,=8 Kre/em2;
- AaBreHune TeNNOHOCUTENSI B OOPaTHOM TPYOOMPOBOMAEC.........ccvveieeeiiieenieiie ettt ettt v Py=4 Kre/cm2.
MapameTpel XonogHOW BoALI credytowme (X 3Ha4eHUst coobLyaeT NOCTaBLYMK TENSTIOBOW SHEPrun):
- pacxof Xoro4HOW BOAbI (NpU OTCYTCTBUM yTeUek TennoHocuTena paseH pacxogy BC)................. Gyg=10 M3M;
- TeMNEPATYPE XOMOLHOM BOMBI.......iuiitreiie et ettt ettt sttt ettt et e e e e et es e ease s eaeeeneenee e s ts=5°C,
- npegenel gonyckaemoii abConoTHON NOrpeLlHOCTU N3MEPEHUA TeMnepaTyphl

XOTMOAHOM BOBBI Aby ovooiieiiie e + (0,15 + 0,001¢, ;) °C;
- BaBNEeHNE XOMOAHOM BOMBI Py pviiiiiiii it 8 krc/cm2.

[loBepuTenbHbIE FpaHuLibl NOrpeLLHOCTI M3MEePEHWA TeNNoBoi aHeprun 3Q BuIYMCRAIOT No dopmyne (9)

2 2 2
$Q=+1 1\/(Q1 ) 8Q1) +(Q3 ) SQS) +(Qx,s 'st.B)
o Q,+Q;-Q ‘

X.B

rae Qq = pqGy(hy — hy) = 965,64-10-(90,17 — 60,06) = 2,906 - 15° kkas/y;
Qs = p3G3hy = 977,90+ 1,0-60,06 = 0,5873 - 10° kkan/y;
Q5 = Py 58y sl s = 1000,30- 1,0+ 5,207 = 0,05208 - 10 kkan/u.

Mpwn oTcyTCTBUN yTedek Gy = G, 4.
AnA TennocueTunka knacca C 3HaqeHUs Npeferos AoMyckaeMol OTHOCUTENbHOA norpeluHocTn 8Qq, %, Ans 3a-
KpbiTOW BOASHO CUCTeMbl TennocHabXeHnsa onpeaensioT B COOTBETCTBIUM ¢ hopMyroii no Tabnuue 1:

dQ, :i(2+4~i+0,01~2j=i2,47 %,
30 10

50 = y(3p3)” + (565 +(sh,)";

50,0 = £4(80a)’ +(56, o) +(3h,).
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BbIUMCASIOT Bpa, Ap, g, Ny U Ahy ; C y4ETOM TOrO, YTO p W h NpepcTaBnAKT coBoi (yHKLUMM TemnepaTtypel U AaB-

nenus
2 2
a—PAf a—pAP
at o ap 2
dpy == || F— | +
P3 P3

Mpnt=t;=70°CnP=P3=4 Kre/em?2, ncnoneays Tabnuubl NCCA, HaxoaAT:

70)—-p(69 90-978,47
% _p(10)-p(69) _o17, A7 _ 0,43 wre/(M3-°C);
ot 70-69 70-69

- -97
» = P(4)-p(3) _ 977,90 7.86 _ 0,04 krc/(M3- kre/em2);
P 4-3 4-3

Aty =% (0,15+0,001-70) =+ 0,22 °C;

AP;=+0,01-4 =+ 0,04 krc/cm?,

\2 \2
54 = i\/(‘o"‘?"o'zzj +(O'°4'°'°4j = +0,983-104 = +0,0008 %;
977,90 977,90

2
0|
P At LYY

ot *E || 2P

I:'X.E; pX.B

Mont=t ,=5°CuP=P3=8 kre/em?, ncnonbays Tabnuupel FTCCH, HaxoasT:

ap _p(5)-p(4) _ 1000,30-1000,31 _ ~0,01 krc/(v3- °C);
ot 5-4 5-4

= p(7) _ 1000,30-1000.25 _ 0,05 kre/(M3 - kre/em?);
oP 8-7 8-7
g =+(0,15+0,001-5) =+ 0,155 °C;

o _p(®)-

At

AP, ,=%0,01-8=0,08 Krc/cm?;

