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VIIK 681.2

METOOMKA BLITIOJTHEHHSI H3MEPEHHHA PACXOJA

IMMTATENBHOHA BOIBI 3A MMONOIPEBATENSIMH PI 34.11.314-92
BbICOKOI'O JABIIEHHA

HA TEITOBBIX SNEKTPOCTAHLUAX

BrongTcs B aelicTBae
01.07.93r.

Hacroamas Mertoxaka paspaGotana B coorsercTBHd C [1].

MeronmKa ycTaHaBiHBaeT HOPANOK BBHIIONHEHES H3MEpCHWH pacxoja
[OHETaTeILHOA BOXBI 33 NOROrPEBaTE/IAME BBICOKOrO JARJICHAA H SBIACTCS
0632 TeNIbROH IR BePCOBAIA WIEKTPOCTARIEN H NPOCKTHBIX OpPraHA3al@y.

C BbIXOfOM Hactosmued Metompxa orMenserci "MeTomEKa BbOJIHE-
HEA H3MEPCHHH pacxoja NETATeJbHOK BOXBI 33 MOAOIPEBATENEM BBICOKOIO
HABJICHES Ha TEIWIOBbIX 3fekTpocrammmax”: MT 34-70-045-87 (M.: CIIO
Corozrexanepro, 1987).

B MeTonExe NpREATH CRCAYIONEE COKPalICHAS:

ACH — arperatHoe cCpeiCcTBO HIMEDEHHH

BIY — Gnousnmi MEAT ynpaBieHds

HBK — HEGOpMAIHOHHO-BLMAC/THTENbHbL KOMILIEKC

HI1 — m3mepaTenbHbIHE npeolfpasoBatesb

[IB]l — nonorpeBare/b BHICOKOIO NaBilCHAS

[TAI1 ~— nepsHYHbI HIMEpATE/LHBIA NpeobpazoBaTelh

PCH — peractpapywmee cpeiacTso H3MePeHHEN

CHU — cpelcTBo H3MepeHEi

CVY — cyxaromee ycTpo#cTBO

TI1 — Texmonorwaccxyii gpouece

T3l — TeXHHKO-9KOHOMEYECKHE NOKAIATENR

TOC — TewioBas sJeKTPOCTaHIHSA

1. HASHAYEHME B OBJIACTb NPUMEHEHUA

1.1. Hacrosmas MeToumka npefHasHayena M1 UCOO/IL3OBAHMS MpH
Oprass3aN¥l ¥ BLITOINEHAd H3MEPEHHH pacXojia UMIaTENbHOH BOZbI 32
TIBI 82 TOC ¢ spepvobinokamu 200, 250, 300, 500, 800, 1200 MBT.
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1.2. Mertomska ycTaHAaB/IEBaeT TpeGOBaHHA K MeTOgaM H CPEACTBaM
H3MCPCHHH, AIMOPHTMbI MONIOTOBKH H NpOBeAcHAA H3MEpeHAH H
00paboTKH pe3y/IbTaToB H3MEPECHHH.

1.3. Metonuka obecneyHBacT NONTYYeHHC NOCTOBEPHHIX KOJIHYCCTBEH-
HBIX [TOKa3aTesic# TOYHOCTH H3MCPCHHH B CTAHOHAPROM pexXHMe paboTnl
3ReproobopynoBanHs NPA NPHAATOH NOBEpHTENbHOM BeposTtHocTH P = 0,95
B YCTaHaRIHBAET CHOCOOH HX BbIpaXCHHSA.

1.4. Comacro [2] ycTaHaRNHBaOT 3Ha4dcHHC HOPMHpPOBAaHHOH mpH-
BEACHHOK HOIPEMIHOCTHE H3MEPCHHA pacxofa HHTaTebHod Boam 3a IIB]]
1,5% mna onepaTHBHOTO KOHTpOIA H pacdera TII paGorni oGopynosanms.

2. CBEIEHHA OF H3MEPAEMOM IAPAMETPE

2.1. Pacxon mHTaTe/bHOH BOAM Ha KOTesl ABMACTCA ORHEM H3
BaXHCHINHX MapaMeTpoB HPH ONCPaTHBHOM KOHTpOJie H ynpasieHHEH TII m
opu pacyere TIII pabormt TIC.

2.2. Cornaceo [3] TpeGyeTca HOCTOAHHOE H3MEPEHHE M PErBCTPAIEA Ha
npaGopax BIIY ofmero pacxoma NHTaTe/JbHOH BONB HAa XOTeN H 0O
KaXIoMy HOTOKY Wi [apOBOro HPAMOTOYHOFO KOTIa. PesympbTaThi m3me-
perni o6mero pacxofia HCOOJML3YIOTCA MM pacdera TIII, a pes3yibraThl
H3MepeHHH 00 NOTOKaM (B Ha Kopmyca) — IS KOHTposld paboThl TeXHO-
JIOTH9eCcKOro obopyaoBaHus.

2.3. HoMuHambHbE 3BaYCHHAS HIMEPAEMOrO mapaMerpa i 3BeproGiio-
KOB paxTHYHOH MOIIHOCTH IpPHBEACHBbI B TaGumue.

Moumocts Homuuanbable 38a9eH RS

saepro6noxos, MBr pacxopa AaBnesds TeMuepatyphl

NHTaTeNsA0H BOABI, NHTATE/IBHOA BOASL QHTaTe/bHO# BOADI,
™ MIla (xrc/cm?) K(°C)

300 950-1000 29-31 (290-310) 533-548 (260-275)

500 1600-1800 29-31 (290-310) 533-548 (260-275)

800 2600-2800 29-31 (290-310) 533-548 (260-275)

1200 4000 29-31 (290-310) 533-548 (260-275)




5

3. METOI H3MEPEHMIA U CTPYKTYPA H3MEPHTEILHOM
CHCTEMbI

3.1. M3MepeHBs pacxofa MHTATENIbHOH BOAbI SABJIAIOTCS HENPEPHIBHHIME
KOCBCHHBIMA H3MECDEHHSAMH.

3.2. Mepoii pacxofa Bombl, OpoTeKalome# B TpyGompoBoxe ABNSETCA
mepenan JaBieHHs, cosgaBaeMbii CY, ycTaHOBACHHBIM B TpyGonpoBoze.

