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oT 29 uioHA 2015 r. bh 162-®3 «O cTaHgapTusauum B Poccuiickoii degepaynmn». MHdopmauna o6 ns-
MEeHEHUAX K HacTosLeMy cTaHgap Ty Ny6/MKyeTCS B eXKerogHoM (Mo CoCTOAHMIO Ha 1 AHBapsA TekyLlero
roga) MHPopMaLMoOHHOM yKazaTesie «HaunoHaslbHble CTaHAapThi», a ouunanbHbli TEKCT U3MeHeHWUR
N MOMpaBoOK — B €XeMeCAYHOM MH(POPMaLMOHHOM yKasaTesne «HaunoHanbHble cTaHgapThi». B cnydyae
nepecmoTpa (3ameHbl) UM OTMeHbl HaCTOSILLEro cTaHAapTa CooOTBeTCTBYloOLee yBeJOM/IeHNe GyaeT
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cTaHgapThl». COOTBeTCTBYOLWasA MHpopMaLus, yBeJOMNeHNEe N TeKCThbl pa3MeLllaloTCcs Takke B UH-
hopMaLMOHHOW cncTeMe 06LLero nosib3oBaHns — Ha ouumnanbHOM caliTe defepasibHOrO areHTCTBa Nno
TEeXHNYECKOMY PerympoBaHuio 1 MeTposaorum B ceTn MHTepHeT (Www.gost.ru)

© CtaHpgapTuHdgopm. odbopmneHune. 2012. 2019

HacTosiwmnii ctaHgapT He MOXeT 6blTb MOJTHOCTLIO UM YACTUYHO BOCNPOU3BeeH, TMpPaXnpoBaH 1 pac-
npocTpaHeH B kayecTBe oPULMNaNbLHOTO N3gaHna 6e3 paspeweHnn ®egepanbHOro areHTCTBa N0 TEXHUYECKO-
MYy perysimpoBaHuio 1 MeTposIornn
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HALULWOHADNDBHEBL A CTAHAOAPT POCCUNCKOMN PEOLEPAL MM

FocyfapctBeHHas cuctema o6ecnevyeHns eqUHCTBA U3MeEPEHUN

OLUEHVWBAHUWE NMOTPEWHOCTEN W3MEPEHUM TEMNNOBOW SHEPTUN
N MACCblI TENMTOHOCUTENA B BOAAHBIX CUCTEMAX TENJTOCHABXEHWA

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

Nata BBegeHnsa — 2012—07—01

1 O6nactb NPUMEHeHUS

HacToAwwui cTaHfapT pacnpocTpaHaeTcsa Ha BOAAHbIe CUCTEMbI TEN/IOCHa6XeHNA nyctaHaBnneaeT me-
TOAWUKY oueHuBaHuA I'IOFpeIJJHOCTeI7I I/I3MepeHI/Il7I TennoBoWn 3HEeprmm n Mmaccbl TenJIOHOCUTENA B3TUX CUCTEMax.

2 HopMaTunBHbIE CCbISIKK

B HacToAwem cTaHgapTe UCMNOMb30BaHbl HOPMAaTUBHbIE CCbIJIKM Ha cnepyloluine ctaHaapTbl:

FOCT 8.009 NocypapcTBeHHasi cuctema obecneyeHus eguHCTBaA U3MeEPEHUi. HopMmupyemble MeTpoio-
rmyeckne xapakTepucTuKn cpeAcTB U3MepeHNi

FOCT 8.632 lNocypapcTBeHHasaA cuctema obecnevyeHus efuMHCTBa M3mepeHuii. MeTponormnyeckoe obe-
crevyeHne N3MepPUTENbHbLIX CUCTEM Yy3/10B yyeTa TeNSI0BOM saHeprmn. OCHOBHbIE NOTOXEHUA

FOCT P 51649 TennocyeTuynkn Ans BOASAHbLIX CUCTeM TensocHabxeHnsa. O6ume TeXHUYECKUe ycsoBusa

NMpumeuvaHue — TIpy NOMNb30BAHUM HACTOSILMM CTaHAAPTOM LLE/Iecoo6pa3HO NPOBEPUTL AEeliCTBME CChl-
JNIOYHBbIX CTAHAAPTOB B MH(OPMALMOHHON CUCTEME O6LEro Mosib30BaHNs — Ha oguumanbHOM calite defepasibHOro
areHTCTBa NO TEXHUYECKOMY PETY/IMPOBAHUIO U METPOOTUNA B CETU VIHTEPHET WU MO eXEerogHOMYy UH(OPMaLMOHHOMY
ykasatenio «HauuoHaibHble CTaH4apPTbl» 3a TEeKYWMiA rog. EC/iv 3aMeHeH CCbIMIOUHbIA CTaHAapT, Ha KOTOPbIA faHa He-
JaTUpoBaHHas CCblsika, TO PEKOMEHAYETCS UCMONb30BaTb AeNCTBYHOLLYI0 BEPCUIO 3TOTO CTaHAAPTa C YYeTOM BCEX BHe-
CEHHbIX B JaHHYIO BEPCUI0 M3MEHEHW. EC/iM 3aMeHeH CCbINIOYHbIV CTaH4apT, Ha KOTOPbI/ faHa faTMpoBaHHasi CCbIiKa,
TO PeKOMeHAYEeTCS UCMONb30BaTb BEPCUIO 3TOr0 CTaHAAapTa C yKa3aHHbIM Bbllle rOA0M YTBEPXAEHUS (MpUHSATUS). Ecnu
nocne yTBepXAeHUsi HaCTOSILLEero cTaH4apTa B CCbINIOYHbIN CTaHAAPT, HA KOTOPbIV AaHa AaTMpOBaHHas CCbl/iKa, BHECEHO
N3MeHeHMne, 3aTparvBaollee MOJIOXKEHME, HA KOTOPOE AaHa CCbISIKa, O 3TO NOJIOXKEHNE PEKOMEHAYETCA MPUMEHATL 6€3
yuyeTa AaHHOIo M3MeHeHUsi. ECNIN CCbI/TOYHbIV CTaH4apT OTMEeHEH 6e3 3aMeHbl, TO MOJIOXKEHME, B KOTOPOM AaHa CCbI/IKa Ha
Hero, peKoMeHAyeTCsl MPUMEHATb B YaCTW, He 3aTparvBatoLleli 3ry CCbiky.

