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YK 681.2

METOJIHMKA BBIIIOJHEHHS H3MEPEHHH

PACXOJA NNIPHPOJHOI'O I'A3A, PA 34.11.315-92
INNOJABAEMOIO B KOTEJI,
HA TEIIJOBLIX 3JEKTPOCTAHLHAX

BBoauTCA B IeHCTBHE
c 01.04.94 r.

Hacroamana Meroguka paspaborara B coorsercTBRH ¢ [1] B [2].

MeroauKa ycTaHaBJIHBAET NOPAJOK BhIOOJHEHHA H3MepeHAHR pac-
X048 NPHPOAHOIC rasa, NoZaBAEMONC B KOTeJ HA TeILJIOBLIX 3JIEKTPO-

CTAHIHMAX K #ABAAeTCA 00A3aTe/IbHOM [JIA NEepPCOHANA H MNPOEKTHBIX
OpraHM3alluiu.

C BrixoaoM Hactosmen Meroauxku orMensercsa ‘“‘Metozuka BhI-
NOJIHEHUA H3IMepeHHH pacxoja NPHPOJXHOIO rasa, MoAaABAEMOIO B KO-

TeJl, Ha TeIUIOBRIX ajekTpocraBnuax’. MT 34-70-016-87 (M.: CIIO
CoioarexsHepro, 1987).

B Meroauke npHHATEI cileayiOlHe COKPaAIleHH:

ACY TII — asroMaTH3HPOBAaHHAA CHCTEMA VIIPaBJIEHHA TeXHOJIO-
HYECKHEM IIPONeccoM

NBK — nudopMannoRHO-BHIYACIATEILHBIA KOMILIGKC

HI1 — nsmepyrenvHul npeocbpasosaTenn

PCH — perucrprpyioniee CpeacTBO H3MepeHHUM

CH — cpexcrso nsmepeHH#

CY — cy:xalomee ycTpo#icTBO

TOIl — TeXHHKO-3KOHOMHYeCKHe NOKA3ATEJH

TIC ~ Temnosan 3JIeKTPOCTAHIHA

1. OBIHHE NOJOJKEHHA.

1.1. Hacroaman MeToauka npegHasHadeHa LIS HCHOOJL30OBaHHNA
IPH OPraHH3allMY H BLINOJHEHHH H3IMEepPeHHH pacxoja NpHPOTHOIO
rasa, NOAABAEMOro B Koted, Ha TAC.

1.2. Meroanka ycranasinBaeT TpebOBOHHA K MeTOAAM M CPeACT-
BAM H3MepeHHH, aJITrOPHTMbI NOATOTOBKH KM NPOBEJeHHAA H3MepPeHH
H 0bpaboTKHM pe3yIbTATOB H3IMEpEeHHH.

1.3. MeToauka obecrie4HBaeT NOJyYeHHE JOCTOBEPHBIX KOJHYECT-
BeHHEIX NOKAa3aTeJled TOYHOCTH H3MePeHHH B CTAIIMOHAPHOM De)XHMe
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paboTH 3HeproodbopyaoBaHuA 11py BepoaTHoCTH P=0,95 u ycragasiau-
BaeT CIocoDbI HX BhIPAKEHNS.

1.4. Cornacao [ 3] ycTaHaB/JIHBAIOT 3HAYEHHE HOPDMHPOBARHOK IIPH-
Be/IEHHOM MOrpelIHOCTH N3MEPEHMA pacxoaa NPUPOAHOIo rasa, noja-

BaeMoro B Korel, 1,6% ansa onepaTHBHOrO KOHTpoJa B pacdera TOIl
pabotel 060PYAOBAHMA.

1.5. Hacrosamana MeToauka Jo/KHA YIOBAETBOPATH TPeOOBAHUAM

[4].

2. CBEAEHHA Ob HAMEPAEMOM ITAPAMETPE
H YCIOBHAX H3MEPEHHH

2.1. HomupannHOE 3HaYeHNe H3IMepSAEeMOroc napaMeTpa, B 3aBHCH-
MOCTH OT THIIOB KOTJIOB, HaxoguTcA B AuanasoHe 20-320000 m™ /y.

2.2. B coorBercrBHH ¢ {9] TpebyeTca NMOCTOAHHOE H3MepeHHe Y
perucrpanus JaHHOro napamerpa. Pe3yasTaThl H3IMepeHHHR Pacxojia
NIPHPOLAHOIC ra3a HCOOJL3YIOTCA AnA pacyera TIIL.

2.3. HaMepenusa pacxoaa NpUPOIHONO ra3a J0JXKHbBI BRITOJAHATLCA
HAa OPAMOJIAHENHOM Y4YaCTKe ra3onpoBoja nepel 0OTCEYHbIM KJAIIAHOM

(peryIMpyIOILIMM KJANAHOM) ¥ Hoclie IIEPBOre 3alOpHOrc YCTPORCTBE
BBOJA ra30lpoBOI8 K KOTIY.

3. METO1 H3IMEPEHH U
H CTPYKTYPA H3IMEPHTEJIbHOH CHCTEMBI

3.1. Merca nuaMepeHMH pacxoa IPHPOSHOIO ra3da OCHOBAH HA KOC-

BEHHBIX H3MePeHHAX pacxoja Mo nepenagy AaBJeHHA, CO3aBaeMOI0
CY B TpyOOonpoBOJE.

3.2. Ilpn n3aMepeHun pacxojsa NPHPOIHOIO raids HeoOXoMHUMO IIPO-
BOJHTH M3MEpeHHA napaMeTpoB ero COCTOSHUA (AaB/IeHHA, TeMIepa-
TYPBl).

3.3. B 3aBHCHUMOCTH OT CTelleHH aBTOMATH3AIHM Opolecca BU3Mme-
peHHA H 06paboTKM noyydeHHBbIX pPEe3yJIbTaTOB, THIIA HCHOJb3YVEMBbIX
CHU npuMeHAIOTCA ABA BAPHAHTA KOMIOHOBKH H3MeDHTeNbHbIX CHC-
TeM:

— JeEeHTPaNTN30BAHHASA CACTEMAa KOHTPOJAS ¢ HCIOJIL30BaAHUEM JIO-
KaJbHBIX npubopos (puc. 1);

— LEETPaIN30BAHHAA CHCTeMaA KOHTPOJA ¢ HCOOJAL30BAHHEM
CPeACTB BBIYHCJIHMTEJABHOU TEXHHKH (pPHC. 2).



