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n p A B W n A n o M ETPODN OT U MK

FocynapcTaexHas cucTema obecrniedeHus eqUHCTBA M3MePeHMA

METOAUKA BbINONHEHUA U3MEPEHUIA NPU NOMOLLIU TYPBUHHbIX, POTALIMOHHbLIX
U BUXPEBbIX CHETYUKOB

State system for ensuring the uniformity of measurements.
Procedure of measurements by turbine, rotary and vortex meters

Oara BBegeHnss — 2007—06—01

1 O6bnacTtb npuMeHeHun

HacTosme npasuna pacnpocTPaHAIOTCS Ha CHETYUKN ra3a NPOMBILLNEHHOO 1 KOMMYHanbLHOro HasHa-
HEHUA U yCTaHaBNMBAIOT METOAMKY BbINONHEHVS 3MEPEHNI 3HeprocofepkaHusa u o6bema NPMpoaHOro raaa,
cooteeTcTBYytOWEro TpeGoBaHusam FOCT 5542, npueeneHHOro K CTaHaapTHeIM yerosusim no FOCT 2939 u

“3MEPEHHOTO C MOMOLUbIO TYPOMHHLIX, POTALMOHHLIX (POTOPHBIX) M BUXPEBbLIX CHETUYMKOB (PACXOAOME-
POB-CHETHUNKOB)

Hacmnu.me npasuna He pacrnpocTpaHAOTCA Ha CYEeTYMKM ra3a BLITOBOro Ha3HaYeHUs.
2 HopmaTuBHble CCbINKK

B HacTosLuMX npasunax NCnonk3oBaHb! CCbINKW Ha cnegyoline HopMaTMBHbIE AOKYMEHTHI:

FOCT 8.395—80 locynapcTeetHas cucTeMa 06eCneqeHNs eAMHCTBA U3BMEPEHU. HopmaneHbie yono-
BUA n3mepeHui npm nosepke. O6uue TpebosaHus

rOCT 8.586.1—2005 (CO 5167-1:2003) ocymapcTeeHHas cuctema 06ecneyenns equHCTBa Name-
peHnit. MamepeHne pacxofa W KOMM4ECTBa XUOKOCTEN W ra3oB C MOMOLbI0 CTAHAAPTHBIX CyXaloLmx
ycTpoucTs. YacTs 1. MpuHumMn MeToaa uamepeHuin n oblume Tpeboeanus

FOCT 8.586.5—2005 [ocypapcreeHHas cuctema obecneyeHus egvHCTBa viamepeHuid. MiamepeHue
PacxoAa v Konu4ecTBa XMAKOCTEN M ra3os C NOMOLLUbIO CTaHAAPTHBIX CYXKaIOLWMX YCTPONCTB. YacTb 5. MeToau-
K& BbIMONHEHRNA U3MEPEeHUi

FOCT 2939—63 [a3bl. Ycnosus ans onpepnenexns obbema

FOCT 5542—87 [aawl roptoume NpUpPOLAHbIE A1 NIPOMBILINIEHHOTO K KOMMYHarBHO-BbITOBOO Ha3Have-
HUs. TexHuyeckme ycnosus

rOCT 15528—86 Cpepncrteauamepexni pacxoaa, o6bema unv Macchbl NpoTeKaoWmMX XUGKOCTU NTasa.
TepMuHbl v onpeaenexHna

MOCT 17310—2002 lasbl. [TMKHOMETPUYECKUA MeToq, onpegeneHus NIOTHOCTY

FOCT 18917—82 a3 roptounit npupoaHbIi. MeToa oT6opa npob

FOCT 22667—82 Ta3sbi ropioune NpupoaHble. PacueTHblil METOR ONpeeneHns TenmnoTkl CropaHus,
OTHOCUTENbHOW NNOTHOCTY U vKcha Bob6e

FOCT 23781-—87 Taskl roproune NPUPOAHLIE. XpoMaTorpanuyeckuii METoA onpefeneHns KoMMo-
HEeHTHOro cocTaea

FOCT 30319.1—96 a3 npupoaHsii. MeTogbl pacueTa uanyecknx ceoincTs. Onpeaenenune usnyec-
KX CBOMCTB NPUPOAHOro rasa, ero KOMNOHEHTOB I NPOAYKTOB ero nepepaboTku

rOCT 30319.2—96 a3 npupoaHbI. MeTogbl pacieTa huan4eckmx cBoncTe. Onpeaenexne Koaddu-
LUMEHTa CKMMaeMoCcTH

Wsnanue odhuuuansHoe
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FOCT P 8.577—2000 ocynapcTBeHHas cucTeMa oBecneyeHus €0MHCTBa namepeHuit. TennoTa obb-
eMHas (9Heprus) cropaHns NpupoaHoro rasa. O6Lme TpeBoBaHNS K METOAAM onpeaeneHuns

PMI" 29—99 TocynapcTeeHHas cucTeMa obecreyeHVs eanHCTea usmepenuin. Metponorua. OcHosHble
TEPMUHbI M ONpeaenexus

PMI™ 62—2003 lNocyaapcTBeHHas cuctema obecrnieveHus eauHcTea namepekun. OBecnevexune
3EKTUBHOCTU UIMEPEHUIA NPY YNPABNEHUN TEXHONOrMUYECKUMM npoteccamu. OLieHNBaHUE NOrPELLHOCTU
W3MePEHUI NPK OrPaHN4EHHOR UCXOAHOMN MHPOPMaLIMK

MNP 50.2.006—94 IocynapcTeeHHas cucTeMa obecneyermns eanHCTBA uamepeHui. Nopsinok npoeene-
HUSA NMOBEPKM CPEACTB U3MepeRn

MNP 50.2.009—94 TocynapcTBeHHasn cucTema obecrieueHuns eauHCTBa usmepeHuid. Mopsaok nposese-
HWS NCTILITaHWIA 1 YTBEPXKAEHUA TUNE CPEACTB U3MEPEHMUIl

NB 08-624-—2003 Mpasuna 6e30MaCHOCTU B HEHTAHOM 1 ra30BON MPOMbILLNEHHOCTH

Nb 12-529—2003 NMpasuna 6esonacHocTy cucTem rasopacnpefenenus n rasonotTpebnexus

MpuMeuaHue— MpyNonb3oBaHM HACTOALLMMI NPABUIAMM LenecoobpaaHo NpoBEpPUTL AENCTBUNE CObINOY-
HbIX CTAHAAPTOB B MH(POPMALMOHHO CMCTEME OBLLEIO NoNb30BaHNA — Ha ohnuMansHOM caiTe HaLMOHANBHOro Oprana
Poccuiickoit ®efepaunn no craHgapTvsaumum B cetm MHTepHeT nnu no exerogHo nsnasaeMomy MHDOPMALMOHHOMY yKa-
3aTenio «HauvoHarnbHbIe cTaHaapThi», KOTOPbIK ONYBAVKOBAH NO COCTOSHMIO HA 1 AHBAPA TEKyLero roaa, u no cooTeeT-
CTBYIOLLM €XXEMECAYHO M3AaBAEMbIM MHDOPMALMOHHBIM YKA3ATESIAM, OMyGIUKOBAHHLIM B TEKyLLIeM rogy. ECrin cobinou-
Hblif IOKYMEHT 3aMEHEH (M3MEHEH), TO NPV NOMb30BAHWN HACTOSLNMM NIPaBUNaMM crnefyeTt pyKOBOACTBOBATLCA 3aMEHEH-
HBIM (M3MEHEHHBIM) JOKYMEHTOM. ECNN CCbINOYHBIN AOKYMEHT OTMEHeH 6e3 3ameHbl, To NonoXeHve, B KOTOPOM AaHa
CCBINKa Ha Hero, NDUMEHAETCA B YACTK, He 3aTparvBaloLLelt 3Ty CCbImKy.

3 TepMuHbI, onpeaeneHns, o603HauYeHus n COKpalweHus

3.1 TepmuHbI n onpeaenexus

B HacToAwmX npaBrnax npumeHeHs TepMimHbl o FOCT 15528 v PMI™ 29, a Takoke cnegyoLwne TepMnHbI ¢
COOTBETCTBYIOLLMMMK ONpeaenieHnaMI:

3.1.1 nameputennHbIA TPy6oNpoBoa: Yuactok ipy6Gonposoaa, rpaHnLibl M reoMeTpUYecKne xapakre-
PUCTWKKN KOTOPOTO, &8 TaKkke pasmeLlieHne Ha HEeM CHEeTYMKA, MECTHBIX COMPOTUBIEHUI, CPEACTB M3MepeHUii
napameTpoB rasa HOPMMPYIOTCS HACTOALMMM NPpaBunam 1 (UNN) HOPMATUBHBIMIA LOKYMEHTaMI Ha KOHKPET-
HbI CYETYMK raza.

3.1.2 mecTHoe conpoTuBnenune: GUTUHIK, 3aNOpHas apMaTypa, (UNbTpPs! U Apyrue anemeHTbl name-
puTensHoro Tpy6onposoaa, MCKaXaloLLye KNHEMAaTUUYECKYI0 CTPYKTYPY NOTOKa.

3.1.3 nposepka peanusauun MBU: YcraHosrneHme opraHom rocynapCTBEHHOM MEeTPOnorm4ecKon
cnyxGbl (Vv ApyrM 0uUMANEHO YHIOITHOMOYEHHBIM OPFraHOM, OPraHN3aLIMeit) COOTBETCTBIS peanuaaumn
MBW TpeboBanusM HacTosAWMX Npasur.

3.1.4 ynenbHan ob6bemHasi TennoTta cropahus. KonuyecTteo Tenna, KOTopoe BblOENseTca npu
NONHOM CropaHum ra3a B BO3Ayxe MNpyv NOCTOAHHOM JaBNeHNN 1 NOCTOAHHOW TemnepaTtype, OTHeCEHHOE K 00b-
eMy CyXOro rasa, onpeenseMoMmy rpv CTaHBapTHbIX YCITOBUSIX.

MpuMeuaHne— Boiclyo ynensHyio oGbeMHylo TENNOTY CropaHust oNpenensioT NOCNe NOMHOM KOHAeHcaLUMn
0BpasyloLLMXCS B NPOLIECCe CropaHNs BOAAHLIX NGPOB, & HU3LLYIO YAENbHYI0 06bEMHYI0 TENMOTY CropaHNs — NPy HaNMYMK
BOAAHbLIX N2pOB B NPOAYKTax CropaHus rasa. Ha npakTuke UCNOMb3YIOT TOMLKO HU3LIYKD TERMOTY CrOPaHUs rasa, Tak Kak
4aCTb TENNOTbI B peanbHbIX YCHOBUAX PACXOAYETCS Ha UCNapeHne Bofbl, 06pasyioLLEeiiCs B NPOLIECCE roperus.

3.1.5 ysen yuera rasa: KoMnnekr CpeAcTB U3MEPEHUI U TEXHUYECKUX YCTPONCTB, 06ECTeunBaIoLLMX
y4eT obbema rasa, NpBeAEHHOTO K CTaHAAPTHLIM YCMOBUSIM, & TaKXKe KOHTPONb U perucrpauuio ero napamer-
poB.

3.1.6 yeryn: CMelieHne BHYTPEHHIX NOBEPXHOCTEN U3MEpUTENLHOro TPyBONpPOBOaa U CHETYMKA B
MECTe UX CTbika, 0BYCrOBNEHHOE CMELLEHIEM OCEI STUX CeKLIWIA U (MNi) pasznuumem sHaueHUii ux BHYTPEHHNUX
AVNaMETPOB, 1 (UNW) OTKIOHEHWEM OT KPYITIOCTY U3MEpPUTENbLHOTO TpyBonpoeoaa.

3.1.7 aHeprocopepxaHue: Konn4ecteo Tenna, KOTOPOe BLIAENAETCS B NPOLLECCE NOMHOTO CropaHus
rasa B BO3yXe Npu NOCTOSIHHOM [JaBNEHW Y NOCTOAHHOM TeMneparype.

3.2 Obo3aHauyeHus

O6o3navuerns, NnpUMeHsieMble B HACTOSILLMX NpaBrnax, npuseneHs! 8 Tabnuue 1.
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Tabnuuya 1—YcnosHsie 0603HaYeHus napameTpoB

YcnoeHoe o6oaHaqeHue HaumeHosaHue napameTpa

BHyTpeHnuii anameTp TpyGonpoesoga, Mm
3HeprocozepxaHue (Tennora cropanus) rasa, Mk
YnaensHas o6beMHas TennoTa cropaqus, MOx/m
KoacbpuumeHT cxumaemocty rasa

Pacxon rasa, m°/y

Ab6conioTHoe nasneHue rasa, MMa
ATtmMocthepHoe nasnenve, MMa

MabeirouHoe fasnenve rasa, MMa

CpepnHee KBafpaTMUECKOe OTKNOHEHME
TemnepaTypa rasa, °C

TepmoavHammnieckas Temnepatypa rasa, K
ObbeM rasa , m°

MonspHas Aonst i-ro KOMNOHEHTa CMecU
OTHocuTenbHas norpewHocTs, %

MpuBeneHHan norpetuHocTs, %

MnoTHoCTk raa, kr/m®

ABconioTHas norpeLHocTL

POR X<~V oOXxTMO

MpumeyaHue — OcrantHbie 0603Ha4YeHNA cM. B TEKCTE HacTOALLMX NpaBun.