3.3. MsMepeHus pacxoia DHTAaTEJIBHOH BOXBI NOJDKHBI IPOBONHMTBCH Ha
OpAMONHHCHAOM y4acTke TpySonpoBoja mociie Gaifmaca, 1o orGopos Ha
BOPLICKH, HEpel PETryIHpPYOIEM KilanaHOM (oOmmd pacxol BOAB Ha KO-
Te¢) B Ha KaXAOM TPyGOnpoBOJAE WIH Ha KaXAOM KOpHyce HBYXKOPITYCHBIX
KOTJIOB.

3.4. B 3aBECHMOCTH OT THOa npuMenieMbix Ha TOC CH npaMersiotcs
IBa OCHOBHBIX BapHAHTa KOMIOHOBKH H3MEDH1E€JIbHBIX CHCTEM:

— HCOEeHTPaIH30BaHHAsA CHCTEMAa KOHTPOJIA C HCHQJIb30BaHHEM JIOKalb-
HbIX BTOPHYHBIX npHGopoB (pHC. 1);

— LCHTPAJ30BaHHAA, C HCHOOJIL3OBAHHEM CPEACTB BLIMHCIMATELHOR
TeXHHKH (pHC. 2).

3.4.1. Tlpg H3MepeHHAX pacXofa HHTATEJIbHOH BOINbl IPH IOMOINA He-
OEHTPAIH30OBAaHAOK CHCTEMBI (CM. pHC. 1) curHan mo mepemaxy NaBJICHMS,
co3paBaembii CY, noctymaetr ma I[THII, rae mpeobpasyercs B yHHHNIM-
POBaHELOE BLIXONMHOH 3JICKTPHYECKMH CHIHal. DJIEKTPHYECKHH CHIHAI
nepenaetcs PCH (BropudsoMy npubopy), XoTopblf OIrpajgydpoBaB B
€IMHUIAX U3MEPEHHA pacxofa. s obccneyeHHs NHHEHHOR 3aBHCHMOCTH
[OKa3aHd# BTOpH4YHOro npuGopa 01 nepenaja NABICHHA HCOOMB3YETCH
6nok u3BNeYeHRs KopHs. [[11 BHeceHus NONpaBoK K mokazanusM PCU na
JCHCTBHTE/IbHBIE apaMeTpPhl H3MEPAEMOH Cpelbl (B OTIMYHE OT OpPHHATHIX
npa pacdete CY), HeoOAOQMMO NPEXYCMOTPETh PEMHCTPAlMIO TEMIIEPATYpPh
DHTATENIbHOH BOABI Depel KOTJAOM B COOTBETCTBHH ¢ TpeOopanmsamu {3].

3.4.2. IIpA UCHTPAIH30BAaHHOH CHCTEME KOHTPOJIA C HCHONb30OBAHHEM
cpeacts ACY Til (cM. puc. 2) Bbixognas aHdopmanaa ot TTAIT nepenana
napiienns gz CY u temnepatypbl cpenst nepen CY mpejepneBarot paziuy-
Hble npeoOpasosanus B ACH 4 B BMAEe KONOBBIX CHIHaIOB IIOCTYHAIOT B
BHIUMC/IHTENIbHBIA KOMIUIEKC JUIS aBTOMaTH4ecKo# 0oOpaGoTKHM pesynbraToB
u3MepeHuit (M3BIEUCHHC KOPHA W3 YMCJIEHHOTO 3HAYeHHA nepeliaja HaBiie-



[

Prc. 1. CrpykrypHas cXeMa H3MEPHTEIbHOH CHCTEMBI C HCIIONb30~
panneM JokansHoro PCH (neneHTpanu3zoBaHHas cHcTeMa):

1 — CV B tpyGonposone; 2 — coearuuTensasie ManuE or CY x [THII;
3 — ITHIT; 4 — nears cease of JIMIT no Gnoka mamieqenns xopus; 5 — GnoK W3-
BieYeHAs KOpHS; 6 — n ceq3m o1 GnoKa minneuenra Kopus o PCH;
7 — PCH; 8 — repmonpeoSpasosarens; 9 — PCH temueparypm cpenst

] -

Puc. 2. CTpyKTypHas cXeMa M3MEPHTEIbHOH CHCTEMBE ¢ HCNOIb30-
panneM HHC u UBK ACY TII (ueHTpaIH30BaHHAS CHCTEMA):

1 — CVY & TpyGonposoge; 2 -—— coeamunsgTensusie naang or CY x [IHIT;
3 — IINII; 4 — nanas cex3d ot [THII x waMepaTENnbHON MONACACTEME; S — BIMCPH-
Tenpaaa noacacrema (HUC, HBK ACY TII); 6 — neasA cBI3R DEPEAAYH KOAOBOIO
CHTHANA K BLIMHCMHTENbHON moacHCcTEMe; 7 — BLMECARTeAbHas pmoxcHcTeMa (HBK
ACY TII); 8 — nenas nepenaur o6paborannoft mHGOpMAnAE OT BLMHCIRTENbHOR
MOACHCTEMbBI K CPEACTBAM BpeACTaRNCHEN HH(OPMALER; 9 — CPeACTBa mpeaCTamile-
rus aagopmanzs ACY TII
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HEA, BHECCHHAE NONPaBKA Ha NCHCTBHTEJILHYIC IUIOTHOCTh CPEAbl B OT/IHIHE
OT pacycTHOH 1O HCHCTBHTE/ILHOE TemnepaTtype), pacdera TSI B ynpasne-
mBs TI1. O6paGoTka B pacYeT OpPOH3BOAATCA O CHCHBAIBHOH MporpaMMe
¢ HCHOO/Ib30BAHHEM TaGUIHYHOH ammpOKCHMAIBH Ha NCHCTBHTCIBHYIO IUIOT-
HOCTb H3MEpAeMOM Cpelnl.

3.5. TenM, TeXHEYECKHE B METpOJIOrHdecKAe XapaxTepacTaks ITHII u
PCH npH JeneHTpaH30BaHHOH CHCTEME KOHTPO/IA NPHBEACHH B PCKOMEH-
xyemoM mnpwioxeHEH 1. [lpA meRATparH3OBaHHOM CHCTEME KOHTpO/IA B
KAXIOM KOHKPCTHOM CNydac CTPYKTYpPHHIC CXEMH HHAHBHAyaJSbHM B
3aBECHMOCTH OT Texam4eckux cpencts ACY TII Gnoka.