5

S B = .
s
2 2

;

5
5
[~

Puc. i. CrpykrypHas cxeMa H3MEpPHTEILHOH CHCTEMBI €
HCnouib3loBaHueM aokaneHbix PCH

(ACLIEHTPANH30BaHHas CHCTEMA):

} — CVY 8 rasonposone; 2 — cOcABRHTENbHDIE NERNH, I —— OTCTORHDBIC COCYADI;
4 — maMmepuaTenpRbil npeobpazopatens: 5 — nunHu caRiy; 6 — Dok HIRNCYe-
g xopus; 7 — PCH; 8 — Tepmonpeobpazosarens

Puc. 2. CrpyxTypHas cXeMa HIMEDHTEIbHOH CHCTEMBM €
Hcnaan3zosaHueM HHMC u HBK ACY TII
(MeHTpaIN30BaHHAY CHCTEMA):

1 — CVY g raszouposone: 2 -— COEAHBHTENbUbIE NHUBHY, 3 ~— OTCTOHHbIE COCYADL

4 — uimepaTenphnil npeobpaszosatent, 5 — LHBHE CBIIM, 6 — HIMEpHTENbEAS

QCACKHCTeMa. /] — BourincnuTenbvnan noncactema (MBK ACY T1l); 8 — cpeactro
npencramnerHy sHdopmanry; 9 — rvepmonpeobparorarens
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3.4. Tune! 1 MeTponorvuyeckue xapaktepucTRKE CH. Bxomgsnux
B NelleHTPAJIHIOBAHHYIO CHCTEMY KOHTPOJIA, MPHBEIPHb] B PEKOMEH-

-

YEMOM NPHUIOKeHnHn 1
IIpy HeHTPAJNH3OBAHHON CHCTEME KOHTPOJIA TeX HUYSCKME Chec I-
Ba ACY TIl nsauBuayanibyb!

4. YCIAOBRHBH IPHMEHEHERS CPEIECTB B3MEPEHYK

4.1. {lpy opradu3auy BHINIOJHEHHA HIMEDERMH PACK I/ BDRLOL-
HOI'0 ©a3a JOJDKHB! COONIOAATLCH YCJIOBMA 10 MOHTAXKY ¥ Y TARCEKC
CH, Bxomaimux B H3MePUTEJIbHbIE CUCTEMb! {CM. puC. i, 2}

4.1.1. Ilpu npoeKTHDOBAHYKH, H3TOTOBJCHMAK M YCTAHOBY e UV 11 3.
JKHBI BhIIOAHATbCA Tpebopanus {4], (D], OCT 34-42-80.

CysKawiiEe YCTPOHCTBA LOJiXKHb! YCTAHABIKBATLCS B ra3onnoss -
Jax B MecTe, Ie napaMeTDbl K3MEePAEMOK CPeAbl COOTBETCTR VKT [iT-
YeTHLIM (38J8HHBIM B CHNPOCHBIX JHCTAX Ha 38KA2 PACXOACMEDOS!

4.1.2. {ipy npokasiKe UMIYJILCHLIX JUHHUK JOJOKHBI BLFVOJNHAT.
ci TpeboBauuns {4] u CHull 3.05.07-85 “CucreMpl arTOMAaTHIBAM

4.1.3. IlpH IIpHeMKe B 9KCILIYATALHIO CUCTEM KOHTDONA P&CX3 A
i1l 20GJ9K™bI BLILOJMHATLES TpeboBaHUA 161,

4.2. CpecTpa uUSMepeHHn. TeXHHYECKHe CpPeldCcTBa, BXOAUIHE B
H3MEepHTeibHbIe CHCTEMbI, HAOJNYKHDBI ORITE YCTAHOBJAEHDI K 0DCHYINE-
BATHCH C VUETOM TPeDOBAHHMY TEXHWYECKHX OMNWUCAHHY ¥ PYKOBOLCTS
[0 sKcnayaTanuy 3asogor-uarotopuTenesi UM, HTL occranpapra no
nopepye UV

5. AJITOPATM [IQNTOTOBKE 4 [IPOBEJNEHRAS W3MEPERRBRU

5.1. Ilepen nposeferHdeM M3MePeHUH HeoOXOAUMMO NMPOBECTH HDO-
BepPKY CPOKOB O4YepeAHbIX NOBEPOK NEPBHYHLIX M NPOMEMXYTOUHBIX
NI u PCH no nacnopraM, HAJIHUYlie AKTOB YCTAHOBKY ¥ TIPOBEPOUHBLX
pacdyeToB, racnoproB CY K pacxojoMepaM NepeMeHHOro Iieperaja,
HaJIHUde JeHCTBYIOIIMX NOBEePUTENLHLIX KiedM Ha CH.

5.2. llpou3BOAMTCH BHELUHHN OCMOTP 3JI€eMEHTOB M3MepHTeIbHOK
CUCTeMbl M MIPOBepKa B cOOTBeTCTBHE C [6].

5.3. llpoBepsaerca NpABHJABHOCTD PYHKIIMOHUPOBAHNA BCeX JJeE-
MEeHTOB H3MepUTEeJIbHOW CHCTeMB! B COOTBETCTBHH C TeXHHUYECKUMH

ONMCAHMAMM H HHCTPYKIHMAMH II0 3KCILJIVATAUUH.

IIpumevanue. Onepaltuyu 1o nn. 5.1-5.3 AoAXKHEI NPOBOAATHCA MNPH

BBOJE B OKCILIYATAIIMIO U IIOCJle PEMOHTA H3MEeDHTEJbHOH CH-
cTEMEBI HJIM OTIEeNbHBIX €e 3JIeMEeHTOB.
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3 4. Ilpy gpINONHEHN Y UEMEPeHU T UACXO/ly HPHPBOAHOIC I'a3n XoJi-
PHHbi H8ITS KRITIGAHEHBI OlePalUH, [IPe VCMOTPeHRLI® TEX KHYECKHMH
OOKCAEMAEMHA ¥ MECTPYKIMAMHY 10 SKCILIVATALUMH JIeMEHTOB U3ME [i1-
TEALHOY CHCTeMLI.

3.2, HHCIeHHBbIe 3HaYeHHS De3V.IhTSTOB H3MEeDeHHH JOLKHL!
ORAHUHBATHCH URDPOA TOIV K& DRIRSNR, YTO ¥ YKHCASHEOE JHaMeHUe
abCoNOTHOY NOrPeIIHOCTH HAMEPeHHUR .

. HOKAZATEJIH TOYHOCTY H3MEPEHERA,
CIHIOCOBEI ¥ DOPMEI BY OPERCTARJAEHYS

6.1, B xauecrpe MOKARATEA TOYROUTH HIMEPEHUHE PACKCRR NPH-
POAHOTG Fa3a o { (] MDHHUMAETCH RHETEPBAI. B KOTOROM © VCTAHOB-
JAeHEHOH JACREPHTENBHOM BePOATHOCTHIO BA&XCAUTCA CVMMAPHASA TO-
PPpeIIHOCT, H3MepeHHH. PesyasTaTh] HIMEPEeHUR NPeCTABNAIOTCH B
clieyyroinen popme:

Q, Aom &650 ﬁh, P,

rie () — pes3yJabTaT HIMepPeHHH Pacxona;
A, 8,0, — UOTPEHIHCCTh B3MCPEeHHH DacXola, C(}G’IS'BE’I‘CTBEBHHO
C HESKHEM M BepPxXHel ee TPaHuniaMu, M" /4,
P — ycranoBlieHHaR JOBEPHTENbHAA BepPOATHOCTh, LOPH
KOTOPOH NDOrPEIIHOCTE HMIMePeHHU HAXOIUTCHA B

rPpaHHIAX JOBEePHTEJBHOIO HETepBAJ:; P = (,90.