3 TepMuHbI 1 onpeaeneHus

B HacToAwWweM cTaHgapTe NPUMeEHeHbl creAylolU e TEPMUHbI C COOTBETCTBYOWMUMY onpegeneHnsMu:

3.1 BoagAHas cucTema TennocHabxeHus: Cucrtema TennocHabxeHuss, B KOTOPOi B KayecTBe Tenao-
HOCUTENA UCNoMb3yeTcs Boja.

3.2 TennoBas 3HepPrnsa [KONMYeCcTBO TENNOTbI] B BOASAHbIX cCucTeMax TennocHabxeHns: dHeprus,
oTAaBaeMasi TeN/IOHOCKUTeNleM B BUAe TenaoTbl B CUCTEMAX BOASHOIO TeN/IOCHAGXeHUs U/Mnu 3aTpadvyeHHas
Ha nogorpes HeBO3BpalleHHOW ceTeBOW BOAbI.

3.3 y3es yyeTa TENNOBOWN 3Heprun; YYTI: KOMNAekT NnpubopoB M yCcTpolicTB, o6ecneunBaromii yyet
TEeNNoBOW 3Heprumn, maccobl (06 bema) TeNJIOHOCUTENA, a TakkKe KOHTPO/Ib U perncTpaynto Apyrux napamMeTpos

TennoHocuTend.

M3paHue opmynanbHoe
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3.4

3aKkpblTas BOJsiHAA cucTema TennocHabGxeHua: BoasaHaa cucTeMa TennocHaGXeHUs, B KOTopoii
BOJa, UMpKyupylouas B TEN/IOBOW CeTU, MCNONb3yeTCs TOMIbKO Kak TeN/IOHOCUTeNb U U3 CeTU He 0T6u-
paeTcs.

[FTOCT 26691—85. ctatbsa 40]

3.5 oTKpbITan BoAasHas cuctema TennocHabxeHns: BoasHas cuctema tennocHabxXeHus, Npum KoTo-
poii BoAa YaCTUYHO WM NOJTHOCTLIO OTGUpPaeTCcsa M3 ceTn noTpebuTenamu Tenna.

3.6 ogHOTpy6Hasa cucTema: MONHOCTbIO OTKPbITaaA BOAAHAA cUCTeMa TeN/IOCHAGXeHWs, He cogepxa-
was o6patHoro Tpy6onposoja.

3.7 TennocyeTuynk: CpeaCcTBO U3SMEPEHUI TENSTIOBOW 3HEPrMKU, KOTOPY MNornowaeT Uan otaaeT Tennao-
HOCUTE/Ib B BOASAHbIX CUCTEMAaX TEN/IOCHABXEHUsA, U NapaMeTpPOB TeN/IOHOCUTENS.

3.8

n3MepuTenbHbIA KaHan TennocyeTymka: COBOKYNHOCTb M3MepUTENbHbIX Npeo6Gpa3oBaTeneil n/mnn
cpeACTB U3MEPeHWUR, NMHUN CBA3U, 3NEKTPOHHbIX (BblYMCNTENbHbIX) 610KOB, o6ecneunBatrwas namepe-
HWe KonunyecTBa TennoTbl MU APYTMX (PU3NUYECKUX BeNIMUYUH NO AaHHbIM 06 M3MepeHHbIX NapaMeTpax
TensoHocuTensa.

[FTOCT P 51649— 2000. ctatbsa 3.9]
4 O6wme NonoxeHns
4.1 TennoByto aHepruto O ANS BOAAHbIX CUCTEM TensioCHabXeHnsa onpeaenstoT BCOOTBETCTBUM C PeKo-

mMeHgaumsamu [1]. [2]. [3] v npaBunamu [4] no cneaywwum popmynam:
- ANA OTKPbITbIX BOAAHBIX CUCTEM TEMN/MOCHAGXEHNSA:

QildJm~dt-Jm ~dt-Jro~/inrdt; (1)
O*1T2(I- h2)dt+fK - m2)/i,dt- jm xahXBdc; 2)
0 - \]n, ~h2)dt +|(m, - m2)h2dt- jm xBhXBdr; 3)

O =|w 2(? - h2)dt + Im3/j,dT - jm xohx odz; (4)
Q =Jm, (1, - h2)dt +Im2h2dt - jm XBhXBdt; (5)
AM ~jm ,dt-|ni2dt- J(m, -m 2)dx, (f1)

rae mv m2,mv mxa — MaccoBble pacxofbl CeTeBOi BoAgbl B NpsiMoM, o6paTtHOM Tpy6onpoBogax W OT-

6upaemoii B oAHOTPYGHYI cuctemy ropsuyero BogocHabxeHus (ganee — TIBC)
(rn3="T, -T 2npy OTCYTCTBUM yTeuek), a Take B OAHOTPY6HOW cUCTeMe XON0AHOW
Bogbl (T =T.- T2nNpu OTCYTCTBUU YTe4yek) COOTBETCTBEHHO;

T — Bpems;

/>,, N2 1 hXB — ypenbHble aHTaNbNUM CeTEBONR BOAbl B NPAMOM, 06paTHOM Tpy60NpoBOAax U B O4HO-
TPy6HOI cucTeme X0N04HOW BOAbI COOTBETCTBEHHO;
AM — macca TensioHOCUTens, oTGMUPaemMoOro U3 BOASIHOW cucTeMbl Tens0CHa6GXeHUs;

- ANA 3aKPbITbIX BOAAHbBIX CUCTEM TensocHabXeHunsa:
o= -ft2)dt, (7)

roe T — MaccoBblii pacxoj ceTeBOli BOoAbl B NPSAMOM U o6paTHOM Tpy6onpoBojax:
- ANA OQHOTPYGHOI CUCTEMBI:

O - jmhdx. (8)
rae T v h— maccoBblii pacxoa v aHTanbnus TENJOHOCUTENA B Tpy6onpoBoae.

2
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4.2 Tpe6oBaHVA HAacTOALWEro cTaHjapTa OCHOBaHbl Ha Tpe6oBaHnax FOCT P 51649 n FOCT 8.632.

Mo ypoBHIO NOrpewHoCcTeld M3MepeHnin KonmyecTBa TeNNOTbl, 06ecneynBaeMbiX U3MEPUTENIbHbLIM KaHa-
NTOM. TennocyeTymkm B cootTseTcTBun ¢ FOCT P 51649 nogpasfendtoT Ha knaccel A. B n C. NpuHagiexHocTb
TEenJ0CYeTYNKOB K TOMY WM MHOMY KlacCy onpefesnsoT B NMpoLecce UX UCMbITAHWA B LeNsiX yTBePXAeHUs
Tuna. B Tabnuue 1 ykasaHbl 3HaYeHUA NOTPeWwHOCTeN ANA TennocyeTymkos knaccos A. B u C.