4. YCJIOBHS NPUMEHEHMS CPEXCTB H3MEPEHMM

4.1. IIpE opranA3anEA H3MEPCHWH PacXofia HETATEILHOR BOAM AOIKEB
coUnomaTLCs YCIOBEA N0 MOHTaXy B Yycramoske CH, sxommmmx B
H3MCPHTENbHNE CHCTEMNB (CM. pHC. 1 B 2).

4.1.1. TIpH NpOCKTHPOBAHHHA, H3TOTOBMCHHH H YcTaHOosKe CY IOIKHBI
BRIDOIHATECA TpeOoBamms [3), [4] @ OCT 34-42-80.

Cyxaomge ycTpoicTBa IO/IKHB YCTaBHaRIHBaTLCA B TPYOOIPOBONAX B
MeCTe, Tlie HapaMeTphl H3MepAEMO} Cpelibl COOTBETCTBYIOT pacueTHBIM (3a-
HaHHBIM B ONPOCHBIX JIHCTaX Ha 3aKa3 pacXOROMEPOB).

4.1.2. Ilpa nopoxnanke HMIYMbCHHX JHHHE ROJIXKHB BBIIQIHATLCA Tpe-
6oBanns [4] @ CHall 3.05.07-85 "CAcreMbl aBTOMATH3AIHHE".

4.1.3. [Ipr npmeMKe B 3KCILTyaTandlo CHCTeM KOHTpoIs pacxona IIB
IOJIXHBI BBIIOJIAATHCA TpeGoBanms [5].

4.2. CpenctBa H3MEpPCHHH, TEXHHUCCKHE CPEACTBA, BXONAINHE B H3Me-
PHTE/IbEBIC CHCTEMBL, JOJIXKHBI OBITH YCTAHOBJICHB B OOCIYXHBATBCHA C yue-
TOM TpeCOBaHM# TCXHAYECKHX ONMCAHMH W PYKOBOACTB IO IKCIUTyaTalmH
3asogos-u3rorosutenel CH, noxymearama occramaapra no nosepxe CH.

5. AJIMOPHTM [IOATOTOBKHU ¥ NPOBEJAEHHUS N3MEPEHUWI

5.1. Tlepex nposepcEMeM H3MepeHm# HEOOGXONHMO HDPOBECTH NPOBEPKY
CPOKOB Q4epe/tHbiX TOBEPOK NepBAYHBIX B npomexyiowbix M(1 u PCH no
DacnopTaM, HUIAYHC aKTOB'YCTAHOBKH H IPOBEPOYHBIX PacdeTOB, macHop-
top CY K pacxonoMepaM IE€peMEHHOro mepcenasa, HajlHdHe AeHCTBYIOUTHX
HOBEPHTEIbHBIX KiedM Ha CH.
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5.2. Tlpou3BonuTCs BHEIHHA OCMOTP 3JICMEHTOB H3MEPHTE/ILHOH CH-
CTEMBI ¥ IIPOBEPKa B COOTBETCTBHE C {5].

5.3. IlpoBepseTca mpaBWIBHOCTD (DYHKIMOHHPOBAaHAS BCEX 3JIEMCHTOB
H3M€pB’l‘CJH>HOﬁ CHCTEMbI B COOTBCTCTBHH C TCXHHYCCKHMH ONHCAHMAMH H
HHCTPYKIHAMHE N0 3KCIUTyaTallHH.

Ilpumeuanue. Onepauuy no nn. 5.1-—5.3 NODKHBI MPOBOAWTHCH TNPH BBORE B

SKCIUTYyaTalMIo U 110C/IE€ PEMOHTa HBMC})HTCJH:HOﬁ CHCTEMb] WIH OTACIb-
HBIX €€ 2/IEMEHTOB.

5.4. Tlps BLIONHCHAH H3MEPCHHH PAacXOfa MHTATEILHOH BOXBI JOJIKHBI
ObITh BHIIOJIHCHBI ONEPAIEH, NPEXYCMOTPCHHbIC TeXHHYECKAMH OIHCAHHU-
AMH H HHCTPYKUHAME OO 9KCILUTyaTallul 3JICMECHTOB H3MCPHTC/IBHOH yCTa-
HOBKH, B TOM YHCJIC H IPOBEPKAa YCTAHOBKH HYJIA.

5.5. Yhcnennple 3Ha4YeHHS PE3Y/ILTATOB M3MEPEHHH HOJIXHBI OKaHYH-
BaTbcs MH(GPOH TOro Xe paspsia, 9TO H YHCJIEHHOe 3HadcHMe abcomoTHOM
[OrpEMHOCTH H3MEPCHHUHA,

6. IOKA3ATEIHM TOYHOCTH H3IMEPEHMH,
CIIOCOEbI H ©®OPMbI HX ITPEACTABIEHHA

6.1. B kadecTBe NOKa3aTeJidA TOYHOCTH H3MEpCHHH pacxofja IHTa-
TeJIbROH BoXb N0 [6] mpARAMAETCA HATEPBAJ, B KOTOPOM C YCTaHOBJICHHOH
IOREPHTEJILHOA  BEPOATHOCTBIO HAXOMHTCA CYMMapHas [OTPEINHOCTD
H3MepeHnli. Pe3y/mbraThl H3MEPEHHE NPEICTABIAIOTCA B clemyloied dopme:

Q Aoty n04, P,

rie @ — pe3y/IbTaT H3MEpeHHH pacXona;
A, Aj, Ap— TOTPEHIHOCTD H3MEPEHHE pacXofla, COOTBETCTBEHHO
C BHXHel B BepxHeil ee rpagmuam, M/ (T/9);
P — ycTaBOBJICHHaA HOBEpHTC/IbHAA BEPOATHOCTb, UPH
KOTOpOii NOrpemHOCTh H3MEpPEHHH HaxONHTCA B
3THX rpagmnax; P=0,95.

7. OBPABOTKA PE3YJIbTATOB H3MEPEHHI H OLIEHKA
TIOKA3ATENEHA TOYHOCTH

7.1. O6paGoTKa pe3yNbTaTOB H3MEPEHMH pPacxojla NHTATEJILHOH BOHBI
ACLCHTPAIA30BaHHOE CHCTEMB (CM. pHC. 1) 3aKymodaerca B pacyere Cpek-
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HECYTOUHOIO pacxofa JUTH pacxofia 3a ONpeNc/ICHHBIA NEPHON BPEMEHM C
BHECEHHEM MOMPABOK [PH OT/IHYAH ICHCTBHTE/IbHBIX NapaMETPOB CPemsl OT
PacUeTHBIX, OPHBEEHABIX B MOBEPOYHOM pacuere CVY (WIOTHOCTH H3Meps-
€MO# cpenbl).