7. CEPABOTEKA PE3VJIBTATOB H3MEPEHHMHA
¥ OTEHYXA DOKA3ATEJEN TOYHCOCTH

7.1. O6paborTke pPE3VIBTATOR KIMEPeHHMUW PACXOAA OPHUPOIHOTO
ra3a, NoA8BAEeMOro B KoTeJ Oo ¢xXeMe, PpUBeeHHOM Ha pHC. 1, 3a-
KIK4AeTCHA 5 PacyeTe CPegHeCyTO4YHOro PACXo/ia HJIM pacxoja 3a OIl-
pe/IeJIeHHBIE IIDOMEeKYTOK BPeMeHHM C BHeCeH e DO PaBOK Ha OTKJIO-
HeHHAe [IaPaMeTPOB UIMEeDASMOR Cpelshl.

7.2. Cpeasu#l cyrouynsill pacxos NPHUPOAHOTO rasa @, AJs PACXo-
OIOMEPOB C DPABHOMEDHBIMH IUKAJAMH, KOTODbIi€e HPHMEHAXTCA AJA
H3MePeHuH TeXHOJOrn4ecKoro napaMeTpa, BhIiYMCcARIOTCA 10 GopMy-

Je

Q. = 0,24Cq No&,K KpoK 7K, AK , (1)

F o
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rae CQ, — OOCTOSHHASA pPacxoJoMepHOIO ycTpoHicTBa,
YYHTHIBAKIOIAA XAPAKTEPHCTHKH JAH(PMaHOMeETpA,
KOHCTPYKTHBHbIe IapaMeTpPphl INIPAMBIX YYACTKOB
razonposoia H CY, onpesensierca B COOTBETCTBHH C
[4];
N, — niaHAMeTpHYECKOEe YHCJIO, HOJYy4eHHOe [O OTCYeTy
OJaHHMeTpa;

€, - KoapprnneHT pacIiIHPEHHAA a3oB;

K, — monpaso4HbLIH MHOXXHTe/1b H& TEILIOBOE PACIIIUPEHEES

MaTepuaya CVY, onpeaensercsa no [4];

Kr, — kKoapdHOHEeHET KOPPEeKIHHM pacxoxae Ha HHCJO
Perrnoawaca:

K,r — roaddunuedT KOPPEKRIHM PACXOJA CYXOrc rase Ha
AA8BJICHHEe H TeMIlepaTypy;

K, — xoapdunmeHT KOPpPEeKUHE paCXOofa Ha ILIOTHOCTH
rasa B HOPMAJIbHBIX YCJIOBHAX;

AK — Ko OIHOHeHT KOPPeKIMHE PACXOAs HA COKEMaeMOCTE
ra3a.

7.2.1. KoaddbunueHT KoppeKIUM Ka yAcao Peitronsaca Ky, ofnpe-
nensgercsa 1o dopmylie

C + B(10°/Re)*>"™® (9
) C+B “ )
rne C, B, Re onpepensiores no [4].
7.2.2. KospdunuesT koppekuus pacxoga K,r onpesesserca 1o
PopMYyJie

KRE

KPT o= \(p/T ; (3)
rre p — armocheproe aasinenue, Mlla (xrc/cm®);
T — Temneparypa uamepaemoit cpexsl rnepen CV, K.

7.2.3. Koaddpunuesr KoppeKIIHHA pacxoaa Kpm onpenedeTCA IO
dopMyJie

— ‘\jl/pHﬂM s (4)

3
I€ Dyox — HAJAOTHOCTH CYXOroO r'a3a B HOPMANbHLIX YCIOBHAX, KI'//M"™.

K

Paou

7.2.4. KoadpdruueHT koppeKHH pacxoia K onpegenaercsa oo ¢op-
MYyJie

AK =V1/K (5)
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rre K — ko3 PHUHEHT CHXHMAEMOCTH I'a30B, VUATHIBEAIOUINH
OTKJIOHEeHe CBOWCTB PeasibHBIX IAl0B ¥ MX cMeceM oT
CBCHCTB HAeaNbHblX raszos KoodpduuueHTnl crKUMae-
MOCTH HEKOTODbiX ra30B B 3ABHCHMOCTH OT TEMITEPaTyPhbl
¥ JaBJIEHHA MOTYT ObITh Onpenesiedsl no {41.

71.2.5. RosdpdunueHT paclUHpeHHs rasos &y, YYHTHIBAICIUNHA H3-

MEHEeHMEe MJIOTHOCTH rasa IpH NPOXOKIeHMH ero yepe3 CV, onpeje-
asaercsa no dopmyae

€1 =1-(0,41 + 0,35m%) (Ap/py) , (6)

rpe m — OTHocuTeJabHag naouiass C¥V, paBHaAd OTHOIIEHUK
IIcage ceyernus oreepetua CV  yorpo#ictBa M
ra3onporoZa npu paboyen TeMueparype;
Ap — Hepenaj 1aBJIeHHH cpejibl 11PU TedeHuu Yepes CY, Mlla
(kre/cem®);
p — abcoxioTHOe NaBAeHHe cpeixpl nepexy CVY B yCiAOBHAX
namepenusa, MIla (xrc/cm?);
y — TNIOKasaTenb axuadbaThi, OlPeJesIAeMbIH COIJIacHO [4].

7.3. lipu ucnoansoanum UBK, npouegmero merponorayeckyo
aTTeCTALUIO, Pe3yIbTaT H3MePpeHHII pacxoa IIpUpPoHOIo rasa j-H U3-
MepPHUTEeJbHOH CUCTEMOM onpejesiseTca no popMyie

n
Qi=1/n>Q,, (7)

t=1
rpe n — YHUCAO UHUKJOB COpoca 3a JAHHLIM MHTeDBaJ YCPeIHeHUSN,;
Q; — 3HAUeHUE pacxoja NPHPOJHOIC rasa B 1-M IIMKJe olpoca,

M° /.

Bpegenue nonpasBoOK K yCPeAHEHHOMY pacxoay NPHAPOAHOrO rasla
[IPOU3BOJAUTCA aBTOMaTHYeCKH IO porpaMme. HucjieHHble 3HaYEe HUA
[IOTIPABOK paccuMThIBaTcA uo [4].