2 2
APXB:iJ(—o,omoAssj +[o,os.o,osj — +4,3.10-6 ~ 0,0004 %;
- 1000,30 1000,30

2 2
ah o
Zat, AP,

Shy== || &L—| +| £ —
h h,

Mput=t,=60°CnP=P3=4 krc/cM2, ncnonkays Tabnuusl FTCCL, HaxoasT:

9h _ h(60)-h(59) _ 60,06-59,06 _ 10 xan/(er-°C),
ot 70-69 6059

oh _ h(4)-h(3) _60,06-60,04 0,02 kkan/(kr- kre/cm?);
P 4-3 4-3

Aty =+ (0,15 + 0,001-60) =+ 0,21 °C;

AP;=+0,01-4 =+ 0,04 krc/cm?;

10
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2 2
8h, = i\/(w'o'”j +(°’°2'°’°4j =+0,00349 = 0,35 %;

60,06 60,06
2 2
h h
Da | [Lar,
Sh -+ ot i + oP. |
xB =T
hX.B hX.B

Mput=t ,=5°CuP=P;= 8 krc/cM?, cronbayst Tabnuusl TCCA [6], [7], HaxoasT:

oh _ h(5)-h(4) _5207-4,203
ot 5-4 5_4

=1,004 kkan/(kr-°C);

oh _h(8)-h(7) _5207-5183
P 8-7 8-7

=0,024 krc/(M3- kre/em?),

At , =% (0,15 + 0,001 5) = + 0,155 °C;

AP, ;=% 0,01-8=0,08 krc/cm?;

2 2
ShXB=i\/(1'OO4'O’155j +(o,oz4-o,oej —+2,98.10-6 ~ 3.0 %.
: 5,207 5,207

OueBNAHO, YTO NpK BbIYUCTIEHMM MorpeluHocTel 8Qg 1 8Q, ; AomnyckaeTest NpeHebpedb NOrpeLLHOCTAMU Sps U 8p, 4
u3-3a ux Manoctu. Torga:

50y = (56, ) (k) = (17 +(0,35) = 1,05 % = £1%;

50,5 = £(0Gys ) + (8ha)’ = (17 + (3 =£3162% ~+3,2%.
Mory4aroT creayHoLLee 3Ha4eHNe [0BEPUTENbHBIX FPaHNL] NOrPELLIHOCTI M3MEPEHMUI TEMMOBOI SHepru1 SQ:

\/(01 i 8Q1 )2 + (Q3 '8Q3 )2 + (QX.B 'SQX.B)Z _
Q+Q;-Q

X.B

3Q =+11

2 2 2
1 1J(2, 906-10°-0,0247)" +(0,5873-10° -0,01)" +(0,05208-105 - 0,032)
- 2,906-10° +0,5873-10° —0,05208 - 10°

=40,0224~=+2,2%.
[ns npuMepa BLIMUCTISAIOT JOBEPUTENBHBIE MPaHULIBI MOTPELUHOCTU U3MEPEHMIA Macchl TEMNTOHOCUTENS, YXOAALEro

no Tpy6onposoay NBC.
Ucnonb3ya chopmyny (A.19) ans Maccel ms, nonyyatot:

Amy =1, 1,/6p§ +3GZ;

3Gz =+ 1%;
2 2
2y T (24
8p3 = i‘ at + aP !
P3 P;

Mput=t;3=70°CuP=Py=4 Krc/cM2, nenonbays Tabnuusl MCCLl, HaxoasT:

3 _ p(70,4)—p(69,4) _ 977,90-978,47
at 70-69 70-69

=-0,43 «r/(m3-°C);

70,4)-p(70,3 ,90 - ,
3 _p(70.4)-p(70.3) _977.90-977.86 _ 0,04 krc/(m3- krc/em2);
P 4-3 4-3

1
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At3 =+ (0,15 + 0,001-70) =+ 0,22 °C;

AP;=10,01-4 = 0,04 krc/cm?;

2 2
Spy = (‘0'51'0'22J +(°‘°4'°'°4j = £115.107% = £0,015 %
977,90 977,90

3Ty NorpeLHoCTb U3-3a €€ MaliloCTu fonycKaeTcA He yYuUTbiBaTb, Torga npegensl OTHOCUTENbLHON ,D,OI'IyCKaeMOVI
AorpeLHoCcTn I/ISMGPEHVIVI Macchbl TennoHocUTena

dmy=£3G3 =% 1%.