7.1.1. CpeagecyTounbiil 0ObeMHDIH PacXol NBTAaTE/bHOR BOIbI (Q,, M3fa)
WIA PacXOfOMEPOB C PaBHOMEPHbIMH NPONECHTHBIMH MIKaJaMH, KOTOphE
OPHMEHAIOTCH I H3MEPCHHH 3HAUCHHA TEXHOJONHYECKOrO Hapamerpa,
BbIMHACIIAETCA 0O opMyle

2
Q. =0,24C, N K{K, K, o)
rae Cq — mnocrosnnas CY;
N, — IIaEAMETPHYECKHE 9THCMA, HOMyYacMble OO OTCUETAM
WIaHBMETpa OpH MUIAHWMETPHpOBaBEE KHadgparMbs PCH;
K, — nompaBovHMIH MHOXHTEIb Ha TEIOBOEC pacCHIHpCHECE
marepHaia CY;
Kp, — K0o(xpHIBEHT KODpPEKIMH pacXoia Ha 4HCJIO PedHOMb-
Ica;
K, — mDonpaBowHBN MHOKMTE/Ib Ha ROMCHEHHE IIOTHOCTH

H3MEpAEMOH Cpelbl.

3navenad Cg, Kf » Kge. K, onpenensiorcs no MeTomeke [4].
7.1.2. 3navende noctosanol CY onpenenserca no opMyiie

Co = 0.012520d%y /8D, )
rme o — kootppammenr pacxona CY mpu Re=10% u samammoi

oTHOCHTEIBHOR mWomam CY m;
dyg — mmamerp CY npa 20°C;
Apnp— HagOONMLIIHEA NEepeda) AaBICHHA OPH TEYCHHH Cpebl
yeped CY, cOOTBETCTBYIOIMH an ~— BEPXHEMY @Ope-
ISy HM3MEpeHRH FADMAEOMETpa HWIM BEpXHEMY 3Ha-
YEeHHI0 BhIXORHOrO curdana [THI, xrc/m?
7.1.3 TlonmpaBoumbli MHOXHTEb Ha TEIWIOBOE DAacCIUMPCHHME Olpeje-
NMETCA B COOTBETL FBHE ¢ punoxenueM 36 x [4]

K* =[1+B,(-20))" €)
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7.1.4. Ionpapounhii MHOXKHTEIb Ha H3MCDCHHE IVIOTHOCTH H3MEpAe-
Mol cpelpl onpefensterca oo ¢opmyne

K, = p. @

3.5 p — IUIOTHOCTb CPEAbl NPH ACKCTBATENLHNX NapaMeTpax, Krc/M’
7.1.5. KoodprugenTE KOPPEKIEE pacXoia OnpeAeIsIOTCA 1o (opmyie

C + B(10°/Re)*"
Kp, = ) 5
fe C+B ©
e Re — jeficTBETENbHOE THCIO PelBONbACA;
Bu C — BCcHOMOraTeJIbHBIC BEJIMIHHKL.
1,25
B 0029m ©
1-m?
C=a-B. a
Ilpa Re>106
Re*C
Re - ——'——, 8
a(l-S) @
e Re* — 4gmcyo PelfHompACa W14 CPEAHErO YHCHOBOIO pacxofa
Q*, opr Kp, = 1,0.
._ 0,0361-0,24CQNanKpp. ©

24Dp
Imametp TpyGompoBoga (MM) B paGoumx YC/NOBHSX ONpEACSISETCS HO
¢opmyne
D= D,o,fx,’ 10

[mpamMideckas  BA3KOCTb CpERbl (xrc-c/M?) B paGoumx YCJIOBEAX
ONpENEIAeTCs B COOTBETCTBHEE ¢ MpHIOXcHHeM 26 K [4].
p=10,5-10"% n1s napameTpos, yKasaHHEX B TaGumIE.
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§=8,/sM; an
BRe*
S =—— 12
1 “100 ( )
CRe"
8y = =C8,/B. 13
T = 10 1/ (13)

7.1.6. Paceeranie dopMynmn mn. 7.1.1—7.1.5 npHBencHN Mg cirydas
HIMEPEHHEA PACXO/ia KTATENBHON BOXNH C NOMOIIBIO KHa)parMhl C YITIOBBIM
oT00pOM HMITYNIbCa Hepenaga NaBICHHs.

7.2. Ilpa wcnonssosaerd HIBK, mpomemmero MeTpOJIOrHIECKYIO aT-
TECTAIMIO, PE3YNBTAT H3MEPEHAS PacXoia MHTATC/IHOH BOXH ONpEneIseTCs
no cpopMyne

n
Q =(/n)-Y Q. 14
i=1
me n— 4YHCI0O UHKJIOB ONpOCa 3a RaHHKH  HHTCpBad
YCpENHCHHA,
Q; — JHavcHHE pacxona UATaT&IbHOA BOXW B i-M IMAKIE

ompoca;
Qj — CPeHBHH DacXoX NHTATeNbHOH BOXB 32 JAHHBIA HHTEp-
BaJl j-& HIMCPHTENHHON CHCTEMM.