7.4. OnleHKa NOrPpeIHOCTH H3MEPEHUM olpee/IAeTcA caeJYIOUIUM
obpasoMm.

7.4.1. CpenHee KBaJpaTHYeCKOe OTKJIOHEHHE MOrpeliHOCTH H3Me-
PeHU M PACXOA8 NPHPOAHOIC ras3a ocnpejgenserca 1o gopmyne

S eyl R

L w—

GQ: = ‘Gi + Ggﬂ + Uf{ﬁﬂ + Gﬁn + Gguu + 0,25((52 + G% + th + Gi) +

2 M

n (8)
2 2 2
+ Gje + Opey + Cogp + ) Ol
=1
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rue G, — CpedHee KBAIPATHYECKOE OTKJIOHEHHEe HOrPeNIHOCTH
KoadPpHiIHeHTa pacxoga UV
Og, — CPeAlee KBaJPATH4eCKOe OTKJIOHEHHE NMOTPENIH/Cik
KoadPpuuesTa paciupenus CV;
Ok, — CPeAHMe KBAXPATHYECKHE OTKIOHEHU R NOrpelligocTew
KOPPPUIINECHTOB KODDEKLUE DaCKoNnn Ha Byl .o
Peurronoaca;

O, — CPe/Hee KBANPATHYECKOS OTKJIOHEHNE MOIPeMIBOCTY
WIMePUTENbHOIC npeobpascBatens,
Gy — CPEAHEE XKBAJDATHYECKOe OTKJIOHeHME LOrPEIIHOG- 7
OJsioKa H3BJIeYeHAA KODHSN,
— CpelHee KBaJpaTHYECKOE OTKJIOHEHHE TOTReIIEOCTH
H3MEDCHUR ILJIOTHOCTH;
C,, Op — CPeiHHe KBaApaTHieCKHe OTKJIOHeHAs Hor PemBacray
H3MepPeHHSA JaRJIeHHA B TeMIleDaTyDhl
S — CPeflHes KBaJPATHYECKOE OTKJIOHEHHRS L PG UIF-"iT
KODOHUHEHTA CHHMMACSMOCTHE HPUDOLELTY PASGL.
G, — CPelHee KBaZpPaTHYECKOE OTKJNOHEHME I3IPRmINOc ™ &
JYMHKYE CBARH,
— CpefiHee KEBAXDATHYECKOS NTRIOHEHYS IGrDeIlNOCTR
PCH,
Gosp — CPEAHES KBANPATHYECKOEe OTKJIOHEHMEe LOrpellHOCTE:
IIAHHMEeTDMDOBARUA DK o0paborke pe3viARTATCEB
M3MeperHMHE Ha JHArpaMMHEON DyMare,

ng“g ~— CYMM&  KBaJpPaToB  CPEeNHHX  XKBaipaTHYeCKHX

=1 OTKJOHEeHUE  [OTPeHIHOCTel, HNOJYYeEHRIX  OT
H3MEHEHHA BJHAKNINEX BeJHYHNH {TeMOepaTtTypa,
BJYKHOCTE B T. II.)

Cpexnme xBaZpaTHyecKHe OTKJIOHEHHS MOrpelnHOCTeR O,

O6uxs Oner Opeus Cobps Oj¢ PABHEI IIOJIOBEHE COOTBETCTBYIOIIHX OCHOB-

HOHM H JOHOJHHTEJbHBIX INOrPeIIROCTEH, onpeNenseMbIX IO nacrnop-

TAM B TeXHH4YECKHM OITHCAHHSM BCEX 3JIEMEHTOB H3MepHTEeJbLHON CH-

CTeMBRl, & Gy, Og,, Ok, » Ops Op, O, Ok OHpeflesiAlorTca oo [4].

n
7.4.2. Ina onpexeeHnn zc,, cJlegyeT BLIYHCJIHNTL MATEeMATH-
i=1

YecKoe oxxHaaHHe (M) Kasxaoi BAHSMIOImER BeHYRAHK no dopMye
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71
= 3/ ;?Ezﬁu‘ﬁg . (9)
i ¢
rie N - FHSQEEYE PIUAKIIEH BeNIMYANE] I-T0 H3MEDEHXAA;

A v KORTISETBC RAEMeOSHAR BAMARIMEr  Pax Cpa 38 ¥ETeDRa:
CCPE AT EH M,

VHATEMOTARECKOR CHKEASERC KEUKICH BAHANINEN ReNBSFEL! C1 56
JeiASPd IhA UASALYHME ADSMen MOan AR JeTneiv B SRMUE v He-
DEC AR DOOBCAAYT CHERABNLERIC DKCHEDYNMeE TR IS HRE HWCCJISACRANENA ©
A800DOK FeohYo PEMEIX CTATHCTHYECK M HBHEMX 4 0O gopmyaie (9
CHDEASNIFNYT CORCHMOS MaTeiMaTHYECKCEe WKALAHES XAMKIDHT BAEAL-
IGETY PAKTONE.

Ti0 HOAVGeRE 5 M CE30HEN M IHAUSHEN & METONE TYECKT VL OXKHAR-
AWM XA Jore BARAICLIErC CaXTOws ODDEISAHDT SYaYeEhe SOTCIEH-
fLILARIK NMOTUSIBOCTEHR B TeXMRUSCKAR COBCAHRE DJIeMEFTOB H3Me-
PETCALHCY CRITCMLI AJIE HC De3VARTATAM CHeN YW -ThIX MCCHSIORO-
RAEH

T4 2. ViDRReIPHERIE MCOTOMA SBRASETE VIDOLICHERIM COOGCCOOM
COEeHKE JOUPeINHOCTH H3MeDESRHH B VOACSHAN SKCIUTVATARNAK SNCMEH-
TOB ASMEDETeARHCH CHECTEM M.

7.4.4, [Lis uoaydesns ciee TOYRBIX OHMEHOK HOTPEINHOCTHA H3Me-
DEeRHER PECXCI2 YPHPOLHONC Ta3a MOXXeT OnITh HCNOJIE30BAH BKCIIEDH-
MeETabHAY MeTOR C 06paboTKoH pe3yiLTATOR H3MEDEHHMH B COOTBET-
crsum ¢ [OCT 8.207.76.

7.5. iipmMeDsl pacyera cpefHeCYTCYHOIO Ppacxocia HOPHPOLHOIC
rasza ¥ ONEHKH HOTPEINHOCTE H3MepPeHHH HnpHBeJeHb] B CHPaBOYHBIX
OPHAOKEeHHAX 4, 3.

7.6. 'padHIBI JOBeDHTEALHOIC HETEPBAA NOrPENIHGCTH H3Mepe-
HHE# PABHOBEPOATHHI, T.e. |A,| = |A)], B BX onpexeseRne ZOMKHO mpo-

BOJHTLCA OPH METDOJOIBYEeCKOH ATTeCTAllMR JAHHOH METOARKH Ha
KOHKpeTHOM ocbopynosannn TOC H 4nCIeHHO PABHAI

ad = lay = 2 e (10)

rae Q... — MAKCHMaJbHOe 3HaUYeHHe IIKAJIhl PacXoXoMepa, M° /4.