Wkpekchl, BxogsAwwme B yCroBHbiE 0603Ha4eHNS KOHKPETHBIX napameTpoB, OTHOCAT K BENWYMHAM, Xapak-
TEPU3YIOLWMM 3TU NapameTpbl, N 0603HaYAIOT;

€ — CTaHhapTHble ycrosust (Temnepartypa 293,15 K, gasnenue 0,101325 MnMa)

B — BEPXHWIA npeaen usmepeHunn:

H — HWXHUWIA Npefen naMepeHuin;

max — Haubornbluee 3HaYeHVe napameTpa;

mMin — HaMMeHbLLEee 3Ha4eHNe NapaMeTpa;

«—» (3HaK Hap 0603HaYeHeM NapameTpa) — cpeaHee 3HadeHue napameTpa unu BENUYMHbIL, paccum-
TaHHOM M0 CPEAHNM 3HAYEHUSIM NapaMeTpos.

3.3 CokpauleHus

B HacTosLMX NpaBunax NpUMeHeHb! CreayioLLmMe CoKpalLeHus:

CU — cpepcTtBo(a) namepenuii;

WUT — nameputenbHbIit TpyGonposopa;

MBW — meToamKa BbINONHEHWA M3MEPEHNI.

4 Tpe6oBaHMs K NOrpeLHOCTU U3MEPEHUI

4.1 3HaueHns OTHOCUTENbHLIX MOrPeLIHOCTelN NaMepeHnii obbema, NPUBEAEHHOro K CTaH4apTHbIM
yCINOBUAM, 1 SHEProcoAepKaHUsa NPMPOAHONO rasa o HaCcTOSILLMM NPaBUNaM 3aBUCAT OT BbiIBpaHHLIX C, 3Ha-
YEHWU NapamMeTpoB NOTOKA ra3a, MeToAa v YCIOBUIA M3MEPEHUIA.

dopmyribl AN pacyeTa MorpelHoCTY PeaynbTaToB U3MepeHuil obbema rasa, NPUBELEHHOrOK CTaH-
AapTHLIM YCNoBUSiM, U SHEProcofepxaHuns npuBeaeHst B pasaene 12.

4.2 TMpepfenbl norpelHOCTeN Pe3ynbTaToB U3MEpPeHWi obbema rasa, npuBeaeHHOro K cTaHaapTHbIM
YyCrosusiMm, 1 3Heprocoaepxxanms no Kaxxaon peanvaauum gaHHon MBU yctaHaesnuBaloT Ha OCHOBaHWM pacue-
TOB B COOTBETCTBUM C pasgdernom 12.

5 Metopn namepenui

5.1 Namepenns obnema rasa, NPUBEAEHHOTO K CTAHAAPTHLIM YCNOBUSIM V., BbINONHSAIOT U3MepeHnem
oGbema rasa npu paboumx yCrnoBusiX C NOMOLLBI0 TYPBUHHLIX, POTALMOHHBLIX VMK BUXPEBLIX CHETUMKOB 1 npu-
BEIEHUEM O K CTaHAapTHbIM YCNOBUAM O hopMmyne

Vo= V2 (1)
Pe

wnum
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Vo= v P @)
p.TK
rae V — obbem rasa B pabounx ycriosusx, m3;
P VP — NNOTHOCTL rasa Npu CTaHRapTHbLIX U pabounx ycnosusix, Kr/m3;
PV p — [aBnerune rasa npu ctaHaapTHolix U pabounx ycnoeusix, MiMa;
T v T — TepMoArHammuyeckas TeMnepaTypa rasa npu CTaHAapTHbIX M paBounx yerioBusix, K;
K — KoahdULMEHT CXMMaeMOCTH rasa.

5.2 WamepeHne sHeprocosiepxaHusi BbINOMHSIOT YMHOXEHWeM o6bema rasa, NpUBEAEHHORO K CTaH-
A3PTHBIM YCMOBUAM, HAa €ro PaCCUUTAHHYIO UMK USMEPEHHYID 06LEMHYIO yaenbHYIO TENMOTY CropaHus Npu
CTaHOapPTHbIX YCNOBUAX.

5.3 MpuHumn aeincTens TYpEMHHBIX M POTELMOHHBLIX CYETYMKOB ra3a OCHOBaH Ha B3auMOAencTBnmI nog-
BUXHbIX 31@MEeHTOB WX NpeobpasosaTene, yCTaHOBNEHHbIX B U3MEPUTESIbHOM TPYyGONPOBOAE C ABMKYLLIMMCS
110 HEMY MOTOKOM rasa.

MNpeo6pasosatens TypGUHHOrO THNa NpeacTaBnsieT cO6Oi KPbINbYaTKY, OCb KOTOPOU COBMAAAET C 0ChI0
TpyGonposoAa. C noMOLWbIO Kpbinb4YaTKv 0CeBasi CKOPOCTL NOTOKA rasa npeoGpa3ayeTcs B YrroBYIO CKOPOCTb
BpaLLieHus, koTopast (PUKCUPYETCS CHETUMKOM Yncna 06opoToB. CKOPOCTL BPaLLEHWS KpbINb4ATKM NPONopLvo-
HanbHa 06LEMHOMY pacxoay rasa, a Ynucno oGOpPOTOB KpbiNbYaTku — obbeMy rasa, npoLleaeMy yepes
npeobpasoBatens.

MNpeoBpasosaTens pPOTALMOHHOrO TMNa NpeacTaBnseT cobol YCTPONCTBO C OAHOM UNW ABYMA Napami
pOTOpPOB, BLINCNHEHHLIX B BUAE LLECTEPEH BOCbMEPUHHON (hOPMbI, HAXOARLMXCSH B IOCTOSHHOM CLienneHuu.
BpalueHve wecTepex NpoucxoamT noj Bo3aencTBUEM Pa3HOCTU AaBNEHWI rasa Ha BXoae M Bbixofie Npeobpa-
sosartens. [1pu BpalleHut POTOPOB MMM NOMEPEMEHHO OTCEKAKTCS OT BXOAa 06beMbl rasa, paBHbie 06Lemy
U3MepUTEnbLHOM Kameps!, 06pasoBaHHON BHYTPEHHEN NOMOCTLI0 KOPIYCa W BHELLHEe NOBEPXHOCTHIO MOMNOBM-
Hbl WeCTepHN. U3 uamMepnTensHON Kamepbl ra3 BbITECHSETCA POTOPOM B BLIXOAHOM NaTpyBok cyeTunka. 3a
OJMH MONHbIN 06GOPOT ABYX POTOPOB OT BXOAHON MOMNOCTU B BLIXOAHOM NATPYBOK CHETUMKA NepeMelLaeTcs:
06bem rasa, paBHbi 0OGbEMY HeTbIPeX U3MEPUTENbHBIX Kamep.

Yucno o6opoTos poTOpoB NPsIMO MPOMNOpLMOHanbHO o6beMy rasa, npolealemy Jepes npeobpa-
30BaTenb.

5.4 TpuHuMn AeACTBNS BUXPEBOFO CHETHMKa—PaCcX0A0Mepa OCHOBaH Ha adpekTe (POPMUPOBAHUA B
NOTOKE raza Lienoyku perynapHbIX Buxped (fopoxku KapMara) B crnege 3a HenoABWKHbLIM TENOM 0B TEKaHuS.

MpeobpasosaTens BUXpeBOro Twna npeacTaBnsieT coboit oTpe3ok Tpy6onpoBoaa, B AMaMeTpanbHol
MIOCKOCTU KOTOPOFro NepneHAMKYNSpHO NMPoAonbHOM OCK TpybonpoBoaa pasMeELLEHO HEMOoABWXHOE Teno
oBTekaHns cneumnanbHoi opmbl. Mpy 06TekaHMM HENOABWKHOIO Tena obTekaHus NOTOKOM ra3a B cneae 3a
HWUM 0BpaayloTcs perynsipHbie BUXPEBbIE CTPYKTYpbl. HyBCTBUTENLHLIN 3neMeHT npeobpasosatens npeobpa-
3yeT 3Hepruto BUXpei B BbIXOAHON MHOPMAaLIMOHHbIV curHan. YactoTa BuxpeoBpasoBaHns NponopLmMoHars-
Ha 06beMHOMY pacxogy rasa, a “Yncro UMNyNLcoB — o6bEeMY rasa, NpoLueswemy HYepea npeobpasoparens.

6 TpeGoBaHusA kK cpefcTBaM M3MepeHUis

6.1 Ycnosus npumerenns CU aonxHbl COOTBETCTBOBATL TPEGOBaHUAM NPeAnpPUATUA-U3roTOBUTENS B
OTHOLLEHWM CNEeAYIOLLUX NapaMeTPOoB U XapaKTepPUCTUK:

- KNMaTUYeckue yCnoBus aKCnnyaralmu;

- pabouue ycrnioBust akCrnnyaTauuuv (AaBrieHue, TeMnepartypa v pacxog rasa);

- AONYCTUMbIE HANPSXEHHOCTU NOCTOSHHbIX U NEPEMEHHbIX MarHUTHLIX NOMNEN, a TakKe YPOBHM MHAYCT-
pyanbHbIX paguonomex;

- [ONYCTUMbIV YpOBEHbL BUOpauuin Tpybonposoaa;

- AOMYCTUMBIA YPOBEHb NyNbcalunii napaMmeTpoB NOTOKa;

- XapakTepucTuku sHeprocHabxerus.

6.2 uanasoHbl uamepeHuit npumeHsembix CY OMKHLI COOTBETCTBOBATL AMana3oHaM U3MEHEHWs
KOHTPOMMpYyembix napameTpoB. MakcvmanbHbie ¥ MUHMMAaTbHbIE 3HaYeHUs N3MepsSeMblX NapameTpoB OOMK-
Hbi NepeKkpsIBaThCcs ananasoHamu CU.

B cnyyae npumeneHusi CW, y KOTOPbIX HOPMUPOBAHA NPUBEAEHHAS NOTPELLHOCTL, PEKOMEHAYETCR, YTO-
6b! MakcmManbHoe 3HaYeHue n3MepseMoro napamerpa Gbino Kak MoxHo Grike k 90 % BepxHerc npeaena
n3MepeHuin KoHkpeTHoro CU.

6.3 Bce CU ponmxHbl cooTBeTCTBOBaTL TpeboBaHusM no BezonacHocTy ux npuMererus no N6 08-624 u
MNb 12-529.
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7 CocraB komnnekra CH, TeXHU4ECKNX YCTPOWCTB U TPeGOBaHUR K X MOHTaXY

7.1 Tpe6oBaHna k coctaBy komnnekra CU u TexHuYeCcKux YCTPOUCTB

7.1.1 CW, npumensembie Ans onpeaenexns obbema rasa, NPUBEAEHHOIO K CTaHAAPTHLIM YCIOBUAM, U
3Heprocoaep)aHus NPUPOLHOro rasa:

- 06bema unm 06bLeMHOro pacxoaa rasa rnpy paboumx yCrnoBuUsX;

- 30bLITOYHOTO U aTMOCHEPHOro Nk aBGCOMKTHOMO AaBNEHNSA rasa;

- TeMnepaTypbi raaa;

- KOMNOHEHTHOTO COCTaBa ras3a un NMOTHOCTK rasa NP CTaHAaPTHLIX YCIOBUSX;

- BHEeprocoaepxaHns (Npy HenocpeacTBEHHOM U3MEpEeHWM 3HEeProCOLEepXaHusl), a Takke CpeacTsa
perncTpaumm n 06paboTkm uamepuTensHON nHgopMaLmi.

7.1.2 Cocrtas komnnekta CU onpegensioT No COBOKYNHOCTU BENWUYUH, MOANEKALWMX N3MEPEHUIO UNK
pacyeTy Ans onpeaenexus obbema, a Takke UCXOAS 3 TpeByeMOoil TOYHOCTY BLINOMHEHNS U3MEPEHWIA 1 3KO-
HOMUYECKO# LienecoobpasHocTy.

PekomeHayeTcs npuMeHe e CHeTYNKOB-PECXOAOMEPOB C UMY MLCHBIMM BbIXOLHLIMU CUrHaNamm, dop-
MVPYEMbIMU 31TEKTPOHHLIMW 31eMeHTaMu (MUKpOCXema, TpaH3UCTOp, ONTonapa), TUMbl KOTOPbIX PUBEAEHbI B
SKCMIyaTaLMOHHON [OKYMEHTALMN HA KOHKPETHBIA KOPPEKTOP MU BLIMUCIUTENBEHOE YCTPONCTBO. Mpu oTCyT-
CTBUM yKasaHHOW UH(OPMaLMK CNeAyeT COrnacoBaTh NPUMEHEHNE KOHKDETHOTO CYETUMKA-PacXoAoMepa ¢
U3roTOBUTENEM KOPPEKTOPA UMK BbIMUCIUTENBHOMO YCTPONCTRA.