B.2 Y3en yuyeta TennoBou 3Hepruu ¢ AByMs pacxogoMepamu

PacueT norpelHocTeh M3MEpEeHWiA TENOBOI SHEPrMn 1 Macchl TENMTOHOCUTENS NpoBeAeH ANna YYTO, B KOTOpoM
ycTaHoBneH TennocyeTunk TCK8 ¢ AByms pacxogomepamu: Py u P,. MeTponorudeckue xapakrepuctuku CKU n Tennosoi
pPeXuM Te xe, 4To B pasgene b.1.

Torga goBepuTenbHble rPaHNLbl MOrPELWHOCT U3MEPEHWIA TEMNOBON 3HEPrun SQ BbIMUCNAIOT No dopmyne

2 2 2
3Q=+1 1‘/(01 '601) + (QQ '802) +(Qx‘a 'BQxa)
o C?1 + Q2 _Qx.s '

e Q; = pyGy(hy — h,) = 965,64 10+ (90,17 — 60,06) = 2,906 - 105 KKan/;
Q, = (Mg — Mo)hy = (p1 Gy — pyGo)hy = (965,64 10,0 — 983,50+ 9,0)- 60,13 = 0,4840 - 105 kkan/;
Qs = Py Gy oy s = 1000,30- 1,0+ 5,207 = 0,05208- 105 kKan/y;

5Q, = 4_-(2+4v ;—0+ o,o1.:—§j= £2,47 % (GepyT us Tabnmuu! 1);

(o633 + 867 )2 +(p,Goyf303 +563 )2

(p1G1 - Psz)2

2
8Q g == V(SGX.B)Z +(5hx.B) '

Beluucnisitot 8h,, Bxoasiee B popmyny Ana 3Q,,

8Q, =+ +5h§,

2
a—hAl‘2 a—hAP2
Sh, =+ ot JoP
2 h h

Mput=t,=60°CuP=P,=4 krc/cM2, uenonbaya Tatnuusl FTCCH, HaxoasT:

oh _ h(60)~h(59) _ 60,06 -59,06

=1,0 kkan/(kr-°C);
ot 60-59 60-59

p _ p(4)—p(3) _ 60,06 -60,04

=0,02 Kro/(kr- krc/cm2);
P 4-3 4-3

Aty =% (0,15 + 0,001-60) =+ 0,21 °C;

AP, =+0,01-4 =% 0,04 kric/cm?,

2 2
Ahy =+ (1'0'0'21) +(°’°2'°'°4) = +0,00359 ~ +0,036 %.
60,06 60,06

12
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Torna npeHeGperas, kak u paree, pq 1 8p, 1 B3AB 13 Tabnuy TCCC/ 3Hauenuns py = 965,64 kr/m3 1 py = 983,33 kr/m3,

nony4aroT:
(0G50 + 562 )+ (p, G205 +563 )

2
(P1Gy=p2Gy)

8Q, == +8h3 =

. (965,64-10- 0,012)2+(983,33-9- 0,012)2

> +(0,0036)? = +0,1638 = +16,38 %.
(965,64 -10-983,33-9)

Mpu BblMMCTIeHnn 8Q, 5, KaK 1 paHee, AonyckaeTcs NpeHebpeyb BENMUNHOI Sp, ; U MONOXUTb, UTo G, ;= G — G, =

=10 -9 =1 (3To cnpaBeAnMBO NpuU OTCYTCTBUM yTedek B cucteme). Torga

2 J(10-o,01)2+(9-0,01)2

=%0,134 = +13,4 %.
10-9

2
56—+ \/(G1 -8G,)" +(G,-3G,)
X.B -

G1 _G2

Kak BbluncneHo Bhille, 3h, , =+ 3,0 %.