IIpy HaHYKE HeCKOJLKHEX ra3onpoBofoB oOmu# pacxox onpepe-
AAeTCA CYMMHEPOBAHHEM PACXOJOB, ONPEASNEHHBIX B KAXKIOM ra3o-
IPOBOJE, & HOI'PEHIHOCTD €ro onpeAesieEHs BLIPASHTCHA KaK

ad=tad =+ Ny a2, (1)

=1
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rae A, — [OTPelIHOCTh H3IMePeHHs pacxofa NPHPOAHOTO ra3a
KaoKJIOMY ra3ocnpoBORY;
R — KOJHYeCcTBO I'a3onpoBOJOB.

3aKkoH pacnpeleseHHs NTOrPelIHOCTEH B JOBEPUTEILHOM HHTepDBA-
Jie pPABHOMEPHLIH.

8. TPEBOBAHHA K KBAJIHOHKAIIHHA OIIEPATOPOB

K BrinosHeHHIO H3MepeHUH H obpaboTKe HX pe3yJLTATOB MOIYT
OBITh JONYILEHB! JIN1A, NPoINelliMe ClIeHHaAIbHOe ObyUeHHe B HMeIO-
1i¥e KBaJTH(PHUKAIHIO:

— [IPH BLIMNOJHEHUH H3MepeHHH — dJleKTpoc/lecapb He HHME 3-T0
paspAxa;

—IPH 00paboTKe Pe3yIbTATOB H3MEPEHN N — TEeXHUK UM HHIKeHep,
3aHUMaluHcA pacuyerom T3IL.

9. TPEBOBAHHBA TEXHHKH BE3CIIACHOCTH

9.1. lipu BrinzosiHEHH N U3MepeHHH pacxoja IPHPOLHOTC rasa Jo.1-
*KHBI cobuogatbes Ttpebopanuna 'OCT 12.2.091-83 [8, 9, 10].

9.2. K BrinosHeHHI® H3MepeHHH 1o HacToAlen Meroauke gony-
CKAITCA JIMIla, UMelollie KBANUGDHUKALHMOHHYIO I'PYNINY 10 TeXHHUKe
beronacHocTH He HuXe lll nmpu BhInonHeHUHM paboT B 3JeKTpoycTa-
HOBKaXx ¢ Hanps>xeuuem go 1000 B.
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Ipuanoxcenue 1

OCHOBHAA

OJONYCTHMAA

NOrpeIHOCTE

(PexoMenayemoe)
CPEJCTBA H3MEPEHHR
L OcpoBsnan
HanMenonanne THo, Moneasb AODYCTHMASR
NOrpeIdHOCTL, %
. Cyxalomee yerposictso |BBaprasa amadpparma cil,0
| YTJIOBBIM OTOOPOM
. IIpeobpazoparens naMe-| Candup 22 LI 0,25; 0,5
purensHbIt  pasHocTu|Candup 22M-I1J
DaBJIeHUA Candup 22 1IN
. Bnox maBneuenusa xop- BHK-1 0,5
HA
bnok nuTanua usMepu-|bli-36 —
TeJIbHOTO
npeobpaszoBaTens
. Permctpupyroiiee MuinunamMmnepmerp 0,5 no perucr-
cpeacteo uameperna [(KCVY-2, KCY-4 paunuu
. TepmonpeobpasosaTtens | TCM-0879 1,0
CONPOTHBJIEHHSA )
ITpumevanue. Jomyckaerca npumeHeane CH papyrux THDOB,

KOTOPBLIX  He

npesnimaer norpemmuocty CH, ykasaHHBIX B JaHHOM

HPHJIOKEHHH.




-1
i

(IR AORCEHUE B
-:-,, ’i@?&&i;%.{i E’_,

APHMEP PACHETA KOMRUBITHRA TAZA
HOT? },ﬁ iﬁéuﬁﬁﬂ{. “3 &_‘Jﬁw ] FTF;KE

Acopnpie FAETNS!

z sﬁﬁmq:ﬁc@ naBjiesEe . . . . . . __ e L= 3.6 R!’E’»fﬁ;%ﬁz;
DaDCMETPRYSCKOE HaBACRAE . . . . . . gg = 4 _,.Ec:s- xre/ iwgﬁ
TeMIEPATYDA PAIS . . . . . o . . . . .o, . o= B8 KA {5y
IAOTHOCTE PR38 B HODMAABELIY VOROBRMELE . . Duew & %},,,%i& w3 'i*;"}'":ﬂﬁg
SOCTRS 7438
METRE . . v e e e e e e e DD R4AY%:
- J O G- 44 7%
ARGOAE .« v v v e s e e e e e e e e R £ FL %
ByTa® . . . . v e e e e e e e e e e Hﬂ 20% ;
BIGT .« o e e e e e e e e e e e e & ‘35@;
VIIeKECARIH 838 . . . . e e . ﬁ 088%:
IIAH 7 MeTDHYeCKOe YHCHC TP cﬁpaﬁme ARSI PEMM L
DRCROAOMEDPAR . . . . . o &+ « o o o o o o« 2 . . oo Ng @3

npeflen>HbIKA Hepeusas AamreHEs . . . . . . Apy, = 2560 Rm/m :

apaMerp JHadparMel . . . . . . . . . . . . (gg = 295,22 MM;

AuAMEeTD TasoapoBOJR . . . . .« . « . . - . . Dgp=5819,18 mm;
OTHOCHTENbHAA Iomear: . . . . .« « . . . . . . m=03288.

I[IpuMep pacueTa JaH B MeTpHUYeCKOH CHCTEMe eAHHU.

Z. CyTo4RbBIH pacxolX IPHPOJAHOrO rasa (m® /cyT} PACCIKTHIBACTCA
o dopmyae (1).

3. IlocTosiHHAA pacXoJOMepHOro YCTPOHCTBa omOpejesdAercA Mo
dopMyIe

c‘Q, = 0,2109-0,-d3oVAD,,,
Cq = 0,2109.0,64-295,222V2500 = 588190,6 .