7.1.3 BHeoGxoanmbIx criyqasx Ha TpyGonpoBoje 4N hopMUpoBanus HeoB6XoL4MMON CTPYKTYPbI NOTOKA
nepes CHeTYMKOM yCTaHaBMMBAIOT CTPYEBbINPSIMUTENN, YCTPONCTBA NOATOTOBKM MOTOKa, TYp6YyMsaTopsl 1
Apyrve ycTponcTsa.

Ans 3aliuTbl c4ETUMKA OT CofIEPXKALLUXCA B NPUPOAHOM rase CMONMUCTLIX BELWLECTB, Nbinu, Necka, MeTarn-
NUYECKON OKaNMHbI, PXaBYNHBI U APYTUX TBEPALIX HYaCTUL CrIEAYET NPUMEHSITH Fra30Bble PUNbLTPI.

Anst yMeHbLLIeH!S 3aCOPEHNS «NasyX» POTALIMOHHBIE CHETUMKW PEKOMEHAYETCA YCTaHaBNMBaTL Ha Bep-
TUKanbHOM y4acTke TpyGonpoBoa ¢ NOTOKOM, HanpasrieHHbIM CBEPXY BHU3.

7.1.4 Pekomenayetcs obecneumsaTh BO3MOXHOCTL NOAKMIOUEHUs K TpyBonposoay ayGnvpyowwmux CU
napameTpos rasa.

7.1.5 B cnyyanax HegonycTMMOCTV MpepbiBaHWs NOTOKA rasa Npu NpoBeAeHUU paboT, CBS3aHHBIX C
OTKNIOHEHNEM NN AEMOHTEXOM CHETUMKA, 8 TAKXKE C LieNbio HEAONYLLEHUS NOBPEXIEHUS CHETYMKA NPY NYCKO-
Hanago4Heix paboTax Tpy6ornposog 06opyayioT GannacHoi nHuei. Mpu aToM 0BecneyYnBaioT KOHTPOb rep-
MEeTUMHOCTY NepekpbITus BannacHoi NMHNA.

7.2 YcTaHOBKa CYETHUKOB

7.2.1 C4eT4nK MOHTMPYIOT Ha UT B COOTBETCTBUN C TPEGOBAHNSAMN TEXHUYECKOM AOKYMEHTALIMMN Ha KOH-
KPETHbIA CHETUMK, yCTaHOBIEHHBLIMU Npy yTBEepXAeHU Tuna CU ans:

- AOMYCTUMBIX OTKNOHEHWIA BHYTPEHHNX ANaMETPOB cueT4uka u UT;

- ONWH NpsiMbIX y4acTkos VT 20 1 nocne cyeTymka;

- CMeLLeHus ocel cyeTumrka u UT;

- YIIOBOTO OTKMOHEHWUSI OCU KOPNYCa CHeTHMKa OT FOPM30HTaNM Unu BEPTUKaNMW.

EcnunykasaHHbie TpeGoBaHNA He yKkasaHbl U3roToBUTENEM CHETUMKA U He 0BecrneveHbl KOHCTPYKTUBHO, TO
BbINONHAIOT crieayoLme TpeboBaHus.

7.2.1.1 CyeTumk ycTaHaBNMBaIOT MEXAY ABYMSA NPAMBIMU LMNIMHAPUYECKMMM yuacTkamu VT, umerowwm-
MU KpYrrioe ceveHue [0 U NOCHe CHeTUMKa.

WUT nepen CYETYUKOM CHUTAIOT NMPSIMbIM KPYrOBbIM UUAMHAPOM, €CNit Pe3ynbTaThl UBMEPEHUIT HE MeHee
YeTblpeX BHYTPEHHUX ANaMeTpOB, USMEepPEeHHbIX NOA PaBHbIMU yriamu B Ce4eHMAX HenocpeacTBeHHO nepea
CHETUYUKOM N Ha paccTosiHMm 2D o1 cyeTumka, OyayT OTNIMYaThCs OT cpegHero anameTpa He Gonee yemHa 1 %.

KoHTponk kpyrnocti M T nocne cyeT4mka NPOBOAUTCSA MO peaynbTataM usmepeHuil BHYTpeHHNUX auameT-
poB B CEYEHWW HEMOCPEACTBEHHO NOCME CHETHMKA. PeaynbTaThl U3MEPEHUt He MeHee YeThipex ANaMeTpos,
N3MEPEHHbIX NOA PABHBIMU Yrriamu, B 9TOM CEYEHUU He AOMKHbI OTNUYATLCH OT CpenHerc AvameTpa bonee
4yeM Ha 2 %.

KoHTpons kpyrnocty UT nposoaaT TONbKO ANs TYPOWHHBIX M BUXPEBbLIX CHETHMKOB.

WT nocne cyeTynka U Ha yyacTke nepen CHETUUKOM, PACNONOXKEHHbIA Ha paccTosHuu Gonee 2D, MOXHO
cUUTaTh LIMNUHAPUHECKUM, €CNWN 3TO NOATBEPKAAETCH BU3YarnbHBIM OCMOTPOM.
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Mo peaynbTatam UsMepeHui COCTaBNAIT aKT UIMEPEHUs BHYTpeHHero AnameTpa UT B CooTBeTCTBIM C
ApuroxeHuem A.

BHyTpenHuit auametp WUT gonyckaeTcs onpeaensts HenocpencTBEHHLIM n3MepeHvem Mnm MeToLom
“3MepeHns HapyxHoro anametpa T 1 TONLUHLI ero CTEHKM C NOCNeaYIoLMM BLISUCTIEHVEM.

Mpy HenoCPeACTBEHHOM USMEPEHUN BHYTPEHHEro ArameTpa UT OTHOCUTENBHARA NOMPELLHOCT namepu-
TENLHOrO UHCTPYMEHTa He AI0MKHa NpesbiwaTh 0,3 %.

MorpeLHoCTb U3MEPHUTENBHbIX MHCTPYMEHTOB MPY USMEPEHUI HAPYXHOTO AuameTpa UT v TonwmH.!
CTeHKM BbIOMpaloT, uexoas 3 HeobxoaMMocTH cobnoeHNs yernoBus:

2 2
D h
(FH) 82, +4(Ej 82 < 0,3 %, 3)

rae D, — HapyxHblit (HOMMHaNbHbIA) uameTp TpyGonposoaa;
h — HoMuHanbHanA TonwmHa CTeHkn TPyGonpoBoaa;

dpws 0y — norpelwHocTn CU, npuMmeHsembIx Ans onpeaeneHus HapyxXHoro gnameTtpa Tpybonpoeoaa v Tonwu-
Hbl CTEHKW.

7.2.1.2 PesynbTatbl n3amMepeHni BHyTpeHHero Anamerpa U T npusoasTt kTemneparype 20 °C, “enonb3ays
dopmyny (5.5) FOCT 8.586.1.

7.2.1.3 BebicoTaycTyna nepes cHeTHMKOM He A0MKHa NpeBbluaTth 0,5 % BHYTPEHHEro AnaMmeTpa cHeTum-
Ka ans TYpBuHHLIX U BUXpEBbIX U 1 % — ANS POTALMOHHBLIX CHETUYMKOB.

BeicoTa ycTyna nocne cuetumka He IOMKHa NPeBbIWaTh 1 % BHYTPEHHEro AnaMeTpa cHeTUMKa Ans TYp-
BUHHBIX M BUXPEBLIX U 2 % — AN POTALUOHHBIX CHETUYMKOB.

7.2.1.4 B cnyvae npMMeHeHns KOHYCHbIX Nepexoos A4S conpsaxenns UT 1 cyeTumka nx KOHCTPYKUNSA U
reomeTpuyeckne pasmMepb! [OMKHbI COOTBETCTBOBATL TPeO0BaHUAM TEXHUHMECKON JOKYMEHTALMUM Ha KOHKPEeT-
HbI¥ CYETYMK,

7.2.1.5 Mpambim yuacTkoMm UT cunTaloT yuacTok TpyBbl, He coaepkaLivii MECTHLIX CONPOTUBMERMI U
COOTBETCTBYIOLMIA TpeboBaHuam 7.2.1.

Ha paccrosHumn 6onee 2D ot yctaHoBrneHHOro cuetymka T MoxeT 6biTb COCTaBHBIM. ECnu pa3HuLa ava-
MeTpoB CocTaeHbIX YacTe UT npesblwaeT 1 %, TO AONYCKaeTCs NPUMEHEHUE KOHYCHBLIX NEPEXOA0B.

Pasmepbl KOHYCHbIX NEPEXOA0B AOMKHbI COOTBETCTBOBATHL CIIEAYIOLLMNM YCIIOBUAM:

15%151,1; (4)
1

0< D2—L“D_1 <02 5)

K
rae D, v D, — 60nblunii u MeHbLLWIA BHYTPEHHNE ANaMETPbl KOHYCHOTO NEPEX04a COOTBETCTBEHHO;
L, — AnvHa KoHyCHOro nepexopa.

KoHycHble nepexogb!, COOTBETCTBYIOWME BbILIEYKa3aHHBIM YCIIOBUAM, HE CHUTAIOT MECTHLIMI COonpo-
TUBTEHUSIMMN.

MpuMeHeHne ApYrnX KOHCTPYKLIWIA KOHYCHBIX NEPEeX0i0B [OMNYCKAETCS, ECAN 3TO OrOBOPEHO B TEXHUYEC-
KOW JOKYMEHTaLWMN Ha KOHKPETHbIA CHETUMK.

7.2.2 [lonyckaeTcs MCNONL30BaTL NS M3rOTOBMNEHMS NPAMbIX y4acTkoB YT cBapHble TpyGbi py ycro-
BWW, YTO LLIOB CBapHLIX TPY6 HE ABNSIETCH CNNparnbHbIM.

BricoTa Banmka KoMbLUEBOro WBa Ha BHYTPEHHEW NOBEPXHOCTU NPAMOro yuyactka UT n npsiMoro wwiea
cBapHoro Tpybonposoaa He fomkHa npesbitwate 0,005D Ha yyactke UT anuHown 2D nepes CHETYNKOM M
0,010 — Ha yuyactke UT gnuHow 2D, pacnonoXeHHOM Nocne CHeTYMKa.

3™ TpebGoBaHMa He pacnpoCTPaHSIOT Ha POTaLMOHHbIE CHeTUUKU. TpeBoBaHNs K BUAY CBapHOTo LBa W
€ro pasmMepam B Cryvae NnpuMeHeHns POTaLMOHHbLIX CHETYNKOB HE PErNamMeHTUPYIOTCS.

7.2.3 YnnoTHuTenbHbIE NPOKNaAKY HE [OMKHbI BbICTYMAaTh BO BHYTPEHHIOK NOMocTh TpyGonposoaa.

PexomeHayemas TOnWyHa NNOCKMX NPOKNanok — He Gonee 3 mm.

7.2.4 [InnHa npsmeix y4acTkoB UT fo 1 nocne cyeT4uka JorpkHa COOTBETCTBOBATL TpeboBaHuaM, ycTa-
HOBMEHHbIM U3roTOBUTENEM CHETYMKE.
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B cniyyae oTcyTCTBMA 3TUX TPEGOBAHMIA B TEXHUYECKOIA AOKYMEHTaLUM Ha CHETUMK ANWHA NPSIMOTO y4acT-
ka UT nepes TypOUHHBIMU 1 BUXPEBLIMN CYETYMKAMY HOMKHE BbiTh HE MEHee 40D, a nocne cHeTYNKOB — He
meHee 50,

AAnsi pOTAUMOHHBIX CYETUNKOB TPEBOBAHMS K MPAMbIM yuacTkam UT onpegensaloTcs TpeGoBaHNsMU K
yctaHoeke CW naBsneHus n Temnepatypbl (cM. 7.3, 7.4).

B criyyae Hecobntonenus TpeGoBaHmii k AnvHe NPsMbix y4acTtkoB UT yaen y4eTta gonxeH GbiTk pekoH-
CTPYUPOBaH, NGO 3KCMEPUMEHTANBHO [OMKHO BbITh ONPeAeNEHO YTOUHEHHOE 3HaYeHe koadpumumeHTa npe-
obpasoBaHus cueTumuka. PelueHne 0 HeoBX0aNMOCTH NPoBEAEHUS PEKOHCTPYKLIMM UMK SKCNEPUMEHTAaNbHbIX
paboT NPUHUMALOT, UCXOLS U3 UX TEXHWNKO-3KOHOMUYECKOM LenecoobpasHocTu.