BsciacEde DONparoK Ha YCPCHECHHBIA Pacxol HATAaTe/bBOH BOXM HpO-
HIPOAMTCA ABTOMATHICCKH HO 3alanHON nporpamMe. 3HauCHAS MODPaBOK
PACCYHTHIBAIOTCE TO [4]

7.3. Onemxa mokasaTeJiel TOYHOCTH OpPOH3BOAHTICS ClERyIoNmEM ofpa-
30M.
7.3.1. Cpendee EBaPaTHICCKOE OTKMOHCHHE NOTPEIIHOCTH HIMECPCHHA
OOBEMEOID PACRONR METATELEOK BOANM ONpCACIACTCS HO dopMyne

n
oq = ,lc'f, +o%, + Oy + Ol + O + Oy + O 2p +Zcf, , (15)

j=1
rae Gy — Cpelice KBaApaTHYECCKOE OTKIOHEHHE MOrpem-
BOCTH koadxpBuReATa pacxoaa CVY;
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cpefiiee KBaJpPAaTHYECKOC OTKJIOHCHHE NOTPENIHO-
cTE KoahHIHEHTa KOPPEKITAA PacXxofa Ha THCIIO
Peiironbica;

cpenHee KBaJpaTHICCKOE OTKJIOHEHHE HOTPEeIHO-
CTH Ko>(ppHIACHTa KOPpPEKIHA PacXola Ha WIOT-
HOCTB;

cpemHee KBAaApaTHIECKOC OTK/IOHCHHE OOrPEMIHO-
cra ITHTT;

cpelHee KBajpaTHYecKoe OTKJIOHEHME NOrpeHIHo-
cta Giloka B3BIICYERUs KOpHA

cpemHee KBaJpaTAYeCKOe OTK/IOHEHHE NOTPelIHO-
CTH JHMHME CBA3H fiepenayd carsana or [TAIT x
PCH;

CpefiEee KBaJpPaTHYECKOE OTKJIOHCHHE MIOIPEHIHO-
cte PCH (ecy 0 HHX HMEIOTCS NaHHbBIE);

cpefHee KBAIpATHYECKOE OTK/IOHEHHE OrpeEo-
¢t 00paGoTKE (WIAHAMETPRPOBAHAA Pe3Y/ILTaTOB
A3MCPCHHHE Ha JHarpaMMHOH GyMare);

CyMMa KBalpaTOB CPCIHHX KBaApDATHYECKAX OT-
KIOHCHHA NOrpemHOCTEH, BbI3BAHHBIX H3MEHE-
HHEeM BIATomBX ¢aKTopoB (TeMueparypa, BiIaXk-
HOCTb, BHGpamHs, H3MCHEHHE HanpsiXeHAs CETH
ICKTPONHTAHAEA, IOMEXH B AP.).

Cpenfime KBalpaTHYCCKHE OTKJIOHCHRd HOIPEMHOCTEH Opur, OCgax
Opca» Oopr Oy PABHBI IOJNOBHAE COOTBCTCTBYIOMAX OCHOBHBIX M JONOJIHH-
TEJIBHBIX HOIPEMHOCTEH, ONPENCISEMBIX HO HACHOPTAM H TeXHHYECKHM
ONHCAHHAM 3JICMEHTOB H3MCDHTC/IBHOH CHCTEMBL, 2 G, Oy, Ogg, OOpe-

AeJroTca no [4).

n
s onpenenenus Zof, clefyeT BBMHCIHTb MAaTCMaTHYECCKOE

)

oXHnande (M) kaXno# BIMAOmMEH BeHYHHb! 00 dopMyne

m
M =(1/m)> ¥, 16)
1=1
rme Y, — 3BavcHHC BIHAIONICH BEJTHYIHEBI 1-T0 H3MEPEHAA;
m —  9HCIO H3MCDCHHH BIHAIOMCH BEAYHHBLI 3a HHTEPBAN

yCpCHHEHRS.
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MareMaTEdeckoe OXHAaHAE Kax[oii RIHsiomed BeJHYHHBI Onpeie-
JMETCA UIA pavIHIHbIX CE30HOB roja. [Lid JieTHEro H 3HMHEIO CE30HOB
OPOBONAT CHCHHAIbHbIC JKCHCPHMEETAILHLIC HCCICHOBaHHA cO cOOpoM
HeOOXOMHMBIX CTATHCTHYECKHX XaHHWX H mo ¢opmyie (16) onpemensior
MAaTEMATHIECKOE OXHIAHHE KaXIOro gakrtopa. Ilo norydeHAbIM CE30HHBIM
3HAa4CHBAM MaTEMaTHYECKOIO OXHEAHHS KaxJOro RIHAIOMmEro ¢akropa
ONpEAC/HOT 3HauyeHHA NONOIHATESIBHBIX MOIPEIIHOCTEH H3 TEXHHYECKHX
ONHCaHWH 3CMEHTOB H3MCPHTCIBHOH CHCTEMBI WIR HO Ppe3ylIbTaTaM
CHEMAATHHBIX HCCICNOBaHHH.

7.3.2. IlpuBencHEbH METOX ABIACTCA YIPOMECHHBIM CHOCOOOM ONECHKH
NIOTPEMHOCTA H3MCPEHHA pacxola HHTAaTe/IbHOH BONbI ACIEHTPATH30BAaH-
HOH CHCTEMBI H3MEPCHEH B YCNOBHAX OSKCIUTyaTallHH 3JICMEHTOB H3MEPH-
TEILHOH CHCTEMBL.

7.3.3. Ilns monyderus Gonee TOTHBIX ONEHOK NOTPEIHOCTH H3MEPCHHH
pacxofa IHATAaTEILHOE BOXbI MOXET ObITh HCIOJIB30BaH 3KCICPHMEHTAIb-
HbI# MeToll ¢ o6paborkoi B coorsercTsal ¢ TOCT 8.207-76.

7.4. TlpaMep pacdeTa CPeAHECYTOYHONO pacXoja IHTATENbHOH BOIbI B

OUEHKH HOrPEITHOCTA H3MEPCHHil NPHBEICHH B COPABOYHBLIX HPHIOXCHHUAX
2, 3.

7.5. JloBepHTENIbHbIE FPAHMIbI HOTPEITHOCTA H3MEPEHBs pacxola DHTa-
TEJIHBOH BOMBI OHPEACIIAIOTCA NPH METPOJIOIAYECKOM aTTECTAHH METOMHKH

BHIIOJIHCHAS H3MCPCHM Ha KOHKpeTHOM obopynoBamad TDHC H 4HCNEHHO
paBHpI

20,Q,
Q¥max
A=Ay = —, an
I ll | h‘ 100
rae Qmax —-— MaKCHMAJILHOC JHA9YCHAC JXHana3loga HIMCPCHHA
pacxona.