4. I1naEnMeTpAYecKOe YHCIO onpefeaaeTca B nponecce obpaboTkn
amarpaMMm N, = 7,63.

Cpennee 3aaueHHe nIepenaja AapjeHA R onpegesnaeTca 1o GopMye
Ap = 0,01778p,  NZ ,
Ap = 0,01778-2600-7,63% = 2587,7 xrc/m® .
AGcoNOTROE JaBJeHHe onpeaensercs no dopMye
P=p,+ps= 1,6 +1,0196 = 2,6196 xrc/cm’.



toreh
ot

JTHOUISHKE
Ap/p = 2587,7/(10*2,6196) = 0,099.
2. Ilokasarens aguebersi raza onpeesiAerca no QopMyne

i

ZJNM S LAt I

@ = 1,29 + 0,704 w-ﬁfzﬁ;?s + (346,23 - T)*Jp =
= 1,29 + 0,704-10%12575 + ¢346,23-268,15)%12,61 = 1,305,
rie T =1t + 273,15 = {.5} + 273,15 = 268,15

6. KoaphrnEeHT DacIIZpeRR s onpenendgercy 1o dopMye

] . PR 1
Ep = & ~ (0,41 + &,38m* (Ap/p) ¥y "

Sp =1 - (0,47 4+ 3,35.0,2228% 0,099/1,305 = 0,966,

{. Ho HOESET KODDEKGER DACEGA ﬁ ™ ODEAeJIACTCH e PoH-
s P k
MYyJae

K +=Np/T = V2 8196/ 268,18 = (0,099,

8. KoabdprnuerT Koppexnsi pacxofia K, onpegensieTcs no pop-
MY /€

K, =V1/pu = ¥1/0,815 =1,107.
9. RomnnexcEnie KoadQduiiAes T IPRBEJeHEA H30LITOYHOIO JARB-

nesds K, 5 TeMneparyps Kr onpejeisercs 0o QopMyJiaM
166,47
K,=

5,998(26,831 — Pyo) + (Nco, — 0,392-Ny)

Ky = — 266,29

175,91(0,56364 + Ppuod — (Neo, + 1,681 NN)
K - ) 156,47

P~ 5,993(26,831 - 0,815) + (0,099 - 0,392-0,38)
226,29

A1 =187 91(0,56364 + 0,815) — (0,099 + 1,681.0,88) 1,043.

10. IlceBronpHBegeHHOE H3OLITOYHOS AABJIEHHE Dy, B TEMIIEPATYPA
t, onpegenaerca no popMynam

Pua = PwKp = 1,6-1,008 = 1,604;

= 1,003;
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t = Kt +273,15) - 273,15 = 6,53,

11. Koadxpunuenr COKUMAEMOCTH CMECH OTpefesde res 1o [4]:
1Y npg p,g = 1,6 KI‘C/CM (IMHeNHAR HMHTEPIONASIHA MeXIVY

tﬂl —_— 5ﬂc % | tﬂ?. - OC)

(Kyp — Kyy)
Ki - Kll + - (tn = tnl) ’
(tn.? - tnl)
rae K,,, K, — TabJIUYBbIE 3HAYEHUA KoapHIHEHTA

COKAMAEeMOCTH NIpH {,y U {,9 COOTBETCTBEHHO.

(0,9960 - 0,9958) o
(0 + 5)
2} nupu P, = 2 KI‘C/CM (ivHeHHAR HHTEPHOJANAA MeXAY
t,i=-5Cut,=00)

K, = 0,9958 + 53 + 5) = 0,9962;

(}(22 - Ki’l)
K, = Ky, + - tn ~ ta1)
? & (tnE tnl) ( § nl)

rae Ky, Koo — TAO/MHAYHBIE SHAYEeHUA Koz2¢pdHIHEHTA
COKHAMAaEeMOCTH 1IpH 1,y H .o COOTBETCTBEHHO.

0,9946 - 0,9942
0+5

3) opu p,. = 1,604 xrc/ cM~ (mReiHas HHETepHnonauma Mexay K,
u K,)

K, = 0,9942 +

(6,53 + 5) = 0,9951;

K, - K,
K=K+ (Do — } .
1 Pnn2 - p:-ml - PHHl
K =0,9962 + 0, 9921 —106996% (1,604 - 1,6) = 0,9962 .

12. KoasddunneHT KoppeKIHH onpeaenseTcs Mo dopMye
= V1/K =~1/0,9962 = 1,0019 .

13. 3uauenne K, onpefenaseTcsi B COOTBETCTBHHU C IPHJIC)KEHHEM
36 k [4]); K, = 0,9996.
14. Onpegenenne rKoadpPHlUHEeHTa KOPPEKIMH pacxoga HA YHCIIO

Peitnonsaca Kg,. Pacxon Q. no ¢opmyse (1) npu Kp, = 1 pasen

Q: = 0,24-588190,6-7,63-0,966-0,9996.0,099-1,107-1,0019 =
= 113046 M°/cyT.
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15. Koadduanuerr guaaMmdYecKoil BA3KOCTH Iada ONnpelesisieTcsa
no opMyie

= 0,5173.10-6[1 + Pron(1,104 — 0,25pm)‘j X

Pap
x | Top(1 - 0,1038T) + 0,037] [1 + 30T, - 1)1 ;

1) nceBOKpPHTRYEeCKHe napaMeTpsl 1, B P ONpele/FIOTCA OO
dopmy e

P = 30,168[0,05993(26,831 ~ Pron) + Neo, ~ 0'392NN,)] :

T = 88,25[1,7591(0,56864 + Pyor) - (Neo, + 1,681Nx)] ;

Pu = 30,168[0,05993(26,831 ~ 0,81%)+0,00099 - 0,392-0,0038)} =
= 47,04 xrc/cM’;

T . = 88,25{1,?59(0,56364 + 0,818) ~ (0,00006 + 1,681-0,0038)} =
= 213,85 K;

2) nprBeicAHOE AaBJIieHUE H TeMNlepaTypa onpereafdiorces no dop-
MYJIAM

Pop = P/Pr = 2,6196/47,04 = 0,056;

Ty =T/Ty = 268,15/213,5 = 1,26;

3) K03 (PHIMeHT JTHEAMHEYECKOH BA3KOCTH DaBeH
h=0,5173-10° 1 + 0,815(1,104 - 0,25-0,815)] x

X [1,26(1 - 0,1038-1,26) + 0,087} x

[ 0,056
x § 1+ -

30-(1,26 — 1) §

16. KooddunueBT KOPpeK DAY Ha TeMIIePATYPHOE paclllHpeHHEe Ma-
TepHAJIa ra3olpoBOoaa OoNpenesiAeTCA N0 PopMyIe

—
Ki= \fK}z = V0,9996 = 0,9998 .

17. IraMeTp razonposoaa B pabounx ycJoBHAX olpelesgeTcHa DO
dopmye

= 1,13-10° krc/cmM? .

D = D,oK{ = 519,18.0,9998 = 519,07MM.

18. Hucno Pennonpaca Re* onpepensercsa no {4]. Jina cpegrero
YACOROIO PACXOJ&

Q. =Q./24 ;



Ret —~ 0,0361‘QHGM Cﬁpl!ﬂh{
D

U peIHUE YAaCOBOM PacXoj onpeielfeTcAa Lo GopMyle
Q=Q:/24 = 113046/24 = 4710 m°/y .