KoadbdpnuneHT npeobpasoBanms cHeTHMKa ONpeaensiioT No MeTOAMKaM, KOTOpbIE CornacoBaHbl 3anHTe-
pecoBaHHLIMKN CTOPOHAMMU 1 YTBEPXAEHbI OpraHamu [ocyaapCTBEHHOM METPOSIOrM4eCKOi CNyx0bl.

7.2.5 [Ins cokpaluerns AnuHbl NPSMOro yyacTtka T nepes cHeTYUKOM 1 hopmMnpoBanns Heobxoaumoii
CTPYKTYpbl NOTOKa ra3a 1ONYCKaeTCa NPUMEHSATL CNelinanbHbIe yCTpoicTsa (CTpyeBLInpaMuTenm, TypGynuaa-
TOpbLI M AP.).

MecTo yCTaHOBKM 1 KOHCTPYKLMIO 3TUX YCTPOICTB BBIGUPAIOT B COOTBETCTBUAN G TpeboBaHUAMYU TEXHU-
4ECKOWN JOKYMEHTaLWM Ha KOHKPETHBLIA CHETYMK.

Ans TYPOUHHLIX CHETUMKOB, ECNN MHOE HE OTOBOPEHO B TEXHUYECKON AOKYMEHTaLnK, B CnyJae npuMeHe-
Hus cTpyeBbinpamuTenei Tuna «Linpexkenb» anunHa yyactka UT Mexay cHeTUUKOM U1 CTpyeBLINpAMUTENEM
AOMKHa BbiTb He MeHee 4D, B criyuae NPUMEHEHUs APYTMX CTPYEBbINPSIMUTENEN U YCTPOWCTB NOArOTOBKM
MOTOKa, KOHCTPYKUMs KOTOpbIX NpuseaeHa B TOCT 8.586.1 (npunoxenne E) — He MeHee 5D. YcTponcTeo
MOAroTOBKM TNa «LLINpeHKerb» MOXeT GbiTh yCTAHOBNEHO HENOCPEACTBEHHO NOCTIE CONPOTUBAEHUS. PaccTo-
fiHMe Mexay 6nvKanuMmM CONpoTUBNEHWEM, YCTaHOBIIEHHBIM Nepes CTPYEBLINPSIMATENEM U YCTPONCTBOM
NOAroTOBKM NOTOKa APYFUX TUNOB, U TYPBMHHBIM PAacX040MepPOM A0MKHO BbITh He MeHee 18D.

7.2.6 TNpu npuMeHeHnn hnnbTpa ero KOHCTPYKLMS [OMKHA 06eCneunBaTh CTENEHb OYUCTKM rasa, Heob-
XOAUMY0 Ans HOpManbHON paboTsl cHEeTUMKA.

7.3 MamepeHne naBneHus

7.3.1 ABcontoTHoe AaBneHne N3MepAEMoro rasa P onpeaensioT OAHIM U3 CRIeaYHOLLMX CnocoboB:

- HENOCPEACTBEHHLIM U3MEPEHNEM;

- M0 CyMMe U3GbITOUHOrO P, M aTMOCthepHOTo Py AaBneHus rasa

P=P,+Ps. (6)
7.3.1.1 ABconioTHOE M U3BLITOUHOE AaBNEeHe rasa M3MepsoT NpeobpasoBaTtensMu AasneHus noboro
NnpuHUKna JencTena.

7.3.1.2 ATMOCtepHOe AaBfieHne U3MEPAIOT B MECTE PACMONOXKEHUS U3MEePUTESTBHOTO npeobpasosare-
N5 N3BLITOHHOrO AABNEHUA, €CIM NOCNEAHMIA Pa3MeLLEH B 3aMKHYTOM NPOCTPaHCTBe, NPV HanNUYMn B HeM pas-
PEeXEHWNst WNN M3BLITOYHOrO [aBrieHns (Haaayea), CO3QABAEMOTO CUCTEMAMU BEHTUNALUM U KOHAM-
LUMOHMPOBaHMA.

7.3.2 OTBepcTne anA otéopa AaBneHns

7.3.2.1 OTtsepctve ans oT60pa AaBnNeHUs 4518 FOPUSOHTASbHbIX Y BEPTUKANbHBIX Tpy6onpoBoaoB AONXK-
HO BbiTb pacnonoxeHo pagwankHo. [Py rOPU3OHTANEHOM pacnonoxeHun TpyGonposoaa aTo oTBEpPCTUE
AOMKHO BbITh pasMeLLIeHOo B BEPXHEN MONOBUHE Cevenuns Tpybonpososa.

7.3.2.2 MecTo otBepcTus 45 0T6opa IaBNeHusi KOHKPETHOrO TUNa CHeTYMKa YKa3aHo B 7.3.3.

7.3.2.3 [laBnexve oTBUpaloT Yepes UMNNHAPUYECKOE OTBEPCTUE UMM Na3. KpOMKM OTBEPCTUN 1 Na308 He
AOMXHbI UMETh 3ayceHues. [INs NMKBUAAUMM 3ayCEHLIEB UMK 3aAUPOB [I0MNYCKaeTCs CKPYIMEHNe BHYTPEeHHe
KPOMKW OTBEPCTUS paaunycoMm He Bonee 1/10 ero amameTpa.

HepoBHOCTN Ha BHYTPEHHE NOBEPXHOCTY OTBEPCTUA U Na3a Uik Ha CTeHKe TpyBonposoaa B6N1an HuX
He ponyckaloTcs. CooTBETCTBIE HAacTOAWEeMY TpeGoBaHMIO NPOBEPSIOT BU3YarnbHO.

7.3.2.4 [InameTp UMnuHapuYecKnx oTBEPCTHMIA ANst oTEOpa AaBNEHUs AOMKEH Y0BNETBOPSI Th OHOBPE-
MEHHO [BYM YCMOBNAM: ObITb MeHbLUe unv paBHbiM 0,130 1 He npesbliwaTh 13 MM.

Mpu onpeaeneHuu auamerpa OTBEPCTUS YUUTLIBAIOT BO3MOXHOCTbL €0 3aCOPEHUA U HeOBXOAMMOCTb
obecneyeHus yAOBNETBOPUTENLHLIX ANHAMUYECKUX XapakTepucTuk. PekomeHayetcs BbibupaTth AuameTp
0TBEPCTUS AN OTGOpa AaBneHus He MeHee 3 v He Gonee 10 MM, OTBEPCTHUE AOIKHO BbITh LUNMHAPUYECKAM Ha
ANvHe He MeHee OAHOTO BHYTPEHHEro AnaMeTpa OTBEPCTUS NPV N3MEPEHWNM OT BHYTPEHHEN CTeHKW TpyBonpo-
BOAA.
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WupuHa nasa B HanpaBneHuy NOToKa ra3a JOMkHa BbiTh He MeHee 2 MM, a rnybuHa nasa — He MeHee ero
WupuHbL. Mnowaas ceveHns nasa AorkHa BbiTh B npeaenax or 10 4o 80 Mm2,

7.3.3 Mecto oTBepcTus Ans oT6opa naBMNeHus

7.3.3.1 Mecro oTBepcTusi Ansi 0T6Opa AaBNeHUs Npu NpUMeHeHUK TYPBUHHOIO cHeTYMKA [IOMKHO BbiTh
PAacronox)eHo B HeNnocpeACTBEHHOM BIM30CTM OT KPbINbYaTKM B KOPNYGE CHETHMKA.

Ecnu koHeTpyKUmMs cHeTuMka He npeaycmaTtpueaeTt oTBepcTUs Anst 0T6opa faBNEHUS U B TEXHUUECKOM
AOKYMEHTaUMN OTCYTCTBYET MHCHOPMALIVS O MECTE 0 PACNONOXEHNS, TO AonycKkaeTca NpoBoAnTL OTOOp AaB-
neHua B TpyGonposoge nepe/ CHETYMKOM Ha PAcCTosIHMK He Boriee 3D 1 He meHee 1D oT BXO4HOTO hnaHua
cyeTuMKa.

7.3.3.2 ins poTauMoHHOro cueTuuKa 0T6Op AaBMEHUS npoBOAAT B KOpNyCe CYETHYUKA, ecrnun 3To Npeay-
CMOTPEHO ero KOHCTPYKLMEN.

HonyckaeTcs MecTo oT6opa AaBNeHNs pacnonarath 40 WM NOCHE CHETYNKE Ha pacctosHum ot 1D no 3D
OT KOpNyca cHeTYMKa.

7.3.3.3 [ins BuxpeBoro cyeTuYyKa oTEOP LABNEHWS NPOBOAST B Kopryce c4eT4uKa, eCrnm 3To Npeaycmor-
PEHO 8ro KOHCTPYKUUEN,

Honyckaetcs MecTo oTGopa AaBNeHUs pacnonararh Ha NpAMOM y4acTke TpybonpoBoAa Ha paccTosHUK
He Gonee 5D Bbllle UNu HYXe NO NOTOKY OT 0BTEKAEMOro Tena, eCru MHOE He OrOBOPEHO B TEXHUYECKOW AOKY-
MEHTaLUM Ha CHETHUK KOHKPETHOro TUMa.

7.3.4 CoeauHnTenbHble TPY6KM (NHMM)

7.3.4.1 CoepvHuTenbHble Tpy6ku CY gasneqns n nepenaga gasnexns A0MKHb UMETb YKIMOH K FOPU30H-
Tanu He mexee 1:12. BHyTpeHHee ceueHne COeANHUTENbHLIX TPYBOK AOMKHO BbiTh OANHAKOBBIM M0 BCEW MX
AnvHe, a AnaMeTp ceveHrs JonkeH 6biTb 0T 6 10 15 MMm.

7.3.4.2 Marepuan coefuHUTenbHbIX TPYBOK AOMKEH BbiTh KOPPO3KUOHHO-CTOMKMM MO OTHOLLEHUIO K
N3MEPAEMOMY rasy, ero KOHAEHCaTY 1 CONyTCTBYIOLLINM KOMMOHEHTaM (METaHOr, FMUKONb M Ap.).

7.3.4.3 [InuHa coennHUTENbHBIX TMHUIA — B COOTBETCTBUM ¢ FOCT 8.586.5.

7.4 N3mepeHue Temnepatypb! rasa

7.4.1 TemnepaTypy rasa MsMepsioT TEpMOMETPaMK1 Mo6oro NpUHUMNA AencTans.

7.4.2 TepmognHaMmU4ecKyio TEMMEPATYPY ra3a onpeaensioT no dopmyne

T=273,15+1. )

7.4.3 Tlpy Ucnonb3oBaHUM TYPBUHHBIX U POTALMOHHbIX CHETUUKOB TeMneparypy rasa mamepsiior B Ux
Kopnyce, ecniv 3T0 NpeayCcMOTPEHO X KOHCTPYKLMENA, Nk Ha NPAMOM y4acTKe Tpy6onpoBoga 4o unv nocne
cyetymka. Mpu 3TOM paccTosHUe MEX/Y CHETUMKOM 1 TEPMOMETPOM LOSIKHO BbiTh B npenenax ot 2D pgo 5D
(ecnn Apyrue sBapnaHThl yCTaHOBKM TEPMOMETPA HE OTOBOPEHbI B TEXHUHECKON OOKYMEHTaLMW Ha CHETUUK KOH-
KpeTHOro Tuna).

[MpU MCNOML30BaHMM BUXPEBLIX CYETUUKOB TEMMEpPaTYpy rasa U3MepsIoT nocne Tena o6 TekaHus B kopny-

C€ CHeTHMka, ecn 3T0 NPEyCMOTPEHO VX KOHCTPYKUMEW, N Ha NPSIMOM y4acTke TpyBonpoBoaa Ha paccros-
HKM He Bonee 6D nocrie cueTymKa.

7.4.4 YyscTBUTENbHBIV 3rIEMEHT NpeoBpasoBaTens TEPMOMETPa [OMKEH BbiTh norpyxeH B Tpy6onpo-
BoA Ha rny6uHy o1 0,3D 0o 0,7D.

7.4.5 YyBcTBUTENbHLIN 3neMeHT NpeoBpas3osaTtens TemnepaTypbl AOMKEH BbiTh yCTaHOBMEH Heno-
CPeACTBEHHO B TpYSOMpoBoA Mnu B runbay (KapmaH), AaMameTp KOTopom AomkeH BbiTh He Gonee 0,13D. Honyc-
KaeTCA ysenuueHne auameTpa runb3ssl Ans TepmomMeTpa Ao 1/3D, ecnv oHa ycTaHOoBNEHa Ha NPSIMOM y4acTke
nocrie cyeTHUKa Ha paccrosiium ot 3D no 50.

7.4.6 Tpu ycTaHoBKe YyBCTBUTENBHOIO anemMeHTa npeobpasosarens TemnepaTypbl B runb3y AOMKeH

BbiTb 06ecneyeH HagexHbIN TeNNoBoit KOHTaKT. [1N1si o6ecneveHns TeNNOBOro KOHTaKTa rMnNb3y 3anonHAT,
Hanpumep XMaKuM Macrnom.