Ta6nwuuya 1

Knacc tennocyetyuka d®opmMyna AN BbIYUCEHUN 3HAYEHUS NPEJenoB JONycKkaeMoil OTHOCUMTENbHOW norpewHocTn. %
c + (2 + 4 AtjAt + 0.01 Gmax/G)
B + (3 + 4 AtjAt+ 0.02Gmax/G)
A + (4 + 4 AtjAt+ 0.05Gmax/G)
B dhopmynax:
Gmax — Haubosbliuee 3HaYeHne pacxoga TensioHocuTens, m3/u;
G — u3mepsieMblit pacxog TennoHocutens. m3u;

[/H — HavmeHbluee 3HauYeHne pa3HOCTU TeMNepaTyp Ten/I0HOCUTENA B nojatolieM n o6patHom Tpy6onposogax. "C:
BblGMpatoT n3 psaga: 1 ”C, 2 ”C. 3 *C gna TennocyetymkoB knacca C; 2 ”C. 3 "C. 5 "C — ansa TennocyeTYnNKoOB
knacca B: 3 'C, 5 "C. 10 *C — ansa Ten/i0Cc4YeTYNKOB Knacca A;

At — n3mepsiemoe 3HauyeHWe pasHOCTM TeMMepaTyp TeNJIOHOCUTENS B MOAAOLWEM 1 06paTHOM Tpy6onposogax. *C.

5 MeToavKa oueHMBaHWUA NOrPeLHOCTeNn N3MEPEHN TENTOBOI 3Heprum
N Maccbl TENSIOHOCUTENSA

5.1 B HacTosiweM cTaHjapTe Npu OLeHMBaHNN NapaMeTpoOB TOYHOCTU U3MEPEHUI NCNONb3YIOT NorpeLl-
HOCTW n3MepeHuin no FOCT 8.009.

JonyckaeTca NpoBOAUTbL 3TO OLEHWBAaHWE C MOMOLWbLIO HeonpeaeneHHOCTelh uamepeHnin. Mopapok Bbl-
YMCNeHUn HeonpepesnieHHOCTell N CpaBHUTENbHbI aHann3 ABYX yKa3aHHbIX Bblle MOAXOA0B K BblpaXeHWo
XapakTepUCTUK TOYHOCTU U3MepeHuii npeacTaBieH B pekomeHgaumax (5).

5.2 OueHnBaHMe NOrpewHOCTel M3MepeHUli TeNN0OBOW 3HEPrMMm U mMaccbl TennoHocuTena B YYTI
B 3aBUCUMOCTU OT CXEMbl €r0 NMOCTPOEHUA NPOBOAAT NO HMUXeENpPpuUBEAEHHbIM opmynam (BbiBOA popmyn
npeacTaB/ZieH B NPUIOXeHUU A, npumep pacyeTa — B NpusioxeHun B). NMpu oueHMBaHUN norpewHocTel
oOnepupyT HEUCKNIOYEHHBIMU CUCTEMATUYECKMMU MOTPEIHOCTAMMN U3MEPEHUIA NpU A0BEepUTeNbHON BEpPO-
ATHOCTM 0.95.

5.2.1 Ana YYT3 c Tpems pacxogomepamu: P, B nogsoasuiem Tpy6onposoge. P2 B o6patHoM Tpy6o-
nposoge n P3 B Tpy6onpoBoge NBC — pacueT TenjoBOW aHeprum npoBoaAaT no pacxogomepam P, u P3, a
pacxogomep B o6paTHOM Tpy6onpoBoge P2 CAyXWUT ANsi KOHTPOSA yTeyek TeN/JIOHOCUTEeNs, crefoBaTeNbHO,
Hanuune pacxogomepa P2 Heo6A3aTesibHO.

[loBepuTenbHble rpaHULLbl OTHOCUTENbHOM NOrpewHOCTN (Kak 6e3pasmMepHY0 BEIMUYNHY) U3MEPEeHU Te-
nnoBoi aHeprun 8Q BbIYNCASIOT MO hopmyne

50 A J(Q.-*olf +(Q3 &Q3)2+(QxB so .IF ©
<VQ3-Q,e
roe Ql« - h2); (10)

Q3 - PsG&h2; (11

Q*. =»YoGx N »a (12)
G,. G311 GXB — o6beMHble pacxoabl TeMJ0HOCUTeNsI B nogatwem Tpy6onposoge, B 0O4HOTPYGHON cu-
cTeme c aHTanbnuen h2 n B ogHOTpy6HON cucTemMe XONOA4HONR BOAbI C 3HTaNbNuen JIXxB
COOTBETCTBEHHO. M3/y;
6Q, — npegenbl AONycKkaemoli OTHOCMUTEs/IbHOM MOTrPewHoCcTn. %. BbluMC/SAeMble MO PopMy-
nam Ta6nuubl 1 B 3aBMCMMOCTM OT K/lacca TenjocyeTymka.
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MorpewHocTb n3amepeHunii 6Q, TennocuyeTymka A5 3aKPbITON BOAAHON CUCTEMbl TEN/IOCHABXKEHUS U3-
BecTHa. OHa onpejgesieHa NpuM NPOBeAeHUN UCMbITaHU’ B LEeNAX YyTBEpPXAEHUA Tuna ykasaHHOro cpepctsa
nsmepeHuii (ganee — CW) (cm. pasgen 4. Tabnuua 1) n BHeceHuUn ero B FocpeecTp cCpeAcTB M3MepeHUn
Poccuiickoin ®depepauynn (ganee — Focpeectp CU P®). NorpewHocTb namepennii 6Q3 T«nancu«Tumka ans
0AHOTPY6BHON cucTeMbl ¢ aHTanbnuein h2 onpegensaoT ncxoas ns ypasHenus (11)

503 = *5Gf (13)

MorpewHocTb n3mepeHuit 6QXB TennocueTumnka 419 0A4HOTPYBHOW CUCTEMbI XONOA4HOM BOAbI onpeaens-
0T ucxoas u3 ypasHeHus (12)

so... “M .*562. *6"2." (M1

3HaueHus BxoAAwmMx B hopmynbl (10). (11) u (12) aHTanbnuum h v NNoTHOCTU p TennoHOCUTeNa Kak
PYHKUMY ero TemnepaTtypbl 1 gaBneHus nm6o 6epyt ns ta6nauy FCCA [6]. [7]. "M60 BbIUMCAAT MO PopMynam
pekomenpgauunii (13

[loBepuTenbHble TPaHULbl NMOTPELHOCTN U3MEPEHU MaccCbl TennOHOCUTENS 6T, BbIYUCASIOT NO op-
myne

6m. = + Itj6p? A5G, (15)

roe/=1.2.3;

(16)