Uuncio Pednonbica

Re* = 0,0861— 20 0815 50y 108

514,071,183 10 °
19. Pacuer 3sHayeHR R BCIOMO STe bHEIX REK YL GPODXONIMBIX
INg cuUpereiie Hust NeHe TBETRALANTY YHC 18 PeRHON LI

0,0029m' %> 0£,0028 0,3238"%

= eEmme = Ea 2T — 5 0,001;
V1 - m? V1 - 0,3288
C=ay-B=0,64-0,001=0,639;
« 106
s, =B -%¢ -o0001 22419 _ 4 0004,
a;105 0,64-10

S, = C(8,/B) = 0,639(0,0004/0,001) = (3,2556;
S =8,/8" = 0,0004/0,2556>7° = 0,0043 .
20. [lericTeRTEeNbROE YHCNO PedHonpaca onpegensercsa no popmy-
ne (¢ yaerom Re™>10°%)

Re’C__ 0,24:10° - 0,689 _ ) 5,447 108
o,(1-S) 0,64(1-0,0043) |

Re =

21. KoasdpduupeHr KoppeK My Ha greac PeltHoabaca onpejensieT-
ca {c yderom ToxjgecTsa 0, = C + B) no popmyne

C + B(10°/Re)*"'® 0,639 + 0,001(10°,0,2407 10%*°
© Ly, B 3,64

Ky = 0,9989.

22. Cpenqau# cyTouyHBIE pacxog Q... . oopegenAercs no GopmMmy-
ne (1)
Q.on. = 0,24.-5881906-7,63-0,966.0,9996 - 0,9989-0,099-1,107 x
< 1,0019 = 112921,6M%/cyr .
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IlpunoxmerHue 3
(CnpaBo4Hoe}

NPEMEP PACYETA
HOrPEMIHOCTH HE3MEPEHMH PACXOJA IA3A
C PEKOMEHJIYEMBIME CPEICTBAMY E3MEPEHHH

{pHe. &)

1. ¥MicxoaHyie JaBubIe:
cyKaiiee YyCTPORCTRG . . . . . JguadparMs BBﬁpHaﬂ Tana BK;
OTHOCHMTeNbHAR nowanas ¥ . . . . . . . . . = (3,3288;
AHMAMETD TAa30NDOBOIE . . . . . o « « o « « . DQ(} == 514 18 mm;
BHYTDeHHRE ugexMerp OF . . . . . . . . . . Qg = 295,22 M
KOIDPUUHEHT DACKORZ . . . . C e . = (,04;
U3MEDHTeIREBIH npeodnasopatTe b THOA . . . . . Camimp 22 JLIT,
OTHOCHTELHAR ROTPEIIHOCTE R ¢ > 2
OJICK H3RJICUYEHHS KOPHA THiia e e e e e . . . . .BHK-I;
OTHOCHTENHHARA TIOTPEIHHOCTDL « « « v v v v v v vov o o . 0.8%:
O ¢ v (A 3 " AN
OTHOCHUTEJibHAK NOIPELIHOCTS . e e e e e e e e e e 0,8%:
CPeHAS TeMIeparypa OXDYIKAKIero BO3gyxa

IS M3MeDHTeNILBOro npeodpazonarens . . . . . 309 K (36°C);
CDeIHASA TeMIIepaTypa OKPVIKaOMero Bo3ayxXea

anr PCHA . . . . . . . . . . . . .. .. .. 299 K (26C).

Hcxopsnie fadnele AJIA pacyeTa NOrPEiIHOCTH H3MEDEeHH M PACKOaa
NIPHPOJHOIO rada B3ATHI U3 NIOBEPOYHBIX PaACYeTOR, HacnoproB Ha CH
¥ TeXHUYECKHX OMHCaHMNH.

HononHuTe1bHbie MOrPEIHOCTH, HOAVYeHHbBIE 38 cYeT OTKJIOHEeHK 5

TeMIIEPATYDBI OKpy»Kalye# cpefbi oT 20 +2C, onperensioTcs K3
TeXHUUYECKHKX ONHCaKUM H COCTABJIAIOT:

— A M3MepHTeJbHOIC IpeodpasoBaTe/lsn .. 0y =0,08%:
— s PCHM . . . . o . . . L. .. .52"——“0,05{}/{}.

ilorpeitrocTs NJIAHMMEeTPHPOBAHHA IPH 06paboTKe pPe3y/ibTATOB
U3MepDeHH Ha JHATPAMMHOM OyMare ¢ NOMOILIBIO MOJNSPHONO NJIAaHY-
Merpa — 0,2% .

Ilorpemnocrs NTUHUU cBA3U — 0% .

2. Cpeagnne KBaJpaTHYeCKHe OTHOCHTEJILHLIE IOTPEIHOCTH H3Me-
PEeHMA pacxoja NPHPOAHOIO rasa onpefenstorca no bopmyne (8).

2.1. CpegnAA KBaJpaTH4YeCKaA OTHOCHTEJibHAA IOTPEHIHOCTL KO-
aodpdpunuenra pacxoga CY onpenensercsa no gopmyie
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Oy = @,32 + cﬁd + cxzﬁ,,_n)o'5 A 0,5 <m < 0,36 ;
Gog = 2041 + m*/) ;
CSaD = Zop(mz/cr.) .

ITorpemaocra ¢4 = 0,05 npu m < 0,4.
3dHadennre cp = 0,15.

O = 2:0,05(1 + 0,3288%/0,64) = 0,116 ;
o.p = 2-0,15(0,3288%/0,64) = 0,082 ;
¢, = (0,3% + 0,116% + 0,032%)°5 = 0,32% .

2.2. Cpennee KBAXPATHYECKOE OTKJIOHEHRE OI'PEIIHOCTH Og ONIpe-
AenseTcAa 0o ¢popMyae

o = 2(Ap/p) npa m < 0,56 ;
og = 2:0,013 = 0,026 .

2.3. CpexnHee KBaapaTHIECKOe OTKJIOHEHHE NNOI'PEIIHOCTH H3Mepe-
HHH 6APOMETPHYECKOro JaBleHHs O, onpefeaserca no ¢opmye

_50Aps; 50-1,3595-10°°
T p 2,61

2.4. CpenHee KBaapaTHUECKOe OTKJOHeHHe IOIPEIIHOCTH H3Mepe-
HUH H30LITOYHOIO JaBJIeHHA onpelenseTca no gopmMyJe

o, = 0,5(Puy/pSp. = 0,5(2,5/1,6)0,5 = 0,39% ,

rae S, — KJIACC TOYHOCTH MaHOMeTDA.

Cp = 0,014% .