7.4.7 YyscTBUTENbHDLIN 3IEMEHT Npeobpa3oBaTens TEPMOMETPa SOKEH pacnonararbCst pagmarnbHo
OoTHocUTenbHO Tpybonposoaa.

RonyckaeTcs HakioHHas ycTaHOBKa TePMOMETPE UMK €ro ycTaHoBKa B narube konewa no ocu Tpy6onpo-
BOAA.

Ha TpyBonposoaax anametpom o1 50 fo 100 MM BONycKaeTCA yCTaHOBKa TepMmomMmeTpa B paciimMpurene,
pasMeLleHHOM Ha pacctosiin oT 3D fo 7D nocne cyetumnka. FleomeTpuyeckme pasmepsb! pacluMpuTens f4OMmK-
Hbl 0becneunBaTh BbinonHeHne TpeGoBanuii 7.4.4 1 7.4.5. Cxema pacnosioXeHns YYBCTBUTEIMLHOTIO 3NieMeHTa
npeobpasosatens TemnepaTypbl NoKasaHa Ha pUCYHke 1.

8
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A A
P A A AR R NN
% 7 7 5 94 4 5 4

PucyHok 1 — Cxema pacnonoxeHUs YyBCTBUTENLHOTO 3NeMeHTa npeobpasosatens TeMnepaTypbl: 8 — pagnansHoe:
6 — HaknoHHoe; 8 — B pacwMpuTEne: 2 — B Marmbe koneHa

7.5 WU3mepeHune NNOTHOCTH, COCTaBa M yAenbHOK 061.eMHOM TeNmnoThl cropaHuA rasa

7.5.1 Usmepenune NNOTHOCTH rasa npu pabouunx ycnosusx

MamepeHne nnoTHOCTH rasa npu paGoumx yCnoBUaxX NPOBOASAT B COOTBETCTBUM C TPeBOBAHUAMM TEXHU-
HECKon AOKyMEHTaLM Ha NPUMEHAEMbIE NIIOTHOMEpbI.

Ans namepeHns NNOTHOCTM M3MEPSEMOro rasa B paboumnx yCroBumsx 40MyCKaeTCs npUMeHeHUe NNoTHO-
MepoB Mo6oro TUNa, yuuTeIBAIOLLNX U3MEHEHUE COCTaBa rasa, ero Temnepartypy 1 LaBneHvie B MecTe namepe-
Hus.

OTcnexvBaHne uaMeHeHUs NNOTHOCTU rasa obecneunsaroT Co3AaHveM NOTOKa ra3a Yepe3 YyBCTBUTENb-
HbI/l BNEMEeHT NNoTHOMEpa.

YCTpOWCTBa, NPUMEHAIEMbIE Ha BXOAE NAOTHOMEPOB ANs 04MCTKM NPO6 OT NpUMecelt (hUNbTPhLI n ocyLn-
Tenu), He [OHKHbLI MBMEHATb OCHOBHOI COCTaB n3mepsiemoro rasa.

PaccrosHne mexay cHeTHMKOM 1 Npo6o0TGOPHLIM YCTPONCTBOM NNOTHOMEpPA UMK €ro YyBCTBUTENbHLIM
9NEMEHTOM, B Cly1ae nx pa3MeLLeHnst HenoCcPeACTBEHHO B YT, AOMKHO BbiTk HE MEHEE MUHUMABHO Heobxo-
AVMOWM ANWHBI NPSMOTO yYacTka. B 3ToM Cny4ae 1cKnioHaeTcs BMMAIHWE UCKaXKEHUIA CTPYKTYPLI NOTOKA rasa,
06yCnoBnEHHbLIX YCTaHOBKOM npo6ooT6opHOro ycTpoicTea NNOTHOMEpPA UIK €ro YYBCTBUTENBLHOIO remMeHTa
B VT, Ha nokasaHus cyeTunKa.

B obwewm cnyyae nasnenve n Téemnepartypa, a cnefoBarternbHO, U NNOTHOCTL Fa3a B YyBCTBUTENBHOM
SNeMeHTE NNOTHOMEPa OTIIMYAKITCSA OT 3HAaYeHMIA ATUX NapaMeTpPoB B MECTe oTbopa AaBneHus u U3mepeHus
TeMneparypbl.

Moka3aHus NNoTHOMepa KOPPEKTUPYIOT Ha PaaHOCTL (A) AABIEHWI 1 TeMneparyp B NIOTHOMEpE n Mec-
Tax ux orbopa no hopmyne
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_pTy 1= ATIT
= — - _—____, 8
P =Py poT Po 1~ aphp (8)

rae p, T, p — NNOTHOCTb, TEPMOAVHAMMUYECKES Temneparypau AaeneHue u3aMepsieMoro rasa e To4kax ot6opa
Npo6bl COOTBETCTBEHHO;

Pos g Pg — NNOTHOCTL, TEPMOAMHEMNYECKAS TémnepaTtypau NaBneHne rasa B YyBCTBUTENbHOM 3r1eMeHTe
NIOTHOMEpPa COOTBETCTBEHHO;

Ap =p— p,;

AT=T—T,.

7.5.2 UsmepeHune NnNOTHOCTU rasa ApK cCTaH[aPTHLIX YCNOBUSX

7.5.2.1 TINOTHOCTb rasa NpW cTaHaaPTHLIX YCNOBUAX U3MEPSIOT UMM PaCcCYUTLIBAIOT KOCBEHHbLIM MeTO-
AOM RO UIBECTHOMY KOMMOHEHTHOMY COCTaBY.

7.5.2.2 [Ins onpeneneHnsi nNOTHOCTY rasa NpY CTaHAapTHLIX YCINOBUAX NPUMEHSIIOT NOTOYHLIE AMOTHO-
Mepbi Ni0BOro TUMa, NOKasaHUs KOTOPLIX HE 3aBUCST OT U3MEHEHMI! Temneparypbl M AaBNEeHUs KOHTPOrpye-
MO 1 OKpYXaioLLEN Cpeabl, @ TAKKE HE N3MEHSIOT CTPYKTYpy notoka. [lonyckaeTcs onpenensts NNOTHOCTb
rasanpu ctaHpapTHbIx yenosusax no FOCT 17310.

7.5.2.3 Mecto ot6opa npob [OMKHO BbiTh obopynoeaHo Ha Tpy6onpoBoge B COOTBETCTBUMN C TpeboBa-
Husimu TOCT 18917,

7.5.2.4 Pac4eT nnoTHOCTY KOCBEHHBIM METOZLOM 10 N3BECTHOMY KOMMNOHEHTHOMY COCTaBY BbINOHSIOT B
cooteetcTBuM ¢ FOCT 30319.1.

7.5.2.5 Yactoty onpeaeneHns nnoTHOCTM P¢ MPY CTaHAAPTHBIX YCNOBUAX YCTaHaBAUBAIOT, UCXOAs U3
TPeGOBaHNM K NOrPeLIHOCTY 8€ UMEPEHWS N BO3MOXHbIX UAMEHEHMUIA 3HAYSHMS NNOTHOCTU MEXAY UHTepBana-
MU U3MepeHUiA. Hueno npo6 n 3a 0OT4ETHLINA Nepuog BpeMeHu Npu aoBepuTenbHON BepoaTHoCTU P = 0,95 onpe-
AensioT no chopMyne

2
n=1+exp _C_Z+ [9;) +(_Z_——A_2 , (9)
2B 2B B
rae n — HeobxoanMOoe Yncno npo6;
C=2,82837:
Z=2In(S/Ap.);
B = 2,50960;
A =-8,04445,
aTakke

foi (50

Pei = 2P

s = | /= “m i=1 ¢ (10)
m -1 '

rae S — cpedHee kBaapaTMyeckoe oTkoHeHue (CKO);
Ap — Tpebyemas abConioTHas NOrPeLIHOCTL N3MepPeHUI Pes
m — HavarnbHoe uucno npob (m > 4), Heobxoanmoe ans onpeaenexns CKO;
P¢i — NAOTHOCTL NPY CTaHAAPTHBIX YCNOBUSX /-1 NPoBbl.

MonyyeHHoe 3HaYeHne OKPYrRAT 40 BnvxalilLero Lenoro Ymena.

7.5.3 OnpepeneHne KOMNOHEGHTHOrO COCTaBa rasa

7.5.3.1 KoMnoHeHTHbI COCTaB ra3a onpeaensiioT xpomaTtorpaduyeckum meTtogom no FOCT 23781.

7.5.3.2 TpeboBanus k ot6opy rnpob — nc MOCT 18917.

7.5.4 OnpepneneHne ynenbHo 06-eMHON TeNNOTHLI CrOpaHUst

7.5.4.1 Oripepenenue yneneHoi o6bLeMHOI TennoTel cropaHus rasa — no FOCT P 8.5677. Mpn Hewna-
BECTHOM NOITHOM KOMMOHEHTHOM COCTaBe ra3a A0MyCKaeTCs ONPeAenaThL BbICLUYIO U HUSLLYIO yAENbHYIO TENMo-
Ty cropanus no FOCT 30319.1.

7.6 3neKTPOHHbIe KOPPEKTOPLI U BLIMUCANTENLHLIE YCTPOUCTRA

7.6.1 OneKTPOHHbIE KOPPEKTOPbI U BLIMUCAIUTENLHBIE YCTPONCTBA AOMKHLI ABTOMATUUECKY y4uThIBaTL
AEUCTBUTESbHbIE 3HAYEHUS NapaMEeTPOB rasa, apXMBMPOBATL U COXPaHSThL 3HaYeHNs 06bema rasa B pabounx
Y CTAHAAPTHBLIX yCNOBUAX, @ TaKke CpeiHeapUthMeTUHECKUE SHAUEHUSI BLIYUCTIEHHBIX U U3MEPEHHbIX Napa-
MEeTPOB rasa. ViHTepBarisi BpemeHu (4ac, CyTku, Aekaaa, Mecsil) M cnocobbl ocpeaHeHust (cpeaHeapudmeTy-
Heckne unu cpeaHeB3BeWweHHbIe No 06beMy) yCTaHaBNMNBaKOT 3aMHTEPEeCOBaHHbIE CTOPOHD!.

10
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7.6.2 3neKTpoHHbIE KOPPEKTOPb! M BLIYNCITATENbHBIE YCTPOWCTBA AOMKHBI BLIBOAUTL Ha Tabro wnw
SKPaH MOHMTOpA TeKyLUWMe 3Ha4eHUs PacXoAa raa B paboumx v CTaHAApTHLIX YCNoBUsIX, €ro Tekyluwe napa-
MeTpbl (paboune aaBneHue u Temnepartypy u, npu HeobxogmMmocTy, JHeprocoaepxaHne, KOMMOHEHTHBIN
COCTaB rasa u Apyrue napameTpbl), @ TakKe 3HayeHUsl 06LEMOB rasa B pabounx u cTaHAapTHLIX YCNOoBMSIX,
HaKONNEeHHbIe C HapacTaloLWUM UTOroM.

7.6.3 OneKTPOHHbIE KOPPEKTOPbI U BbIYUCHUTENbHbIE YCTPOWCTBA AOMXHbI 06ecneunsaTts BblBOA Ha
MPVHTEP ANs pacnedaTkn apXMBHOI 1 UTOTOBOM MHhOPMa LMK HENoCPeLaCTBEHHO UMW NOCPEACTBOM YCTPONCTB
npuema/nepenauv uHopmavmm (nepeHocHoro ycTpoiictea cbopa uHthopmauuy, KOMnbloTepa n T.n.).

7.6.4 BOaneKTpoHHbIX KOPPEKTOPaXxX 1 BbIMUCIUTENBHbIX YCTPONCTBAX AOMKHA BbITh npeaycMoTpeHaBo3-

MOXHOCTL 3aLLTLI ApXMBHOI UHCHOPMaLIMK OT UCKAXEHUS KaK C ynpasnsioLLei NaHeny, Tak U ¢ yaaneHHoro
TepMuHana.

8 MNopgroToska Kk U3MepeHUAM U UX nposeaeHue

8.1 lNepen namepeHVsiMM NPOBEPSIOT COOTBETCTBUE YCIOBUIA BLIMOMHEHNS U3MEPEHUIt TpeGoBaHUaM
pasgena 6 HacTosWwMX Npasun.

8.2 CW npuBogsT B paboyee cocTosHMe. lp1 NpUMEHEHMM 3NEKTPOHHOTO KOppeKTopa Unu Bbiuncnu-
TeMNbHOTO YCTPOWCTBA B €ro NamsiTe BBOAAT HeoBXOaNUMYIo MHOPMaLWIO O NapamMeTpax v XxapakTepucTikax
CW, UT, a Takxe o hnanyecknx napaMerpaxrasa.