MNpepenbl OTHOCUTENIbHOW AONyckaeMOW MOrPewHoOCTN U3MepeHulit aHTaNbNUN TENJTOHOCUTENA BblYKC-
nAT no popmyne

oh. == - hP__ (17)

B cbopmynax (16) n (17):
Jpll, 3p/3aP, 3N1/3/, IN/AP — yacTHbie NPOU3BOAHbLIE NOTHOCTU U AHTA/ILNUM TEMJIOHOCUTENA No TemMnepa-
Type v gasnenuto npu t=/ou P = P, (onpenensioT nytem gnddepeHymposa-
HVUS ypaBHEHWI A8 NAOTHOCTM W 3HTaNbNuMu M3 pekomeHpgauuin (1] mam wnc-
nonb3yss Tabnuubl FTCCCQA [6], [7], nepexoas oT AuddepeHUUpOBaHUSA K
KOHEeYHbIM pPasHOCTAM);
At. 1 APf — a6co/it0THbIE MOTPEWHOCTY N3MepeHUlt TemnepaTypbl v AaBfeHNsi TENJOHOCK-
Tens.
5.2.2 Ans YYT3 c ABymMsi pacxoaomMepamMu, B KOTOPOM OTcyTcTByeT pacxogomep P3 u BenunuuHy G3
onpeaensiloT Kak pa3HOCTb pacxofoB B nojatlem n o6patHoMm Tpy6onpoBofjax, npeAesnbl 4OoNyckaemMoi oT-
HOCWUTENbHOW NOTPeWwHOCTN M3MepeHnii TenoBoi aHeprnn 6Q BbIYMCASIOT MO hopmyne

JQ. SQ.)4<VSQI2+(Q.,. *Q,,)2

6Q - +1.1 (18)

(a,-a2-a,)
roe Q, =plGIftl; (19)
Q2= (> -p 2G2)h2; (20)
gX”:I'T;!Dl')D -1QBGXBI;I,E*: 21,
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5Q, — npeaenbl 4ONYCKAEMOWN OTHOCUTENbHOWM NOrpewHocTn, %. BbIYUCAAT No hopmynam Tabnuuybl 1
B 3aBMCMMOCTM OT KJjlacca TenjocyeTyumka:

AP 2f -
50, gs (PCPSCZT- bh*\ 22,

(PiG.-P 2G2

5Q,.=% (23)

[oBepuTenbHble rpaHWLbl MOTPEWHOCTN N3MEPEHUI MacCbl TENMOHOCUTENSA B nojakwemM n o6paTtHoOM
Tpy6onpoBoAax BbluncaaT no popmyne (15). rae/=1.2.

JoBepuTenbHble rpaHULbl MOTPEWHOCTU N3MeEPEHU Maccbl 5 T3TennoHocUTeNss, oT6UPaemMoro B Tpy60-
nposoa MBC. onpegenstT no popmyne

(gi -8G,)2 + (G2 5G2f
571, =+11 lop? + (24)

(Gi “G2)2
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MpunoxeHne A
(cnpaBo4yHOE)

BbiBOA (hOpMYyn ANS pacyeTa NOTPEWHOCTER N3MEPEHU TenIOBON aHEpPTum
M Macchbl TenoHoCUTeNs

A.l ¥Y3en yyeTa TeN/I0BOIi 3HEPIMM C TPEMS pacxogomMepamn

MpuBegeHHblie B pasgene 4 cdopmynbl (1)—(5) Ans onpepeneHns TeN/I0BOW SHEPrMM ANA OTKPbITON BOASIHONU Cu-
cTeMbl TennocHabxeHUs afekBaTHbI APYT APYTY U NpeAcTaBnatoT co6oit Mogudrkauumn ypaBHeHus (1). MpumeHeHne Toro
WIN NHOTO ypaBHEHUSA 3aBUCUT OT KOHKPETHOI opraHnsauuu namepexuii B YYT3.

YpaBHeHue (5) Nnpy KOHEYHOM BPEMEHHOM WHTepBasie AN TenjoBoli aHeprun Q nmeeT BUL;

o= - h2)+1312- 1 x,JixB. (A1)

OTo ypaBHeHMe onucbkiBaeT YYT3I c Tpemsa pacxogomepamu: B noAsogswem tpyb6onposoge — P,. B o6paTHOM
Tpy6onpoBoge — P2 n B Tpy6onpoBoge NBC — P3. Mpuyem pacuyeT TENOBOI 3HEPTUM MPOBOAAT MO pacxogomepam P,
P a, a pacxogomep B o6paTHOM Tpy6onpoBoge P2 CyXuT 415 KOHTPO/IA yTeuek TensIoHoCHUTeNsl. 3HaYeHNs SHTaNbnum
X0N04HoI BOAbI (kak NpaBuo, cpefHee 3a MecAl) cooblaeT NOCTaBLUK TEN/I0BOI 3HEPTUN.

MpaBas yacTb ypaBHeHUs (A.1) MOXeT 6bITb NpeACcTaB/ieHa criaraeMoii u3 Tpex yacTei:

Q) = —2) - p,6.(h, —ft2); (A-2)
Q3=T32=P3"3n2; (A.3)
Ox0=T»./l« =Pxbgx.A .d: (A.4)
Q=0,+03- Qx,, (A-5)

OueBnAaHO, 4To 01 3KBMBA/IEHTHA TensIoBOI 3HEPrMM A/A 3aKPbITOW CMCTEMbl BOASIHOTO TEM/IOCHAGXEHUs npu
pacxoge TennoHocuTenst T 1 v aHTanbnuu Ha nopgarlem n o6patHoM TpyGonpoBoaax /?, n JI2 cooTBeTCTBEHHO; O3 ak-
BMBa/IEHTHA TEM/I0BOM 3HEpPruv Ansi ogHOTPY6HON cucTembl (Tpy6onposoga MBC) npu pacxoge TensioHocuTens T 3 u
aHTanbnuu Hr. a Ox,, aKBMBaNeHTHa TensI0BO IHEPrumn A OA4HOTPYGHON CUCTEMbI XOMTOAHOM BOAbI NPU pacxoje Tenso-
HocuTensa TXB W 3HTanbnuu J1Xo.

OTcloga crnefyeT, UTO TeM/IOCHETHUK B OTKPbITOl cUCTeMe BOASIHOTO TenjI0CHAa6GXeHUA BUPTYyasibHO [/10XeT GbIThb
npeAcTaB/fieH Kak COBOKYMHOCTb TpeX TenjoCHeTYNKOB: A1 3aKPbITOM CUCTEMbI BOASIHOTO TeN0CHa6GXeHns, ANS OfHO-
Tpy6HOI cuctembl FBC 1 0gHOTPYGHON CUCTEMbI XOI04HO BOAbI.