IIpd BUIHYEA HECKOJLKHX TPYOOHNpDOBOXOB HHATAaTE/bHOH BOHBI OOHMMH
pacxol oHpenesIieTCS CyMMHPOBaHHEM pacXooB IO KaXHOMy TpyGompo-
BOIy, a OTPENIHOCTH €ro omperenserca no ¢opMyne

| =|a4] = 18)

rie A, — UOMPEMHOCTb H3MEPCHHEA Pacxola HO KaXaAoMy TpyGoupo-
BOLY,
k — d9Hci0 TpyOonpoBonos.
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8. TPEBOBAHHUA K KBATHO®HKAIIHH OIIEPATOPOB

K BbmonHeHHI0 H3MEpcHHE H 00paGoTKe HX pe3yibTaToB MOryT OBITh
mONymeHH JHNA, NpoMieMIHe CHemHATbHOC ofydeHHe H HMeomEe
KBamHhHAKanmo:

— HpA BbHIIONHCHHA H3MEpeHME — 3n€KTpociiecapb HE HHXe 3-ro
paspsina;

— npH 00paboTKe pe3ysbTaToB HIMEPCHHH — TEXHHK WIM HHXCHED,
3aBAMaomEics pacacroM TIII.

9. TPEBOBAHMA TEXHHKH BE3OIHACHOCTH

9.1. Ipa BmosHCHER H3MepeHHE pacxoia IIB nomxEm coGrmomatncs
tpeGosamms NOCT 12.2.091-83 [7, 8, 9].

9.2. K BbmonHeHHI0 E3MEpeHHE D0 HacTosmeid MeromBxe xomycka-
10TCA JIANA, EMEOINAC KBAIM(HKAHOAHYI0 FPYyHIy IO TexHEKe Ge3omac-
gocTd He HEXe III mpm BhIOIHCRHAH paGoT B BEKTPOYCTAHOBKAaX C
nHanpaxendem 1o 1000 B.
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Hpunoxenue I

(PexoMennyemMoe)
CPEJCTBA H3MEPEHMHA
Hasuenonanne Tau, Monens Ocrosnas 3anon-
AONYCTEMAS R3TOTOBETENH
DOIPEUIHOCTH,
%
1. Cyxapinee yctpolicrso Baapnas rmadparva ¢ § 1,0 —
ymossae orGopom
2. Tpeobp umepr- | Candup 22 I, 0,25 MIIo
TOHENA PASROCTE fanicHns Candmp 22M-IR 0,5 "Masomerp”
Mockna
3. Bnox #3mne9cRES KOpAS BHK-1 0,5 To xe
4. Bnox oETagms miMepa- | BII-36 -"-
TebBOrO Dpcobpasosarens
5. Perucrpmpyomice cpeacrso | Mmumamnepmerp 0,5 mo pers- —
BIMEpEeHEs KCV-2, KCY-4 CTpanda

Mpumevanue. Jonycxaercs npumeHetiHe CH apyrMx THIOB, OCHOBHAA AONMYCTHMAs
NOTPCUIHOCTh KOTOPhIX HE npeBuinaeT norpetgHocT® CH, yxasanhbix 8
[I8HHOM [IPHWIOXEHHH.

B mactosmee spems LIIKE "TemwionpaGop” pa3paGoTaHbl B OPOXONAT
NpPOMBIIUICHHbIE WCIBITAREA HIMEPHTEJIbHEE OpeoGpa3zoBaTeM NaBiICHHS,
Pa3speXCHHEA H Pa3BOCTH NaB/icHHA THna "Carsan” ¢ GIOKOM H3BJICYCHHA
xopas BHK-21 ¢ mpenenoM mnomycrumod ocHOBHOH morpemmocTH 0,25 H
0,5% "W MEana30HAME H3MCPCHEH, aHAICTHIHBIMA Opeo0pa3oBATEAM THOA
"Cangmp”. Cpemass BapaboTka Ha OTxa3 mpeo(pa3oBaTesicH H3MEPCHHS
nepenana pasnesms "Carsan-[{I" cocrasmaer 100000 4. (ind cpaBBeEms:
cpemmss HapaGorka Ha OTKa3 mpeoGpasoBaresied "Cancmp-22 [II" me
HEXe 67000 ).
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Ipunoxenue 2
(Cnpasoyroe)

NPEHMEP PACYETA CPEJHEI'O CYTOYHOI'O PACXOJIA
TMHATATEJIBHOM BO/ibl 3A HIOAOTPEBATEISAIMH BHICOKOIO
JABIEHHA

1. Hcxomabie Ranmble
i.1. [laAHbIe, B39ThiC H3 AaCOOPTa M NOBEPOYHOIO pacyera CY:

~— IDIOTHOCTD (PAGOTHE YCIIOBHA) .e.vvvvverereceenrecseneanansnens p', =791,9 xr/m3;
-~ TPENETIHHbIA NEPEHaN RABNCHHS «....v.vovvorerencennes APy, = 0,16 krc/om?:
—— JHAMETD THAPPAIMD ......cooverrrenrererrrernrsronsssesaronanns dyo = 183,115 mm;
~— IHAMETP TPYOOMPOBOMA «....oovemvrreerrssverearesesnueroressessens Dy = 287 mm;
— oTHOCHTEJIbHAR MAOMALD CY....ccovvvevervreecnnierrnnersecrnreeecsnee m = 0,408;
-— MaTepHal JHaparMbl ........... ctam 1X18HIOT;
— MATEPHA TPYOOHPOBOUA «.v.evenvevvrreeeereesesasenesesasaneas cram 1X18H10T;
— TEMIEPATYPA BOMDBI -..cevvreerrarenesreasscsnsessssasesarassnes r'= 548 K (275°C);
— KoaipHIHeRT pacOApeHAs MaTepRala

IAADPATMDL.........oevee ceereererrereansasessessenaeeeseesassssesesssenes B, = 0,0000165;
— KoadxbHIHEHT paclApeHAs] MaTepHasia ,
TPYOOHPOBOMA........ovvvvvveenrreveraresrenessssssasssssssesesssnasansane B, = 0,0000165.

1.2. lagHbIe, NOMYYCHHEBIE B pe3ynbTaTe 00paboTKH HdarpaMMHEbIX EHT
PCH, npuMeHieMbIX I8 A3MEDEHHH TeMIEpaTyphl, AaBleHdd H pacXofa
IIB:

~— TEMIEPATYPa (CPERHAS 38 CYTKH) ..ooveevevrnrrerninenns t, = 548 K (275°C);
— HARICHAE (YCPENHEHHOE 32 CYTKH) ..ocviveverrenserracensens P, = 31,7 MIla;
— IW1aEAMETPUIECKOE YRco (o maarpamme PCH) ............ N, = 365,3.