2.5. Cpeanee KBaJpaTHyecKkoe OTKJIOHEHHe NIOI'PELIHOCTH H3Mepe-
HHH abCoJIIOTHOrO JaBJIeHHA onpejiesiAeTcA no GopMyJie

Op = [G%; M (Gp. u/ P))z;fiﬁ =

81
= [0,0142 + (0,39(1,6/2,61))1 = 0,16% .
2.6. Cpexree KBRagpaTHYeCKOe OTKJIOHEHHE MOTPENIEOCTH H3IMe-

peHns NokadaTesid aauabaTsl O, onpeaenseTca no popmyse
_ g 0,5

o = i (N:'Xi\l (Gi N Gif;)

‘;1\1)

L "
OnpeneneHne nokaszarensa aguabaTi! IIPOR3BOAMTCA B COOTBETCT-
BHH C npajo)xeaneMm 12 k [4]
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as3oT ¥, = 1,4;

MeTaH Yo = 1,32;

yrJieKHuCcabIi ras 3 = 1,31;

aTaH Y4 = 1,2;

nponan ys = 1,16;

6yTaH g = 1,1;

Y — M3 OPHJIOXKeHHNA 2 paHHOoK MeTonuku,
rae oy, = (1/2) (Ay,/X{-

A,, OTipefieiReTCA B COOTBETCTBHH C II. 45 nmpuMepa pacdera Ne 9

[11].
¢ -y
={ ( 9013301532) (; , G£?§2§] N :,10052-} .
F(‘Ofg&é@ : OOﬁJ 0!0052}[(0’019'33531; 1 01703015}2‘*0,0052? N
+ “(413;0152) (% 0 05\ 0005;‘;(3{;‘;;'6] (1 0101065) + 0,005% | +
+F(1123:)51) [l ' 01015) 0,0052} |  os%.

2.7. CpexBee KBaJApPATHYECKOE OTKJOHEHHEe NOTrPEINHOCTH onpe/e-
JeHHA Ko PPUHUHeHTa PacCIliUpPEeHUA PACCYHUTHIBAETCA N0 YopMyae

1'—8 9 9 2{}#5
S, = 8— (Gx-l-(}'ap-i-ﬁp) + Oy =

~1-0,9954
- 0,9954

2.8. Cpennee kBajpaTH4YeCKOe OTKJIOHEHHE INOI'PENIHOCTH onpene-
JIEHH A BA3SKOCTH NPUHMMAETCH PABHLIM 37 .

2.8. KoaddunmenT kKoppeKHHH Ha d4Hciao PeiiHonsaca pagewn
0,9989.

2.10. Cpesnee XBAApaATHYECKOE OTKJIOHEHHE MOTPENIHOCTH OIpe-
AeNeHUA KoapPUIHeHTa KOPPeXIMH Ha uncno PeliHoiasaca o K, pac-

CYNThIBaeTcs 110 popmMmyJie
GKRr = (1 — KRE)G“ = (1'— 0,9989)5 = 0,006% .

2.11. Cpesnee KBAAPATHYECKOE OTKJIOHEHHE MOTDPEIMHOCTH OIpe-
TeJIeHRA ILJIOTHOCTH onpejelisieTcs 1o popMyJe

0,5
(0,152 + 0,52 + 0,162) ~ + 0,026 = 0,028% .
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Oorom = 50ApHﬂMl/pHﬂH‘ .
Ina MeTaHa p,,,; = 0,6681 xr/m?;
IJ1A 3TAHA Do = 1,26 Kr/M°;
[JIA MpoTaHa P,z = 1,8659 kr/m°;
1S GyTaHa P,ouq = 2,4947 kr/m®;
18 a30Ta P..s = 1,1889 kr/m°;
IJ1A CMECH Ia3o0B P, = 0,815 Rr/Ma.

Conon1 = 50-0,00005/0,6681 = 0,0037% ;
Couonz = 50-0,00005/1,26 = 0,0019% ;
Gonona = 50-0,00005/1,8659 = 0,0013% ;
Conoms = 50-0,00005/2,4947 = 0,001% ;
S ooms = 50-0,00005/1,1889 = 0,0012% .

CpelnHee KBaapaTHYeCKOe OTKJOHEHHEe TIOTPEIIHOCTH CMEeCH Ta3OB
Opuon OLIPEAEIAETCA IO cpopmy.ne

Tpron = (l/p"“"") Z [(Ni Puout) ( Shoms + ON )] =

= (1/0,815) [(0,9-0,6681) 2(0,0037% + 0,1%) + (0,437-1,26)* x
x (0,0019% + 0,1%) + (0,371-1,8659)>.(0,0013% + 0,1%) +
+(0,12-2,4947)%(0,001° + 0,1%) + (0,038-1,1889)* x
x (0,0012% + 0,1%] =0,73% .
2.12. Cpennee KBagpaTHYeCKOe OTKJIOHEHHe IOTPEIIHOCTH H3Me-
PeHHH TeMilepaTyphl Or onpeaenserca no gopmyJie

0,5N,S; __0,5-100
273,15+t 273,15-5

2.13. CpegHee kBagpaTHYeCKOe OTKJOHEHHE NOrPEelHOCTH KO3d-
PHMIHEeHTAa CKHMAEeMOCTH Ira3oB olnpelenseTcda no popMmyJe
-0,5

Gp = = 0,5% ‘

f‘n 92

r"N fK 1\

— 2 2
COx =~ Z K (GK:+GN1)
=1 \ /

e
-

e

rpe N; — MoApHaA KOHNeHTPAlIMA B AOJAX €IMHHIbI;
K; — xoadpdHIMEHT COKHMAEMOCTH i-I'0 KOMIIOHEHTS;
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K — xroaddUIMEeRT C3XHMAEMOCTH CMECH ra3oB;

Sk, — CpeIHAA KBaJpaTHdeCcKaA IOIPemIHOCTL Ko3gdxpH-
IIHeHTa COKXHMAaEeMOCTH;

oy — CPeAHsAA KBAJAPATHYECKAA MOrPEIIHOCTh omnpejelleHHA
4 x
KOHINEeHTPal KR [-T'0 KOMIOHEHTA.

Ilna MeraBa ox;= 0,25%;
A 3TAHA Ogs = 2,0%;
V1A nponaHa Ogg = 0,56%;
A 6yrana ox, = 0,5%;
A a3ora O = 0,5%.

2 2
. 0 9'0,99 9 9 01437'0199 2 2

2 2
0,371.0,99 ) .. (0,12-0,99 . o

2 0,5
+ (0;0380,99} (0’52 + 0’012)] = 0,29% .

0,99618

2.14. CpegHee KBaJpaTHYeCcKOe OTKJIOHEHHe NOIPeUIHOCTH H3Me-
PeBBH onpeaensiorca o popmyne (8)

oq, = [0,32% + 0,028% + 0,06% + 0,073% + 0,162 + 0,5% + 0,25 x
x (0,5% + 0,52 + 0,5% + 0,22 + 0,052 + 0,05% + 0,29%)1°% = 0,77 /o
[IorpemuaocTs H3MepeHHH pacxoja rasa
5 = +20¢ = 11,54% .

IlorpemrocTs H3MepeHHH He IpeBHIIIIAET HOPMY TOYHOCTH
Ouop < £1,6% .
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