M3 n3n10XeHHOro Bblle criedyeT, 4To abCcosoTHasA NOrPeLHOCTbL N3MePeHNli Ten10BoW aHeprum [0 TenaocyeTynka
ONS OTKPbITO cUCTeMbl

AO=+XypnO?-A0|+[4CEB. (A.6)

JloBepuTesibHble FPaHULLbl MOTPELLHOCTA U3MEPEHWIi TeN0BOV aHepruy 6Q BbIYKUCASAT No dhopMysie

(A7)
a+Qs Q,.

rae 6Q, — npepgenbl fonyckaemoli OTHOCUTETbHOW NOrPELIHOCTU U3MEPEHUI TEMNI0BOI SHEPTUM C MOMOLLbIO TernsiocyeT-
ymKa ANA 3aKPbITOV BOAAHON CUCTEMbI TEMNNOCHAGXEHWS;
6Q3 — npeaesnbl 4ONyCKaeMoii OTHOCUTETLHON NOrPELIHOCTY N3MepPeHWii TENI0BON SHEPTNM C MOMOLLbIO TenocyeT-
yvka Ans oAHOTpYy6HOI cucTembl (Tpy6onposoaa MBC);
6Q,,n — npeaenbl 4ONyCcKaemMoli OTHOCUTENTbHOM NOTPELIHOCTU U3MEPEHWI TEMTOBOI SHEPTUM C MOMOLLbIO TemnocyeT-
yvKa 415 OAHOTPY6GHOIM CUCTEMbI XO/TOA4HOW BOAbI.
MorpelwHoCcTb N3MepeHnii 60, TensocyeTumka A5 3aKPbITOro KOHTypa u3BecTHa. OHa onpejenieHa npu nposeje-
HUN UCMbITaHW B Lenax yTBepxgeHusa Tuna CU n BHeceHun ero B FocpeecTp CU P® (cm. Tabnuyy 1).
[loBepuTenbHbIE FPaHNLbl MOTPeLWHOCTN n3mepeHunii 6Q 3 Ans ogHOTPYGHONM cucTembl (Tpy6onposoga MBC) onpege-
NAT ncxonsa s ypasHeHus (A.3)

(A-8)
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[loBepuTe ibHbIE TPaHNLbl MOTPELIHOCTU n3MepeHmnint 6QXg Ans 04HOTPYGHOW CUCTEMbI XON04HOV BOAbI ONpeaens-
10T ucxonsa N3 ypaBHeHus (A.4)

ag..a = (A.9)

A.2 ¥Y3en yyeTa TENNOBOW 3HEPrMn ¢ ABYMSA pacxogomepamMmmn

Ona YYT3S. B KOTOPOM OTCYTCTBYeT pacxogomep P3 u BenuuuHy T2 onpefensitoT Kak pa3HOCTb PacxofoB B Mo-
fawouieM n obpatHom Tpy6onpoBojax, ciiegyeT BOCMO/b30BaTbCA ypaBHEHMEM (3). KOTOpoe NPV KOHEYHOM BPEMeHHOM
UHTepBasne nmeeT BUA:

O =/r7,N, - Ar)+ (In, - T2[M2- TK,/IxB. (A.10)

MpaBas yacTb ypaBHeHUsA (A.10) MOXeT 6bITb NpeAcTaBsieHa cnaraemoli n3 Tpex vacrteii:

°l =71 1(1L- N2>= PICIL“ vV (AH)
02=(w, - mJh2=(p,G, - p2G2)h/. (A.12)
°x g =71 *.0xB= I\n Gxahx> (A.13)
0=0,+q9g2- oxb. (A.14)

OuyeBNAHO, 4To O, 3KBUBA/IEHTHA TEMJIOBOI 3HEPrUM ANA 3aKPbITOM CUCTEMbI BOAAHOIO TeMJI0CHaGXeHns npu
mMacce TEMn/IOHOCUTENs T, W 3HTa/IbNMW Ha nojalowemM u o6paTHoM Tpy6onposogax /r, u h2 cootsetctBeHHo. 02 ak-
BUBA/IEHTHA TEMN/IOBOW 3HEpPrUy ANs OAHOTPYGHOM CUCTEMbI MPU Macce TensnoHocuTens (/n, - T2) U aHTaNbNUU
a OXB3KBMBAJIEHTHA TEMN/IOBOV 3HEPIUU A5 OA4HOTPYGHON CUCTEMbI XONO4HON BOAbl Npy pacxoge TensioHocutens mf s
M SHTaNbnuun JIXB.

Torga foBepUTE/IbHbIE TPaHMLbI MOTPELHOCTY M3MEPEHMIA TennoBoii aHeprum 60 BbluMcsAOT No hopmyrie

~p, s50,f *(02 go.)* 50tJ
60==+11 (A.15)
0. +Q, Ox.
rae ii0, 6epyT u3 Tabnuubl 1 B 3aBUCUMOCTU OT K/lacca TensiocHeTymka;
(A.16)
(p,G, prer)
W, = (A.17)

A.3 PacueT norpewHocTeli n3mepeHuii Maccbl TEMNJIOHOCUTENA

PacuyeT norpewHocTel n3MepeHnii Maccbl TENIOHOCUTENA C MOMOLLbIO TEMN/I0CHETYMKOB, B COCTaB KOTOPbIX BXOAAT
06BbEMHbIE pacxofoMepbl, NPOBOAAT criefytowmm o6pasom.

B cnlyyae NpMMeHeHVs Tpex pacxoJoMepoB MacCy TeM/IOHOCUTENA T,. MOCTYNatoLlyto B e4MHULY BPEMEHWN MO Noj-
Boasiemy Tpy6onposoay. /772 yxoasiyto no o6patHomy Tpy6onpoBoay, v /713, yXoAsiLLyt 13 OTKPbITOM BOASIHON CUCTEMbI
TennocHabXeHns Ha Hyx/Abl FTBC. onpegensaioT no copmyne

mi ~ (A.18)
rpe/=1.2.3;
p,n G, — NAOTHOCTb TEN/IOHOCUTESIA U ero 06BEMHBIN pacxos B iiM TpyGonpoBose.
JloBepuTenbHble rpaHuLbl MOrPELHOCTU N3MEPEHWIA MacChl TEN/IOHOCUTENS BbIYUCAAIOT No hopmyie

&M, =+ 1.t~ 6pf +1162, (A.19)

roe 8p, =+ (A.20)
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B cdopmyne (A.20):
o fip
— . — — YacTHble NPOM3BO/AHbIE NJIOTHOCTM MO TemnepaType v AaB/EHNIO TennoHocuTens npu t=1,-u P = P, (onpege-
1P NA0T, Ucrnonbys Tabnuubl FCCA [6J, [7]. nepexoas oT AN EPEHLMPOBAHUST K KOHEUHBIM Pa3HOCTAMY;
Atwn AA. — a6CconoTHbIe MOrpelHOCT! N3MEPEHUIT TeMnepaTypbl 1 AaB/ieHUs TeN/IOHOCUTENS.