Ilpu B3MEpeHHH 3Ha4EHEH TCXHOIOTHYECKHX LapaMeTpoB HCHO/b-
3yrotcs PCH ¢ pasaomepHbiMB iHarpamMamd. MeTonuka ob6paboTkH Ima-
rpaMMebix JieHT PCU upuBenesa B {4].

2. Pacuer cpemHero cyTo4Horo pacxofa fMTareSIbHOH BOXbE

2.1. Cpensmii cyTO4YHbIH 0GbeMHbI pacXofl DMTATEILHOH BOJK!I Onpefe-
nsetca no dopmyne (1).

2.2. TlocTosEHAs PacXONOMEPHOrO YCTpoHCTBa DpH wucie Pednombaca
Re=10% u m = 0,408 onpenendgeTcs 0o METONMKE, HIOXEHHOH B [4]; o =
= 0.660. Tlo dopMmyne (2)
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Co = 0,01252-0,660-183,115J1600 =11082,97.
2.3. KospHHeHT KOppEKIMH Ha TEMIEPaTypy Cpeibl H3MEPAEMOro
pacxona ompenenserca no dgopmyie (3)
K? =[1+0,0000165275- 20)]" = 1,0084.

2.4. Koa(xhurueHT KOppeKIHH Ha IUIOTHOCTh H3MEPSEMOro pacxolia
onpenensercs uo copmy:ie (4)

Kp = 1/791,9 =0,0355,
p=p[1-(t, - 1)},

mpa t, =t' p=p.
2.5. Ounpenesyiense KoadxpuiHenTa KOPPEKUHA pacxoia Ha umcino Pei-
Hombaca Kg,

2.5.1. Tlo copmyne (9)

« _0,0361-0,24-11082,96-365,3-791,9 - 1,0084- 0, 0355
24.287.1,0084-10,5-10~0

2.5.2. 3Ha4YeHAS BCOOMOIrATE/IbHBIX BEJHIAH OnpeAessmoTca Ho GopMy-
aam (6, 7, 11, 12)

Re =14,1-105.

_ 0,0029-0,408""

W =0,0011;

C=0,660—0,0011=0,6589;

B

_0,0011-14,1-10°

0,66 -10° = 0,023s5;

1

0,6589 - 0,0235
S, = ———————— = 14,076.
0,0011
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2.5.3. Io dropmyne (10)

S = 0,0235/14,076"" = 0,00023.
2.5.4. Ilo ¢opmyne (8)

14,1-10° - 0,6589
Re =

=Tt 0T 2 14,1410%
0,66 - (1 - 0,00023)

5.5. Koodipumaenr koppexmus pacxoia Ha HHECIO Pelimonmbaca
ompejensercs no gopmyne (5)

0,75
0,6589 +0,0011{10°/14,1-10° )]
- 0,660(1 - 0,00023)

2.6. CpemnHmii cyroynbii oObeMHBIM pacxoll NHTaTe/bHOK BOAM
onpenenserca no dopmyse (1)

=0,9986.

KR:

Q. = 0,24-11082,97-365,8-1, 0084-0,9986 - 0, 0855 = 84785,2 m® / cyr

CpengEd 49acoBOH pacxol MOHTATEIbHOH BOALI B TEYCHHE CYTOK
onpenesseTcs

Q, = Q,,/24 = 34735224 = 14473 M.
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Ipunoxenue 3
(Cnpasousoc)

IIPHMEP PACYETA IIOTPEIIHOCTH H3MEPEHUH PACXOJA

NUTATEIBHOH BOJIBI 3A MIOXOIPEBATEISAMH BbICOKOIO
JABJIEHHSA

1. Hcxommpie HamHble WIA pacyeTa NOrpeMHOCTH H3MEPEHHE ompe-

[EJI0TCA:

— it CY — H3 nacnopra B NOBEPOYHOIO pacyera;
— wia CH, BXoasmmmx B CACTEMY — H3 [IaCOOPTOB, TEXHHYCCKHX OIH-

>agdif, AHCTPYKIHMH NO 3KCIUTYATAIHH, IPOTOKOJIOB IOBEPOK;

— YHCJICHHBIC 3HA49CHHA BIHAIOMMX BCHYHH ONPCACIIOTCH 3KCOCPH-

VCHTATHHBIM MyTeM H PacCYHTHIBaIOTCA 10 opmyie (16).

2. Vcxonnbie 1aHHbIC
2.1. M3 nacmopra ® moBepounoro paciera CY:
— BHYTpeHHHH InaMeTp TpyGompoosa nepen CY

IPA 20°C uviiiiiiiereneenie e res e ssessesassaeseeseesaesassanensanes Dy = 287 mum;
— maaMerp otBepctas CY npr 20°C.......covcevnnenenneen dyo = 183,115 mMm;
— OTHOCHTENBbHAS WIOMALE CV..cocviriiniiniirirceicnansaessessenanns m = 0,408;
~— KOBPAHIHEHT PACKOMA <...oovevieveenrrrcuesanscsssserumeeseacesceseaces o = 0,660;
— IUIOTHOCTb BOIBI B PAGOSHX YCIOBHSX.......reversenerens p, = 791,9 xr/m3;
— IMHAMAYECKasA BA3KOCTb BOXBI

B PAGOTHX YCIOBHAX «..oceveervrnrmecsecssenscesessessseseces p = 10,5108 kre-c/m?;
— KoadypHUHEeAT KOPPeKIHH Ha IHCI0 Peinonbaca ........ Ki. = 0,9986;
— HpeNe/bHbIA Nepenal HABICHHN ....cvereersrerererenees Ap,, = 0,16 xrc/mM?.
2.2. M3 TexHAYECKOro OMHCaHHA H Hacnopta Ha "Candup-22":

— IAAaNa3’oH H3MEPECHHA NEpelaRa AaBRJIEHRA ........... ap,, = 0,16 Kre/M?;
— npenesn OCHOBHOH BOIMYCKaeMOH MOTPEIMIHOCTH.........cceeeemeeennnnen. 0,5%;

— NONOHATE/bHaA HOMPENIHOCTh OT H3MCHCHHS
TEMIEPATYPhl OKPYXalomeH Cpempl

Ha Kaxmpie 10°C oT 20°C He IPEBBIIACT ......eveeurerereenerneeraeerannss 0,45%.
2.3. U3 rexumgeckoro onucanus Ha PCH:
— IMANa30H H3MEPEHHE PACKONA... +ereeereereceeasenas ot 0 no 2000 M3/4;

— OCHOBHasl ROIYCTHMAS DOMPEIIHOCTD wu.veerevevevesssssescssescsescnsaenns 0.5%;
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— panboNbinee IOMYCTHMOE H3MEHEHHE NOIPEMEOCTH

Ha xaxapie 10°C A3McHEHASA TeMIepaTypbl OKPYXaloIe#i cpemsi

OT 20°C HE HPEBBIIIACT .....c..vcerererrirreeresssesscrsserssnasasassasssesrasssssone 0,1%;

— HauGosbimee J0DycKaeMoe H3IMEHEHHE NOrPeIHOCTH

[pH OTKJIOHCHAH HaOpAXCHHA OHTaHHA Ha wnoc 10%

WIH MEEYC 15% 0T 220 B He OPEBBOUACT.....c.ccvvevecnieececncenenne. 0,25%.