8.3 MogknioualoT NT K MCTOUHMKY U3MepAemoro rasa. [ins HefonyLLEeHUs NOBPEXAEHUS CYETYMKa npu
nyckoHanafo4HeIx paboTax 3anyck cHeTYMKa Ha pabouuii pexmm npu Hanu4nm 6atnacHoro ra3onpoBoaa npo-
BOAAT B CrieAytolien NocnenoBaTensHOCTH:

a) OTKpbIBaIOT GalinacHbI rasonpPoBO/A U MOAAIT ras Ha OB BbEKT notpebutens rasa B TpeGyemom pexw-
Me aKcnnyartaumu;

6) nnaBHO OTKPLIBAIOT 3aNOPHOE YCTPOMCTBO Ha BXOA€e CHeTUMKa U 3anonHAT ra3onposog 1 cHeTYMK
rasom 4o paGoyero AaBneHus (p1 aTOM peKoMeHAYyeTes, YTo6bl CKOPOCTb NOBLILLEHWA AaBIIEHUA HE NPeBbI-
wana 35 klMalc);

B) NMNaBHO OTKPLIBAIOT 3aNOPHOE YCTPONCTBO Ha BLIXOAE CHeT4MKa, He LonyCcKas Pe3KUX CKayKoB Pacxo-
Aarasa v NHeBMOoyLapos;

r) MNaeHO 3aKPLIBAIOT 3aMOPHOE YCTPONCTBO BaiinacHoro rasonpoeosa.

Mpw 3anycke cueTuMKa Ha paboumin pexum B cny4ae oTcyTcTBUS BarnacHoro rasonpoeoga nocneosa-
TENbHO BLINOMHSAOT ONepaumy, ykasaHHble B nepedmncriennsix 6) ns).

MpoBEPSIOT rEPMETUMHOCTL BCEX Y3TIOB, COSANHEHMI 1 3aTeM NPoBOAAT nsMepeHnst o6bemMa raaa.

8.4 Tpu Hanuuun B coctare CU SNEKTPOHHbIX KOPPEKTOPOB UINK BBIYUCTIMTENBHbIX YCTPONCTB U3Mepe-
HWUA NMPOBOASATCH aBTOMATUYECKU.

8.5 Bcnyuyae oTcyTcTRuA B cocTase CUM aneKTpoHHbIX KOPPEKTOPOB UNi BLIYMCNNTENBHbIX YCTPOICTB B
APOLIECCE UBMEPEHUIA PETMCTPUPYIOT 3HAaYEHUS M3MEPSEMbIX NapaMeTpos.

9 O6paboTka pe3ynbLTaToB U3MepeHUil

9.1 YpasreHvs ans pacyeta obbema rasa V, umetoT BUA:
a) Npv HeNPepLIBHOM NPOLECcCe U3MEpEeHMit napaMmeTpoB rasa :
- ANA HENOCPEACTBEHHLIX N3MEPEHNI NIIOTHOCTM rasa npy pabounx 1 cTaHAapTHBIX YCMOBUAX

Tk Y%
Ve =[gLdr = | £av, (11)
7, Pe y,Pc

rne q — MrHoBeHHOe 3HauyeHue pacxoaa;
T — BPEMA N3MEPEHURA,
Ty ¥ T, — BpeMsa Hadana u KoHLa BpemMeHu Nn3MepeHus;
- NPU onpefenieHum NrIoTHOCTN ra3a KOCBEHHbLIM MeToaom

Tg % T
Ve = [q-PL k= | 2l gy, (12)
1 PTK v PcTK

rae V, u V, — uamepetHbiit 06beM rasa, GOOTBETCTBEHHO Ha HAYaso v KOHEL, BPEMEHM U3MepPeHNit;
6) npw auckpeTHOM NpoLIECCe U3MEPEHUIl NapaMeTpoB rasa ¢ y4eTom cbopmyn (11)m (12):
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A =Z[Av,ﬂ] ; (13)
i=1 Pei
n i
V. = Z[Av,- TP ] (14
i=1 PcTI'KI

rAe AV, — obbeM rasa sa BpeMs OCpeAHEHMS NapaMeTpoE. rasa:
N — YUCNO MHTEPBASIOB OCPESHEHMS,

9.2 3Heprocogepxanue rasa E onpenensior no W3MEPEHHOMY 3HaqeHWIo 06bema raaa, NPUBEAEHHOTO K
CTaHAapTHbIM YCIIOBUAM, N0 (opMyre

n
E =) (AV,Hy) (15)
i=1
rae H,; — Huswas o6beMHasn yaensHas Tennora CropaHusi rasa.

9.3 KoadpduumeHT cxumaemoctnrasa K paccuuTbiBatoT no FOCT 30319.2. MNpu aTom gonyckaeTcst npwm-
MEHATL Cneaytouimne MeTodbl pacyeTta KoaddPuLnMeHTa CKUMaeMOCTH:

- MoAudULMpoBaHHbIN MeTon NX19 Moa.;

- MoAMdMUMpOBaHHOE YpaBHEHWE CocToRHNA GERG—91 moga.;

- ypaBHeHne cocrosHua AGA8—92DC;

- YpasHeHue cocrosiins BHUL| CMB.

MoauduumposaHHbI meTon NX19 mog. u MOAUDULMPOBAHHOE YpaBHeHUe cocTosHUS GERG—91 MOA.
WUCNONb3YIOT NMPU HEMIBECTHOM MOMHOM KOMMOHEHTHOM COCTaBe NPUPOAHOro rasa. Pacuet 1o YypaBHEHMAM
cocrosHna AGA8-92DC u BHULL CMB moxeT 6biTh NpoBeaEH TONBKO NP U3BECTHOM NONHOM KOMMOHEHTHOM
cocrase rasa.

9.4 TlpnHanu4mm B cocTaBe yana yyera BblMUCIIUTENbHOrO YCTPOWCTBa 1NN 3NeKTPOHHOTO KOPPEKTOopa U
CWnnoTHocTH rasa npu paboumx M CTaHAaPTHbIX YCnoBusX 06beM rasa npy cTaHAapTHLIX YCIIOBUSX aBTOMATH-
HECKA paccuuTbiBaeTcA no popmyne (13). 3Hauerust o6bema rasa npu pabounx ycnoBsusix, a Takke NNOTHOCTM
rasanpwv CTaH4apTHbIX ¥ paboHmX yCroBUAX NOCTYNAIOT B BLIYUCIUTENBHOE YCTPOMCTBO MNW 3M1eKTPOHHbIN KOP-
PeKTop B peanbHom maclutabe BpeMeHy.

9.5 MNpwHannamn B cocTase yana yyeTa BuiYUCAMTENLHOrO YCTPOWCTB& UK BNEKTPOHHOTO KOPPEKTOpa 1
CW TemnepaTypbl, fABMNEHUs U MOMHOTO KOMNOHEHTHOrO COCTaBA rasa (HeoGxoamMoro ans pacyeta koadhu-
LMEHTa CxuMaeMocTi) ofbem rasa npu CTaHAapTHLIX YCMOBUSIX aBTOMATUUYECKU paccuuTbiBaETCA Mo
opmyne (14).

3HaveHus oGbema rasa npu pabounx ycnosumsix AaBneHus, TemnepaTypbl 1 06BEMHBIX UM MONAPHBLIX
AONEIt KOMIMOHEHTOB ra3a MocTyNatoT B BLIYUCTUTENbHOE YCTPOWCTBO MIM 3NEKTPOHHbI KOPPEKTOP B pearb-
HOM macLwiTabe BpemeHu.

9.6 MpuHanuuny B cocTase yana yyera BbIYACAINTENLHOMO YCTPOUCTBA UM 3NEKTPOHHORO KOPPEKTOpa 1
CW TemnepaTypbl, AaBNEHNs U NNOTHOCTM rasa npu CTaHA4apTHbIX YCNIOBUSX 06BLEM rasa Npy CTaHaapTHbIX
ycnosusx asToMaTU4ecku paccuuThiBaeTcs no popmyne (14).

3HaueHns obbema rasa npy paBounx yCroBUsIX, AaBREHUS, TemnepaTtypbl, @ TaKkke NMoTHOCTU rasa npu
CTaHAAPTHLIX YCNOBUAX NOCTYNAKT B BLIHYUCNUTENLHOE YCTPOACTBO UMW 3NEKTPOHHBIN KOPPEKTOP B peanbHom
MacLiTabe BpemeHu, a 3Ha4eHUsi MOFISIPHLIX NN OB BLEMHBIX JONeil Avokcnaa yrnepopa u asota (Heo6xoam-
MbIX Ans pacdeTa KodddULMEHTa CKMMAEMOCTH) CHUTAIOT YCIIOBHO-MOCTOSIHHBIMU BEMUHYMHAMM, KOTOpbie
NepuoanN<ecKu KOPPEKTUPYIOT Ha OCHOBE PEe3yNbTaTOB aHanuaa cocTasa rasa.

Ecnu B npowecce NpoBoanMBIX M3MepeHIi 3HaYEHUS MOMSIPHBIX N 06 LEMHbIX Aonewn guokcuga yrne-
POAA 1 830Ta He BLIXOAAT 3a NPeAeribl yCTaHOBNEHHOrO AVana3oHa OTKNOHEHW, 3adMKCUPOBAHHOTO B NPOTO-
Kone 3aMHTepecoBaHHbLIX CTOPOH (AOroBop Ha NOCTaBKy rasa), TO KOPPEKTUPOBKY He MPOBOASTT.

9.7 Ecnu B BbIMUCANTENEHOE YCTPOWCTBO UM ANEKTPOHHbIN KOPPEKTOp 3HaueHuUsl AaBneHus, TeMnepa-
Typbl 1 06bema rasa npu paGoumx YCrioBrsix NOCTyNaoT B peankHoM MaciuTabe BpeMeHW, a NNOTHOCTL rasa
NPV CT@HAAPTHBIX YCNOBUAX 1 COCTAB ra3a siBIISOTCS YCMOBHO-NOCTOSIHHBIMM BENIMUMHAMM 38 UHTEPBAN name-
PeHUI, T0 06bem raza npu CTaHAAPTHBIX YCIOBUSX PACCYNTLIBAETCS MO thopmyne (14). Mpu atom fomkHO
BbIMONHATLCA CNeayioLlee ycrnosue:

&:_;53 100 < 2expfa + b [In(wg )] + ¢ [In(wg )]2}, (16)
Pc

raep ; — 3Ha4eHWe NNOTHOCTNra3a npu CTaHaapPTHLIX YCOBUSIX, NPUHATOE 38 YCNOBHO-NOCTOAHHYIO BENMUYUHY;
p. — CpefHee 3Ha4eHMe NNOTHOCTU Npu CTaHAapTHLIX YCNOBUAX 38 UHTEPBas U3MEPEHWNIA;
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®q — NPeAen OTKNOHeHUs 3Ha4EeHUs PACXOAa OT r0 CPEAHEro 3HAYEHMS 3a UHTepBan nsmepenus, %:
a=ay+a;In(P)+a,ln(P)?
2

a=ya;T/;
J=0

Terd .
273,15

b=10,25;

¢ =-0,072.

3HaueHus KoaghhuLmeHToB ay NpuseaeHs! B Tabnuue 2.

Tabnuua 2— 3Hayenus koaghbuumeHTOB a,

I T i ‘__’_. —— el — _—— - _—— ’__~‘ L — e — e e

I J g,

0 0 —-2,3376
0 1 2,6964
0 2 0,17071
1 0 -3,1968
1 1 3,9413
1 2 -1,9305
2 0 -1,3061
2 1 2,1209
2 2 -0,81958

PacueTHoe aHaveH1e OKpYrNsiioT A0 BTOPOro AECHTUUHONO 3HAKa.

B Tabnuue B.1 (npunoxenne B) npuBeeHk! CNPaBOUHbE 3HaYeHNS npefenbHOo 4oNYCTUMbIX OTHOGK-
TEMbHbLIX OTKNOHEHWI NMOTHOCTH rasa NpU CTaHAAPTHLIX YCNOBUSX (B NPOLEHTaX) OT 3Ha4YeHUs, NPUHATOrO 33
YCIOBHO-NOCTOAHHYI0 BENN4MHY, PACCUNTAHHLIE NO NPABON HYaCTM YCrOBUS (186).

MpumedyaHue—onyckaercs npoBepky ycnoeus (16) BLINONHATE Ha CTaguu BBOAA yana y4eTa rasa B
AKCnyaTaLuio ¢ UCNomnb30BaHNEM OXUAAEMbIX UMY NPOrHO3UPYEMbIX 3HAYEHWI Ha OCHOBE paHee BbINONHeHHbIX U3mMepe-
HWIA UK O6LLIMX 3HaHWI 06 ycrosuax nameperuit. B aTom Cry4ae B aKTe NpoBepKY COCTOSAHUS U NPUMEHEHUS! CPEACTB U3-
MepeHnil n cobnioaeHns TpeBoBaHuin HACTOALLIMX NPaBuUn (cm. 10.3) penaeTcs cooTBeTCTBYIOLAA 3aMUCH.