B cnydyae npvMeHeHWs ABYX pacxo[OMepOoB [0BepUTe/ibHble FPaHuLbl MOrPeLHOCTN U3MepPeHniAi Macchbl TemnI0Ho-
cuTensa. nocTynarwuieil B e4MHULYY BpEMeHN No noasoasuiemy Tpy6onposoay 1 yxogsaueii no o6paTHomy Tpy6onpo-
BOAY onpegensoT no popmyne {A.19).

[loBepuTenbHble rpaHnLbl NOrPELWHOCT U3MePEHUI Maccbl T/1 TEN/IOHOCUTENSA, YXOAsLeid U3 OTKPbITON BOASAHOM’
cuCTeMbl TeNJoCHaBXeHUs1 Ha HyxAbl TBC. onpeaensitoT ncxoas u3 Toro, uToT 3=T1, - T2:

s =+11"0K K6y (A 21)
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MpunoxeHve b
(cnpaBo4YHOE)

pumMmepbl pacyeTa I'IOI'peLLIHOCTeVI VI3MepeHVIVI TennoBoi dHeprnm mn maccbl TensioHocnTenAa

BE.1 Y3en yuyeTa TeN/I0BOW 3HepPrun c TpemMs pacxogomepamu
PacueT morpewHocTeli n3amMepeHnii TensI0BOl 3HEPTUN 1 MaccChl TEM/IOHOCUTENA NpoBeAdeH ANsS YYT3, Ha KOTo-
pom ycTaHoBneH Tennocuetunk TCK8 ¢ Tpems pacxogomepamu: P,. P2 n Py YcnoBHblii guameTp Ay Tpy6onposBoaa

paBeH 50 mMm.
TennocueTunk TCK8 oTHocutca k knaccy C no FOCT P 51649 u BkntovaeT B cebsi pacxogomepbl Tuna MP3IM

(17858-06Y3). TepmomeTpbl Tuna KTMNTP (14638-05) n npeobpa3oBaTenu gaBneHus tuna N (28697-05).

NMpumeyaHne — B ckob6kax ykasaHbl Homepa CU B Focpeectpe CU P®.

MeTponornyeckne xapakTepucTuku Tensocyetymka ansa iy = 50 mm cnegytouyme:
Hanbonbluee N3MEPAEMOE 3HAUEHUE PACKOLA GITIBX......icririiiriiitiare ittt sttt sttt 72 m3y;
HaumeHbllee namepssemoe 3HadeHne pacxoga Gmn = G,rax/L100 . ....cccviireiiiiiiiiieie et 0.72 M3u;
HWXKHWUI Npefen ANana3oHa PA3HOCTUY TEMIMEPATYP  weccieerieirierietetaeesesesesseseeseessesessessess et asestestenseseesesseebesseseensens 3 7"C;
npegenbl 4ONYyCKAeMOi 0THOCUTENLHOM NOrpPeLHOCTY NPeo6pa3oBaTenst PACXoAa MC ... cweceeeeeeeerniens + 1 %;
npeaenbl A0MNycKaemoi abCoMOTHOM NOrpeLwHoOCT! n3MepeHnin Temnepatypbl Al........cccceeee. + (0,15 + 0.0010 ' C;
npegenbl fonyckaemoli abCoNOTHOM NOrpeLlHOCT N3MEPeHNiA pasHocTy Temnepatyp (J1/).
PABHDBIE JT(JT/) ittt bbbttt e et h bbbttt ettt + (0.05 + 0,0010 "C:
npeaesnbl 40NyCcKaeMoil OTHOCUTENBHOW NOrPeLwHOCT N3MepPeHUii 4aBNEHNS AP ... + 1 %.

TvnoBoW TeN/I0BOI pexum Ha YYTS cnegyrownii:

NMOAAIOLUMNA TPYOOTIPOBO .. c.eeviureritirtitetetete sttt ettt ettt sae st e bbbt bttt eb s e ebe bt ekt abesr e st e st ebesbenbeneennan G, =10m3":/, =90 "C;
OBPATHBIN TPYBOMPOBO/,.....vveuvvivieitentiesisistetessstesetssesessssese e esebess st ese st esasess st ese s e s et ess st eseseesesesssseseseans G2=9 MPbt 2 =60 "C;

OAHOTPYOHAA CUCTEMA TB C .ottt ettt ettt Gj=1.0m3":t, =70 "C;

AaBIeHNE TeN/IOHOCUTENSA B MOAAIOLLEM TPYBOMPOBOME. ..cueuiiiiiiieiie et P, = 8 krc/cm2;
faBneHne TENIOHOCUTENSA B OGPATHOM TPYOOMPOBOE . .c.veueiuiiieereenteiieresiestesre et s st et seesneieens P2 = 4 krc/cm2.
MapameTpbl XO0N04HOW BOAbI cneaytowme (MX 3Ha4eHUss coobuwiaeT NOCTaBLWMK TEMIOBOW aHEPrum):

pacxon XonoAHol BoAbl (Mpy OTCYTCTBUN yTeUueK TenoHoCcUTenst paseH pacxody MNBC)......ccvven. GxB= 1.0 m3u;

TEMMEPATYPA XOTTOLHOM BOLBL......euiititiitietiate sttt sttt sttt st st sttt esessea e st eseehtes et et e s s es e e he et et e s et es s st et e b e st e b st eneasenen B=5"C

npegenbl Aonyckaemor abCcontoTHOM NOTrPeLHOCTN N3MepPeHNA TeMnepaTypbl

XONOAHOM BOABI LB ...t + (0.15 + 0.001DKB) "C;
8 krc/cm2.

- [aBIEHNE XOMOLHOM BOABI PXIT ...ttt

[loBepUTENbHbIE rPaHULbl NOTPELIHOCTY U3MepeHuii TenaoBoii aHeprun O BblumcnaioT no dopmyne (9)

rae Q, = p,Gl(/>1 - h2) =965.64 10+(90.17- 60.06) = 2.906 155 kkany
Q3=P3G3I2=977.90 1,0-60.06 =0.5873 +10b kkan/u;
OxB = Px.B6x./1.B = 1000.30 1.0 5.207 = 0.05208 *10b Kkasn/u.