2.4, A3 texauueckoro ommcaHud Guioka m3Bnevenus kopas BUK-1 —
OCHOBHAs JOITYCTEMasi HOrpemHocTb cocTarsieT 0,5%.

2.5. VI3 TeXHHYECKOrO ONMCAHMS IUIAaHHMETpa — HOTPEINHOCTh 0Opa-
60TKA DpA IIAHAMETPEPOBAHAH PE3yJIbTATOB H3MEDEHHH Ha NHArPAMMHON
Hymare coctariset 0,2%.

2.6. INorpemmocTb, BROCHMas JIHHACH CBA3H, IPHHEMacTCA papHOK 0.

3. YoiioBas BbIIOJHCHAS H3MCPCHHH:

~-- CpeIHAS TeMIEpaTypa OKPYXalollero Bo3xyXa

B MecTe ycTaHOBKH [THIT .......occcviniiiiiicciccnenee 301,4 K (28,25°C);
— CpemHAd TEMOEpaTypa OKPYXalomlero BO3AyXa

B MecTe YCTAaHOBKH PCH ........ccevvviiiiiiviennccceeennna. 293,7 K (20,55°C);
— HAIPAXKEHHE IATAHEA ... ..veereenrererereereessessosssessuassasesssssassansisns 229 B.

4. PacyeT NOrpelmHOCTE H3MEPCHHAH.
4.1. Cpensee KBajpaTHYeCKOe OTKJIOHEHHE HOIpeUTHOCTH Ko3(prnm-
€HTa pacxojia onpeaessercs coracto [4] no dopMyine

Gay = (0,5Vm)2 +62, +02p .

(w1 0,36<m<0,64),
e Gy =20,(1+m?/a)=2-0,035(1+0,4082/0,660) = 0,088;
6op = 26 5(m?fa) = 2-0,15(0,4082/0,660) = 0,076.

Ogy = ,/(0.5,/0, 408)* + 0,088 +0,076> = +0,34

(u3 [4] onpenessiem: npu m > 0,40, = 0,0350, = 0,15).

Morpenmocts koadduunenra pacxoga CY apudMeTHHEecKH CyM-
MEpYeTcs ¢ abCOMOTHBIMM 3HAYEHHWAMHM NOrpelmocTed O, (3a cyer
cMemenns e, orsepcTus CY oTHOCHTENbHO TpyGompoBona), O, (3a cuer
YCTyHOB A BHYTPH HPSMOro ydactka TpyGODpOBOIa OT COCTHIKOBaHHMbIX
Tpy6 nepen CY),0, (3a cueT COKpalneHHs LTHH NPAMBIX Y4acTKOB Tpy6Go-
MPOBO/OB).
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0,0005D,,
< 2

0,1+2,3m
(h/Dy)100 < 0,3% oy =0;

Ipr

x w =0
Gy =0.

Gy =04y =0,34.

4.2. Cpemnee KBalpaTHYeCKOE OTKJIOHEHHE NOTPEIIHOCTH KoadhHIE-
€HTa KOppeKIHH pacxoia Ha yHCJIO PefiRobaca BeramcgeTcs mo opMysae

ok, =(1-Kg,) 6, =(1-0,9986)2,4 = 0,0034,

e O, — CpemHec KBAlPaTHIECKOC OTKJIOHCHHE NOIPEIHOCTH
onpcacJICHAA BA3KOCTH,

o, =(1/D8, =4,8/2=2,4.

OTHOCHTE/NMbHAS NOTPEIIHOCT onpelesicHus Koa(pHIMEHTa IHHAMH-
9eCKOH BA3KOCTH PacCIHTHIBAETCA MO hopmyie

8, = (An/p)-100 = (0,5-10°/10,5-107°)100 = 4,8%,

by (S Au — OOJIOBHHA JeJicHHd rpadAKa ONpCHC/ICHHA BA3KOCTH
[10].
4.3. Cpepmaee KBajJpaTHIECKOE OTKJIOHEHHE MOrPEHIHOCTH ONpERE/ICHHSA
IVIOTHOCTH BBIMHCIIAETCA 1O thopMysie

5, = (1/2)3, = 0,0006/2 = 0,0003%.

OTHOCHTE/IbHAA MOrPEHIHOCTh ONpENes/ICHHY [UTOTHOCTH PacCYHThI-
BaeTcs oo cropMyie

8, = (Ap/p)100 = (0,05/791,9)100 = 0,0006%,

Tie A, — [ONOBHHA HEJICHAA TaGmae! onpenenienus wiotHoctu [10].
4.4. CpexHec KBaJpaTHIECKOE OTKJIOHCHHE NOIPEIIHOCTH ONpeNe/icHUs
pacxona BbrHCgeTC 1o dopmysne (15)



2

o,= 0,342 +0,00342 +.0,00032 + (0,52 + 0,52 + 0,52 + 0,22 +0,45% +0,252)0,25 =
= +0,616%.

4.5. TorpemBoCTb H3MEPCHHHE pacXOna MHTATE/bAOM BOAB:
§ = 1204 = 11,232%.
I'panAmbl  NOBEPHTENHHONO HHTEpBaa NOTPEIMHOCTE  H3MEPCHEA

pacxoa NETaTe/ILHOR BONDBI:

2-0,616 - 2000
100

IlorpemHOCT, HWIMEpEHHH He mpeBHIIAacT HOPMY  TOYHOCTA
Spon < £1,5% .

| =]a4] = =26,4 WM,
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