Ecrmycrnosue (16) He BbinonHsieTcs, To Heo6Xxoaum nepepac4eT obbema rasa npy CTaHaapTHLIX YCNOBM-
X B COOTBETCTBUM C NPOLIEAYPOH, U3NOKEHHON B NpUnoxeHum b, nyHkr B.2.

9.8 lpu oTcyTcTBUM B cocTaBe CY aneKTPOHHBIX KOPPEKTOPOB WIN BbIMUCITUTENbHBLIX YCTPOMCTB Ha
ByMaxHBIX UK SMEKTPOHHbIX AnarpaMmax (UKCHPYIOT 3HaYeHMs NEPEMEHHLIX NapameTpPoBR U BbIMONHAIOT
pacyeT o6bema raaa npu CTaHgapTHbIX YCroBMsX Vv, no chopmyne

S P
Vo= D AV L (17)
=1 Pei
nnu
) _
Vo= YAy, Pl (18)
it PcTK

FAE N1 — HYMCIO CEKTOPOB, Ha KOTOPkIE pa3buBaT ANarpaMMB! C 3aNNChI0 NEPEeMEHHbLIX NapaMeTpoB 3a OT4HeT-
HbIA nepvoa.

B npouecce 06paboTkv pesynbTaTos MaMepeHuii BO3MOXHA HONOMHATENbHAS NOrpeLlHocTL pacyeTa
obbema rasa, o6ycnosneHHan samerol coopmyn (11) u (12) Ha cbopmynbl (17)u (18).

Ana ycTpaHeHus norpeliHocT He0BXoAUMO:

- PasbuTb Anarpammsl Ha CeKTOPbI, A€ OTKNOHEHIS NapaMeTpoB NOTOKA rasa oT Ux CpeaHUX 3HaYeHnn He
npesbiaoT 7 %, unu

- NPUMEHWUTL NporpammHbIe CpeAcTBa, NO3BONAKLWME NPOBOAUTL 06paBoTKy AnarpaMm Ha GyMakHbIX
WM 3NEKTPOHHbBIX HOCUTENAX C peaniuaaunemn YACNEHHOTo MHTerpupoBaHus ypasHerui (11)n (12), unmn

- NPOBOANTL U3MePeHUs Npu CTabunNUaMpoBaHHbIX JaBNEHUM, TeMnepaType 1 cocTase rasa.

Mpu pacxoxaeHn sHaueHnin Mexay nokaaaHusMy CY 1 3Ha4eHUSIMM YCIIOBHO-NOCTOSIHHBIX rnapameTpos
(aTMocthepHoe aasneHme, NMOTHOCTb ra3a NPV CTaHAAPTHBIX YCIOBMSIX, 06 bEMHbIE Mk MOMSIPHbBIE 40NN KOM-
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NoHeHTOB raaa) 3a npegenbt Aonyckaemsbix OTKITOHEHWHA, Heobxoaumo npoeectu KOPPEKTUPOBKY ycnos-
HO-NOCTOAHHLIX napameTpos.

10 MNposepka peanuzauun MBU

10.1 Mposepky peannsaummn MBU OopraHbl ['0CyAapCTBEHHOI METPOMOrMYECKOV] cnyx6bl unu MmeTpono-
ruseckne cnyxGu! opuanyeckux nuy, 8KKpEAUTOBaHHbIE Ha NpaBo aTTecTaumn MBY, npoBoAasT:

- NEPEe/ NyckoM y3na yueTa B akCnnyaTayuio;

- NOCNe PEeKOHCTPYKUMM yana yyeTa.

AononkurensHylo npoeepky NposoasT no PeLLeHMI0 apbuTpaxHOro Cyaa B CNOpHLIX cryyasx mexay
MOCTaBLMKOM U NOTpebuTenem.

B npouecce akcnnyarayum CU MeTponoruyeckue cnyxbei lopuanyecknx nuy obecneunsaioT KOHTPOMb
3a cobnogeHvem v BoinonHeHnem TpeBoBaHuii HacTosWMX Npasun.

10.2 Mpwv nposenernm nposepkn peanusauum MBU ycranasnusarot:

- Haln4ue akra uamepeHus BHyTpeHHero guamerpa UT (B COOTBETCTBMM C NPUNOXEHVEM A);

- Hanntne TexHN4YeCKUX onmcanuii u (Min) pykoBogCTB no akcnnyaTtauum CU;

- COOTBETCTBME YCrOBMI NPOBEAEHNUS N3MEPeHUI TpeGoBaHnAM pa3sgenos 4 1 6;

- cooTseTtcTane MoHTaxa CU n scnomoraTensHoro obopynosaHus Tpe6oBaHmam MOHTa)H0-3KCnNyaTa-
UMOHHOM AOKYMEHTaLmW unu pasaena 7;

- COOTBETCTBUE MOHTaXa COEAUHNTENbHLIX MHKYA G TpeGosaHuam pasgena 7;

- COOTBETCTB1E NPAMbIX YHaCTKOB U3MEPUTENbHbIX TPy6onposoaos TpebosaHusM pasgena 7;

- COOTBETCTBUE anroputma obpaboTku pesynbraTos W3MepeHui u pacyeTta oGbeMa NPUPOAHOro rasa
MPY OTCYTCTBUM BLIYUCIMTENBLHOTO YCTPOCTBA TPeBGoBaHUSM pasnena 9.

10.3 Mopesynbtatam nposepkn peanusauuu MBU coctaBnsioT akt NPOBEPKU COCTOSHUA U NPUMEHEHUS
CPEACTB U3MepeHuit U cobrioaeHNs TpeBoBaHMIt HACTOALLIMX npasunn B COOTBETCTBWM C NPUNOXeHuem B.

11 KoHTporb TouHocTH pe3ynbTaToB U3mMepeHui

11.1 MpumensieMbie CU 10 mKHbI NPONTU FOCYAapPCTBEHHBIE UCALITaHWUS Ans Uuenen yTeepKaeHns Tunas
cooreetcTBUM ¢ NP 50.2.009.

11.2 Tpumensemsie CU noanexar noBepke opraHamm ["ocynapcTBEHHOW METPONOrUYecKoit cnyx6bi B
nopsigke, ycraHosneHHom MNP 50.2.006.

11.3 CW, npumensembie ans “3MepeHus n pacyeta o6bema n aHeprocogepxaHms npupoaHoro rasa,
AOIMKHLI UMETb IENCTBYIOLLME CBMAETENLCTBA O MOBEPKE N NOBEPUTENBHOE KIerMO U 3KCNINYaTUPOBATLCS B
COOTBETCTBUM C TPEBOBAHNAMM TEXHNYECKOMN [LIOKYMEHTaLMY,

MepnoanyHocTb nosepkn CU nomxHa COOTBETCTBOBATL MEXMNOBEPOYHLIM MHTEPBANAM, YCTAHOBNEH-
HbIM Npu yTBEpXaeHnn Tuna CU.

CW, npumeHsembie ans koHTpons Neépenana faBneHns Ha cHeTuKKe, CTpyeBLINpsMUTEnNe n hunbTpe,
ROMKHbLI UMETb AUCTBYIOLLMIA CepTUdUKaT O kanvbposke unu nosepke.

11.4 UameputenbHble KOMANEKCs Unu CUCTEMBI, 3aHeCeHHble B ['ocynapcTBeHHbIil peecTtp CU, noane-
XaT noBepke B COOTBETCTBUM C METOAMKAMI NNOBEPKM, pa3paboTaHHbIMM npu yTeepxaeHuy Tuna CU.

11.5 Ha Typ6UHHBIX 1 pOTaLMOHHBIX cHeTuMKaX, (hUnbTpe 1 CTpyeBbINpsMUTENe HEOBX0aNMO nepuoau-
HECKW KOHTPONMPOBaTL USMEHEHUE Nepenana AaBneHus.

Ecnu B TexHuueckoi gokyMmeHTaummn uarotoBuTens OTCYTCTBYET UH(OPMaLWMA O Npoueaype KOHTPONs
TEXHNYECKOro COCTOAHWSA KoHKpeTHbIX CU 1 06opynosaHms, To CriefyeT pyKoBOACTBOBATLCS CreayoLLUM.

Ecnu c Teyennem Bpemenn B npouecce 3KcnnyaTtauuv nepenaa aBneHuit Ha cyeTynke 6onee Yyem Ha
50 % npesbicUT gonyckaemoe sHaueHue, To MNPOM3OLLNO UNK 3acopeHne NPOTOYHO YaCTH, MW 3arps3HeHHe,
WM USHOC NOALLMNHNKOB CHeT4MKE, NGO MMEeeTCs MHOW fedekT, NPMBOASALLNA K TOPMOXEHMIO €ro NOABUKHbIX
vacrei. B atom criyqae fomkHbl 6biTb npoBeaeHbl paboTbl N0 TEXHU4ECKOMY 0BCYXMBAHNIO CHETYMKE UMK ero
peMOHTY.

C uenbio obecnevdenns [OCTATOYHON CTENEHU OUUCTKN rasa 6es yHoca Yactvy v huneTpyioLero Mare-
puana, a Takke KOHTPOns CTeneHu 3acopeHs rasororo punsTpa HeobxoAnMo crieanTb 3a TeM, YToBkI Nepe-
Naj AaereHus Ha cetyatbiX punbTpax He npesbiwan 5000 Ma, Ha BONOCHHLIX U ¢ CHHTETUYECKUM DUNBTPYIO-
uuMm matepuanom — 10000 MNa.

Ans koHTpons 3a uncToTol CTPYEBLINPAMUTEN PEKOMEHAYETCS NPy HauGoree XapakTepHLIX pexuMax
paboTb! c4eTUMKE 3athMKCUPOBATL B HaYaMbHbIN NEpWOA aKCnnyaTauum CTpyeBbINPSMUTENS Nepenag Aasne-
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HIA M 3HAYeHWSt INOTHOCTY W pacxofia rasa. Ecnu nepenag AaBnenvs Ha CTpyesbinpamuTtene Ha 10 % npeshbi-
LaeT Aonyckaemoe 3HaueHue, Heo6X0AYMO NPOBECTM ero OY4MCTKY.

Ronyckaemoe sHauenne nepenana aasnenus Ap Ha cueTumKe 1 CTpyesbINnpsMUTENE Ans KOHKPETHbIX
paboumnx ycnoswii (P, P ¥ §) paccunTLIBAIOT MO dopmyne

2

P
ap =apy| Lo | 91 (1)
PepPp )\ 9p

roe G — 3Ha4eHWe pacxopa rasa;
Ap, — nepenag naenenwii, PErnameHTUpOBaHHbIN B TEXHUHECKON OKYMEHTaLMMN;
Pppepy dp — 3Ha4eHuUs [aBneHns, NNoTHOCTY rasa npu CTaHAaPTHLIX YCrIOBMSX M pacxopa rasa, 415 KOTOPbIX
pernameHTMpoBaHbl NOTEpU faBreHns.

B kauectBe 3Hauenuit BenmumH APy, Py, pep 1 Gy MOTYT ObiTb UCMONB30BaHb! 3athUKCUPOBaHHbIE B
HavaneHbI Nep1og akcnnyaTauum o6opynosaHus pesynbTaThl M3MepeHnit nepenapna AasnexHus, [aBneHus 1
MNOTHOCTU rasa npu CTaHAAPTHLIX YCNOBUSX M pacxoaa rasa Npy HanGosee xapaKTepHbIX PexUMax paboTs
CYeTUMKa,

Ans nameperuii nepenana AasneHns MOxHO NPUMEHATL AUhMaHOMETPbI NM060ro Tuna. KoHTpons nepe-
Naja naBneHus Ha CTpyesbiNnpaMUTEne U hunbTpe AOMNyCKaeTcs NPOBOANUTL C NOMOLLBIO AATHMKOB Nepenana
AaBNeHNs UHANKATOPHOro TUNa.

OTBepcTua Ans uamepenus nepenaaa AGBNEHUS HA TYPOMHHBIX M POTALMOHHBIX CHETYMKAX BOMKHb!
BbITb pasmeLleHbl Ha TpyGonpoBoae B cOOTBETCTBUM C Tpebosatnamn 7.3.3.11 7.3.3.2.

OTBepcTA ANs namepenns nepenaaa AaBnenns Ha hunbTpe U CTPyeBLINPSIMUTENE AOMKHBI GbiTh pac-
NOMNOXeHbI B COOTBETCTBIN C PEKOMEHAALMAMM IKCAMYATALMOHHOI AOKYMEHTaLUN.

12 Onpenenexue norpewHocTH

12.1 O6wue nonoxeHus

12.1.1 3a npenen norpeLuHocTy uamepeHuit obbema rasa, npuBeEHHOrO K CTaHJapTHLIM YCRoOBUAM, U
SHeprocoaepxaHwvs No kaxaoi peanusauuu aaHHoi MBU NpUHUMAIOT Haubornbluee 3HaueHne OTHOCUTENLHOM
MNOTPELIHOCTH M3MEPEHWIA B peanbHbIX YCHOBUAX 3KCMyaTaumm y3naydervarasa.