Mpw oTcyTcTBUM yTeuek G3 = GXJL

Ons TennocueTumka knacca C 3HauyeHWs NpefesioB [0MyckaeMoli OTHOCUTeNbHOM norpewHocTn NO,. %. aons 3a-
KPbITOV BOASIHOV CUCTEMbI TEMIOCHAGXEHWSA ONpeAensitoT B COOTBETCTBMU C hopmyoii no tabnuue 1:
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BoluncnsiioT 6p3, Apx o, &fi2 n [i/1xo ¢ yuetom Toro, uto p u h npeacrasnsioT co6oli PyHKUMM TemnepaTypbl 1 AaB-

ap r*,
—nl.. — AP
. ™
8P3=+( bi
i

Mput= (3=70"Cwn P=P3= 4 krc/cm2. ucnonsays taénuubl FCCJ, HaxoasaT:

9p _ p(70)-p (69) _ 977,90- 978,47 L A

70 69 70 69
977.90 977.aB=0 04 3 . N
ap 4-3 4-3

A/a=+ (0.15 + 0.001 +70) = £ 0.22 "C;

APY=+0.01 4 =+ 0.04 krc/cm2;

5p, =4 —— — T+f—— NN+0.983-10-* -+0.0098% ;
3 977.90 '} (. 977.90 )

*>xX.= %,
) }
Mput=&B=5"C P =P3= 8 krc/cm2. ucnonbsys tabnuubl FCCL. HaxoasT:

ap g p(5L p(4)s 1000.30 1000.31
5-4 5-4

jb.tfibia. 1000.M-<MO.»5,0[05 ~ (,3.%2):
ap B-7 a-7

O/xs = £ (°-15 + 0.001 5) =+ 0.155"C;

NP,B=+0.01 88 = 0.08 krc/cm2:

/Il 0.01 0.155 40.05 0.08 f
J ( 10-® -0.0004% :

Np8* ji 1000.30 1000.30 ) _*

2
— AP

=60'C n P =Pj =4 krc/cM2. ncnonbsys taénuuybl FCCA. HaxogAT:

ail  fi(B0)-i (69) 60.06-59.06
70 69 60- 59

== 10 kkan/(kr-°C);

(4)-i(3 60.06 60.04
an_ Aol ): =0.02 kkan/ kr krc/cm2);
ap 4-3 4-3

A/2 =+ (0.15 + 0.001 60) =+ 0,21 "C;
AP, = +0.01 -4 =+ 0,04 krc/cm2:

10
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=J j4 ~ flo o ~ J =x0003497 % .
2 K' 6006 / Vv 6006 >

— .. —np
JTA/’ 4 ip

11 n, ﬂ )

NMput=~, =5"Cu P =P3= 8 «krc/cm2. ucnonbays tabnuusl FCCA [6], [7]. HaxoasT:

b * «. *
|

8i..=%.

AN N(5)-M*») 5,207-4.203
.

=1004 «kkan,'(kr °C);
5 4 5-4

_ = = 00271 ,1C,U3 ,W ).
P 8-7 8-7

Y.b = £(0-15 + 0.001 «5) =+ 0,155 'C;

AP,,, = +£0.01 -8 =0.08 krc/cm2;

gh - € 1004 015" | (0,024 0,08 f
5207 ) { 5207 )~

+298 10 B «=r 3.0 %.

QueBUAHO, YTO NP BbluncieHnn norpewwHocTelt 6Q3 n KO X0gonyckaeTcs npeHe6pedb norpewHocTsiMu 6p3un Bpx,
n3-3a nx masioctu. Torga:

60" =£ASG3)2 +(Srt2)2 = J (If +<0.35f = £105 % «+1 %;

SO, 0=+~ (5CnJ 2+ (&h, B)2 =J (I1f+ (32 =+3.162% «+3.2%.
MonyyaloT creAytollee 3HaYEHNEe JOBEPUTENbHBIX TPaHNL, MOrPEeLHOCTU 3MepeHuii TenoBoli aHeprum 5Q:

LiQ. 6Q3f MQ,. SOKJ
u- 0.+0, -0

6Q =+

.906 10s 0.0247)2* (0,5873 10s 0.01)*t (0.05208 104 0.032):

= +0.0224 « £22 %.
2,906 10s*0.5873 10b 0.05208 10s

[ns npyMmepa BbIYUCAAIOT [0BEPUTE/IbHbIE TPaHNLIbl NOTPELHOCTU 3MePEHN Maccbl TEMIOHOCUTENSA, YXOAALLEro
no Tpy6onposoay MBC.

Vcnonb3ys dopmyny (A.19) gnsa macchl ar3, noay4yaroT:
Arn3 = + 1.175p| + 6G |:

8G3=+1%:

L ap

p,

Mput=/3=70"C nP = P3=4 krc/cm2. ucnonssys taénuubl FTCCL,. HaxoasT:

D p(70.4)p(69.41 977.90 978.47

=-0.43 kr/(m3 oC);
»! 70 69 70 69

3p p(70.4)- p(70.3) 977.90 -977.86

=0.04 «rc/(m3ekrc/icm?2):
> 4-3 4-3

1n
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Af3=+ (0.15 + 0.001 70) =+ 0.22 "C;

NP, = +0.01 4 =0.04 krc/cm2:

=+1,15-10-* -=+0.015%.

3Ty MOrpeLlHoCcTb 1M3-3a ee MaslocTU A0MNycKaeTcs He yuuTbiBaTb, Torga rnpegesibl OTHOCUTENIbHON fonyckaemoii
NorpewHoCcT U3MepPeHNt Macchl TensIoHOCUTeNs

6TNn=+fiG3=+ 1%.