3Q, , = i\/(ﬁpxla)z +(56G, ,)*+(3h, )% = i\/(SGX_B)Z +(3h, ) = J_r\/(13,4)2 +(3,0)2 = 13,7 %.

BbIMUCHAT [OBEPUTENbHBIE MPaHULbl NOrPELLHOCTU U3MepeHmiA TennoBoi aHeprun 3Q ana YYTO ¢ AByms pac-
XofomMepamm

2
5Q=+11‘/(Q1'SQ1) +(Q2'8Q2)2+(QX.B'SQX.B)2 _
o Q,+Q,-Q

X.B

2 2 2
J(z,goe +10%.0,0247) +(o, 4840108 -0,1638) +(o, 05208105 - 0,137)
:i1,1 :i0,0353zi3,5 %
2,906- 105 +0,4840-10% - 0,05208-105

Ans npuMepa NpMBEAEHO BEIYUCIEHWNE A0BEPUTENBHBIX FPaHuUL, MOrPELUHOCTU U3MEPEHUIA Macckl TENMOHOCUTENS,
oTobpaHHoro B ogHoTpy6Hyto cuctemy MBC.
HWenonbaytoT hopmyny (24)

2 2
(G1 -3G,)" +(6,-8G,)
2
(G1 _Gz)

KoTopas B cny4ae npeHeBpexxeHUs NorpeLlHocTbo Spg UMEeeT BUA!

dmy = i1,1‘/6p§ +

I(G1 : 5G1)2 +(6G,- 562)2 .

dmy = +1,1 5
(G1_G2)

3G, =8G, =+ 1 %; Gy =10 M3/4; G, = 9,0 M3/,
Torpa
(10- 1%+ (91

dmy=+11 " 2 T T _1435%.
3 10-9 ’
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Bubnuorpadus

[11 PekomeHngauumn locynapcTBeHHasa cuctema obecneveHUst eMHCTBa U3MepeHUWA. BogsiHble cucTembl
no MeTponorun TennocHabxeHWs. YpaBHEHUA U3MepEHUsI TEMIOBOIA 3HEPIUUN M TENJIOHOCUTENS
MW 2412—97

[2] PekomeHgaumm [ocyaapcTBeHHas cucteMa obecnedeHnss efUHCTBa U3MEPEHMA. DHeprua Tennosas u
no MeTposiornm TEMNoHOCUTENb B cUcTeMax TennocHabxeHns. MeToguka oleHWBaHUsi NOrPeLLIHOCTMN U3-
MW 2653—99 MepeHnit. OCHOBHbIE MONOXEHUA

[3] PekomeHgaumu [ocynapcTBeHHas cucteMa obecnedeHWA eguWHCTBa U3MepeHuii. TenroBas SHeprus
Mo MeTponoruu OTKPBITLIX BOASHLIX CUCTEM TennocHabXeHUs, nonyveHHast noTpebuTteneM. Metoauka
MW 2537—2000 BbINOHEHNs n3amepeHuit. OBLine NonoxeHus

[4] TMMpaBwna y4eTa TennoBon aHeprum u TennoHocutens. — M., 1995

[5] PekomeHngauumu [MpumeHeHne «PykoBofcTBa Mo BbipaXeHUo HeoNpeaeneHHOCTU U3MEePEHUN»
Mo MeXrocygapcTBeHHOM
CTaHgapTusauymu
PMI™ 43—2001

[6] Toccrangapt Poccuu. MNoTHOCTb, 3HTanLNKUA K BA3KOCTL Boabl. — M.: Maa-so BHNLL CMB, 1993
rcccq

[7] rcccn187—e9 Bofa. YgenbHelih 06bem 1 sHTanbnusa npu temneparypax 0 °C ...1000 °C u gaBneHusx
MpuHaTel MIC nog, 0,001 ... 1000 MIMa. — MuHck, 2000

Homepom 98—2000
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