5.2 ¥Y3en yyeta Ten/IOBOW 3HEPrumn c AByMsA pacxogomepamun
PacueT norpewHocTei n3MepeHUii TENI0OBOM 3HEPTUM U MacCbl TEN/IOHOCUTENS NpoBefeH AN YYTJ. B KOTOPOM
ycTaHoB/neH Tennocuyetumk TCK8 c aByms pacxogomepamu: P, 1 P2. MeTposiornyeckme xapaktepuctukun CY v tennosoit

pexum Te xe. 4Yto B pasgesie b.1.
Torpa AoBepuTesibHbIE FPaHNLbl NOFPELIHOCTU 3MEPEHNIA TenaoBoli aHeprun 60 BbluMCAAT No chopmyne

rae 0, =plcl(Il- /i2) = 965.64 -10-(90.17 - 60.06) = 2.906 -105 kxan/u;
02=(rn,-m 2)h2=(p,G, - p2G2)»2 = (965.64-10.0 - 983.50 9.0)-60.13 = 0.4840- 10s kkan/u:

Qx,, = PXMGxJhtM = 1000.30-1.0-5.207 = 0.05208- 10s kkan/u:

Bobluncnstot Sh2. Bxoasuiee B hopmyny ans 8Q2,

Mput=<XL=60"Cun P =P2=4krc/cm* ucnonbsys tabnuubl FCCJ. HaxoaaT:

dh ft(eo)- fi(59 60,06 - 59.06
(e0)- 1i(59) = 1,0 kxan/(kr-°C);
60 50 ~ 60 -59
— p(4)-p(3) 60.06 - 60.04
AP~ 43 - 4-3

= 0.02 kreNKr skrc'cm2):

A<=+ (0.15 + 0.001 60) = + 0.21 "C;

AP2=+0.01 -4 = + 0.04 kro'cm2;

12
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Torga npeHe6bperas, kak u paHee, 8p, n 8p2 n B3sB 13 Ta6nuy FTCCCJ 3HadeHns p, = 965.64 kr/m3 . P2 = 983.33 kr/m3,
nosy4ator:

o *
(P.G.V5P? » ) +[*20rcp*1 + 6G2f +6A1 =
(p.g,-pA )*
965.64 10 JO.012)r +(B83.33 9 YONNCY

4(0.0036)* =+0.1638 = +16.38 %.
(965.64 10 983.33 9)2

Mpw Bbluncnennn 8CXB kak 1 paHee, gonyckaeTcst npeHe6peyb BennunHoli 8pX/1n NnonoxuTe, 4to Gx,, = Gn- G2 =
=10-9 =1 (3To cnpaBeAIMBO Npu OTCYTCTBUK yTeuek B cucteme). Torga

*G,)*+(Ga *Gaf _ +J]l0 0.0If-.(9 0.0lI* _
G. G, 10 -9

8G 134 -£13.4%.

Kak BbluncneHo Bbiwe. 8h, =+ 3.0 %.

SO, =~ (8pxe)2+ (8Gxef +(&,J ~+J(5G,B2+(8/U 2=+Y(13.4)4(3.0)2 =+13.7%.

BbIUMCNAKT A0BEPUTE/IbHBIE FTPaHULbI MNOFPELIHOCTU U3MEpPEeHWnii TensoBoi aHeprum 80 ana YYTI ¢ agByMs pac-
xofomMepammn

80=111J(Q' 80,)Mor 8Qja»(Q, SQtaf
°>+<V 0K,

J(2.906 10s 0.0247)* (0.4840 10* 0.1638)* #(0.05208 109 0,137)*
=+V +0,0353 * £3.5 %.
2.906 10*+ 0,4840 10s-0.05208 10s

[ns npumepa NpvBeAEeHO BblYUCIEHVE AOBEPUTE/bHbIX FPAHUL, MOTPELIHOCTM M3MepPEeHUA Macchl TENIOHOCUTeNS,
oTo6paHHOro B 0gHOTPY6HYt0 cuctemy MBC.
Wcnonb3aytoT dopmyny (24)

T <V G

KoTopasi B c/iyyae npeHe6pexeHnsi nmorpewHocTbio 8p3 umeet eug:

Bm3==+11
T (G. ' G>)

8G, =8G2=* 1%; G, = 10 m3/u; G2 = 9.0 M3*.

Torpa

Y0 1249 IR
10-9

8rn, =+ 1,1 +13.5%.

13
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Bubnuorpadus

PekomeHpgaummn FocypapcTBeHHaa cuctema obecneyeHuMs efuMHCTBA M3MepeHUit. BogsaHble cucTembl
no metposiornn Ten/nocHa6XeHUsl. YpaBHEHUSA N3MepeHus Ten/I0BOV 3HepPrumn 1 TensI0HOCUTeNs

MW 2412— 97

PekomeHgaumnm FocyaapcTBeHHas cuctema oGecnevyeHus eAUHCTBA M3MepeHuid. DHeprus Tennosas u
no meTposaornum Ten/I0HOCUTENb B CUCTEMax TensiocHabxeHus. MeToamka oLeHBaHUA NOrPeHOCTN U3-
MW 2553—99 MepeHWii. OCHOBHbIe NMONOXEeHUS

PekomeHpaumnmn FocypapcTBeHHas cuctema o6ecrnedyeHWss eAUMHCTBA M3MepeHWil. TensioBas 3Heprus
no metponaoruu OTKPbITbIX BOASAHbLIX CUCTEM TensiocHabXeHnsa, nonyvyeHHaa noTpebutenem. Metoaunka
MW 2537—2000 BbINO/IHEHUS N3MepPeHNt. OBLLME NOSTOXEHUA

MpaBuna ymeta TeN/I0BOM 3Hepruun n TensoHocutens. — M., 1995

PekomeHpaunmn NMpumeHeHne «PyKOBOACTBa NO BbIPaXXEHUIO HEONPEAENEHHOCTN N3MepeHunii»

Mo MeXrocyzapCcTBeHHOW

cTaHgapTumsauum

PMT 43-—-- 2001

FocctaHgapT Poccun. MNOTHOCTb, 3HTaNbNNA U BA3KOCTb BoAbl. — M.: 3g-Bo BHUNL, CMB. 1993

rcceca

rcccpa 187—99 Boga. YaenbHbIi 06beM 1 aHTanbnusa npu temnepatypax 0 “C ...K0OO ‘C n gaBneHusx
MpuHatel MIC nog 0.001 ... 1000 MMa. — MwuHck. 2000

Honopom 98—2000
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YAK 389.14.089.6:006.354 OKC 17.020

Kntouesble csioBa: BOAsAHbIE CUCTEMbI TennocHabxeHus, y3en ydeTa, TensioBas aHepruda, Mmacca tenJioHocuTe-
NnA. norpewHocCTn m3|v|epeH|/||7|, Tennoc4yYeT4vukK

15



PepakTop /1. B. KopeTH1KOBa
TexHuueckuit pegaktop M B. Yepenkosa
Koppektop E.P. AposiH
KomnbtoTepHas BepcTka HO.B. MonoBoii

CpaHo o Ha6op 04.03.2019. MognucaHo a neyaTb 15.07.2019. dopmat 60 * 84Vg. FapHutypa Apuan.
Yen. neu.n.2.33. Yu.-uag. n. 1.45.

MOArOTOBNEHO HA OCHOBE 3/NIEKTPOHHOI BEPCUM, NPEJOCTaBNEHHON pa3paboTynkom cTaHgapTa

A «fOpucnpygeHuuna», 115419. Mocksa, yn OppaxoHukupjse. 11.
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