B cryyae pacueta o6bema rasa, npusegeHHoro K CTaHAapTHbIM YCNOBUSAM, M0 U3MEPEHHbLIM 3HaYEHUSM
o6bema, NNoTHOCTH raaa npu paboumx u CTaH4apTHbIX YCnoBusx (CM. hopmyny (1)) pacyeTsl BbINOMHSAIOT npu
HallMeHbLUeM 3HaueHun paboyero gnanasoHa pacxoga, ecnu norpewHocTy CY nnoTHocTy 3afaHbl 3HaYeHEM
OTHOCUTENBbHON UNU NPMBEAEHHON NOTPELLIHOCTH.

B cnyyae pacyeta o6bema rasa, npuseneHHOro K CTaHAapPTHBIM YCNOBUSAM, NO U3MEPEHHbLIM 3HaYEHUSM
obvema, Temnepatypsi, faBneHUs 1 PaccunTaHHoOMy KO3(hOULIMEHTY CXUMAEMOCTH rasa (CM. doopMyry (2))
pac4eT NOrpeLLHOCTH BLINONHAIOT NPU HAUMEHBLLIMX 3HAYEHUSIX pabouyero Auana3oHa pacxopa, AaBneHUs U
TemnepaTtyphbl rasa.

HonyckaeTcs norpelwHocTs namepeHuii obvema rasa, NPpUBEAEHHOTO K CTaHAAapPTHLIM YCNOBUAM, onpe-
AENATL NO pesynbTaTaM U3MepeHNi NapaMeTpPoB rasa C NOMOLLbIo KOpPpeKTopa I BLIMUCIINTENBHOrO YCTPOiA-
CTBa. ANropuTMbl BLIMUCTIEHWI NOFPELLIHOCT AOMKHbI COOTBETCTBOBATL TpeGoBaHUAM HaCTOSLUMX Npasun.

12.1.2 MNpouenypa pacueTta OTHOCUTENLHOI NOFPELIHOCTN U3MEPEHUIA NMPU OrPaHUYEHHON UCXOAHOM
WHbOpMaLMK B cooTeeTCTBUM ¢ PMI™ 62 onncana B HacToLeM pasnene.

12.1.3  OTHOCUTENBHYIO NOrPELLIHOCTb usmepeHns 3, napameTpa y, 0GYCNOBIEHHYI) OCHOBHOM
norpewHocTbto CH, B npoLgHTax, paccymTLIBAIOT NO thopmynam:

- NPy n3BecTHOI abconoTHOMN norpeluHocTy CUA

A
Boy = 2100, (20)

rae A, — abconioTHas NOrpeLHOCTb MAMEPEeHIUS NapaMeTpa;

Y — AeACTBUTeNbHOE 3HAYEHNE N3MEPSIEMOTO napametpa,;

- NPY M3BECTHON NPUBELEHHOI OCHOBHOW NorpetuHocT CU, ecrim HOpMKMpYyoLLiee 3HaYeHne usmepsiemo-
r'o napameTpa paBHO AranasoHy wkansi CYA

= Y5 Y
80y =1 LoV, @)
TAe y — npuBeneHHas NorpewHocTs, %;

¥, — MaKkcumaneHoe aHaueHne aMepseMoro napameTpa;
Yy — MWHVUManbHOE 3HaYeHe 3MEePAEeMOoro napameTpa;
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- NpY M3BECTHOWN NPUBELEHHOI OCHOBHOM NorpeLuHocTi CU, ecru HOpMUpYIOLLee 3Ha4eHe N3MEPSEMO-
ro napameTpa pasHO BepXHeMy Npeaeny nameperuit CU

8oy = y%. (22)

12.1.4 OTHOCUTENbHYIO AOMOMHUTENBHYIO NOrpewHoCTs 8,, U3mMepeHuit napameTpa y BchneacTBue
OTKMOHEHWs yCcnoBum akcnnyartauumn CY ot HopManbHbix no FOCT 8.395 pacc4MTBIBaKT NO hopMynam:

- PV HOPMUPOBAHWM NPEAENOB [OMYCKAEMbIX 3HAYEHMI NOrPELUHOCTY NPV HAUBOMNBLINX OTKIIOHEHMSIX
BHELUHeN BNMAIOLEN BENWHUHbBI 0T HOPMUPOBAHHOTO 3HAYEHUS

- _ A I e 4
8y = Soq = 22100 = y, YoV (23)
y y
rRed, 4, Ay, v, — OTHOCUTENbHas, aGCOMOTHAS U 1 vmsefieHHas AOMNONTHUTENbHbIE MOrPELUHOCTY;
oa By tp
Y — MakcuManbHoe 3HayeHne u3MepaemMoro napamerpa;
Yy — MUHUManbsHoe 3HaveHue uamepseMoro napameTpa;
- NP HOPMMPOBaHWK NpeaenoB AOMNYCKaeMbIX 3HAYEHWNI KOIPPULUEHTOB BNUAHKS
AX p AX p Ag AXp Ys =¥y
qu = 50.,[1 = —— = =..74100 = Yg— 24,
AX AX y AX y

rne 50.‘1 — Npefen AonyckaembiX 3Ha4YEHWUA AONONHUTENEHON OTHOCUTENLHOM NOrpelwHOCTU NPK OTKNOHEHUK

BNUSIIOLLENA BENNYUHBI Ha 3HAYeHue AX;

A, — npepen [ONyckaeMbiX 3HaYeHUl JONONHUTENbHON aBCoMoTHON NMOrpeLUHOCTH NPYU OTKNOHEHWUU
BITUSIIOLLIEN BENNYUHBI HA 3HaYeHne AX;
Yp — NPEAEn AoNyCKaeMbIX 3Ha4eHU [OMNONHUTENbLHON NPUBEAEHHOMN NOFPELLHOCTU NP OTKIIOHEHNN
BNMAIOLLIEH BENNUMHbI Ha 3HaYeHne AX, HOPMVPOBaHHOE OT PasHOCTH npegenos namepeHnin;
AX,D — OTKIIOHEeHWe BHELUHEN BIIUSAIOLIE BENIMYUHBI OT HOPMAEIbHOTO 3HAYEHMS;
AX — OnanasoH 3MeHeHUsl BHELUHeN BINSIOLLel BeNUYUHbI, 0118 KOTOPOro HOpMMPOBAH Npeaen Jonosi-
HUTENMbLHOM NOrPELLHOCTH.

12.1.5 OTHOCMTENEHYIO NOFPELLHOCTEL U3MEPEHMIA 3, napaMeTpa y C y4eTOM [ONONHUTENBHbLIX U OCHOB-
How norpeluHocT CU paccumTbiBaloT o (opmyne

n 05
-] 82 2
5, = [aoy + Zsﬂyi} , (25)
!

(24)

r4e N — 41Cno BNIUSIOLLMX BENUYNH;
8y, — ROMOMHUTENbHAN OTHOCUTENbHAS NOTPELLHOCTb OT j- BIINAIOLLEN BENUUMHBI.
12.1.6 Ecnu ans namepenns napameTpa y NPUMEHSIIOT NOCMEA0BATENbHO COEaNHEHHbIE n3MepuTens-
Hble NpUBOPBI, Y KOTOPLIX BXOHOM BENMUHUHOM KaXAOr0 NOCNEAYIOLLIEro CAYXMUT BLIXOAHAS BEMMUMHA npegbi-
AYLWLErO0, TO OTHOCUTENbLHYIO NOTPELLHOCTL U3MEPERNA 3, STOrO NapaMeTpa onpeAensioT No hopmyne

n 05
8, = (21 aﬁl) , (26)

FAE N — Y41CNOo NOCNe0BaTENLHO COBAMHEHHbIX U3MEPUTENbHbIX NPUBOpPOB.
12.1.7 EcrmnapameTp rasa y NpuHSAT 3a YCIIOBHO-NOCTOSAHHYIO BENUUKNHY, onpenensiemy kak

= Ymax + Ymin
y 5 '
TO NOTPELWHOoCTb Sy 9TOro napamMeTpa y paccuvTbiBatoT NO cboplvlyne
2 05
& =152 4+ (M 100] , @7
g g Ymax * Y min '

roe 8, — norpetuHocTs CU, npuMeHsiemMoro Ans onpeaenexns AuanasoHa n3aMeHeHus napameTpa y.

12.1.8 TMorpeluHocTb NapameTpa y, ONpeaenaemMoro KOCBEHHbLIM METOAOM, CBA3aHHbLIM hyHKUMOHaNb-
HOW 3aBMCUMOCTLIO C NapameTpamu y; (HanpuUMep ¢ TeMNEPAaTypPOil, NaBNEHNEM, KOMAOHEHTHbLIM COCTaBoM)
y = Fy.. ¥, ..., ¥,), paccuntbiBaloT no coopmyne
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2 o
8, ={5W + 295,55,} , (28)
i

rae 8, — MeToam4eckas NorpeLHOCTb YHKLMOHAMNBHOI 3aBUCKMOCTY;
8,; — NOrPELUHOCTb N3MEPEHMS! /- FO U3MEPSEMOTO napamerpa;
8 yi — KOIDDULNEHT BIMSHUSA - 1O U3MEPSEMOro NapameTpa Ha BENWYWHY onpeaensemoro napamerpay.
KoadbduumeHT Bnustng 9 yi Pacc4mnThLIBaOT NO hopmyne

—pr Vi
Sy =F,;—, (29)
y
rae Fy; — YactHas npoussoaHas yHkummM F no napameTpy y;.
Ecnu HemsBecTHa MaTemaTtyeckas B3aMMOCBSab napametpa y c napameTpamu y; unu audbepeHLnpo-
BaHWe PYHKLWUN F 3aTpyAHEHO, TO KO3 MMLIMEHT BINSHUS & yi PACCYMTLIBAIOT MO hopmyne
Syl = _é_y_ . .}_/L ,
Ay; y
rAg Ay — UsMeHeHWe ONpeensieMoro napamMeTpa y NPUUMEHeHUM U3MEepSIEMOro napameTpaHa sHaueHue Ay;.
3HaveHve Ay; pekoMeHayeTcs BuibUpaTh He 6oree 3HaueHUs abConoTHOI MorpeLlHoCTy napameTpa.
12.1.9 3Havawmx UMpp YUCIIEHHOTO 3HAHEHMS NOTPELLHOCTM U3MepeHns LOMKHO BbiTh He Gonee asyx.
Mpu aTOM TpeTHit paspsa (HeykassiBaeMbi MNazLLnif) OKpYrnsAT B 60nbLUYIO CTOPOHY.
12.2 ®dopMynbl pacyeTa NOrpeLHOCTH
12.2.1 Fpwn otcyTcTBum B cocTase CU 31eKTPOHHbIX KOPPEKTOPOB WINU BLIMUCIIMTENbHBIX YCTPOWCTB

OTHOCUTENBHYIO MOFPELLHOCTL 8y, M3MepeHWs 0BbeMa rasa, NPUBEAEHHOTO K CTaHAAPTHLIM YCNOBUAM, pac-
CHYWTBIBALOT NO hopMynam:

- NPY NPAMOM MeTOoAE U3MEPEHWA NNOTHOCTK rasa npu pabounx yenosusx
— 732 , 2 2,05
8y, ={dy + 8, +8.17, (31)

(30)

- Npv ONpefiefieHn NNOTHOCTY ra3a Npy 3aaaHHbIX AaBNEHUN, TEMRepaType v koathdULMeHTe CKumae-
MOCTU

By, = {8y + 9287 + 9787 + 3)°%, (32)

rae §y — OTHOCUTENbHAas NOrPeLLHOCTL CHETYMKA:
8,, — OTHOGUTENBHEN NOrPELUHOCTEL U3MEPEHUN MMOTHOCTY rasa Npy CTaHAAPTHLIX YCNOBUSIX;
0, — OTHOCUTENbHas NOrPELLHOCTL M3MEPEHUS NMOTHOCTY rasa Npy paBounX YCIIOBUSX;
8p — OTHOCHTErNbHAs NOTPELIHOCTL U3MEPEHUS aBNEHWUSA rasa;
87 — OTHOCUTESbHASR NOrPELHOCTL U3MEPEHUSI TEMNEPaTYpbi rasa;
8k — OTHOCUTENbHas NOrPELIHOCTE ONPeAEneHUs KO3 MULNEHTA CKUMAEMOCTM rasa;
S p — KOIDPMUMEHT BIUSHUSA AABNEHUS Ha KOS DULMEHT CKUMAEMOCTH ra3a;
8 1 — KO3DNLMEHT BMIUAHNA TEMNEPATYPL! ra3a Ha KO PULMEHT CKUMAEMOCTY rasa.
12.2.2 Mpu Hann4um B cocTase CU 3rekTPOHHBIX KOPPEKTOPOB UMW BLIHUCITUTENBHBIX YCTPOMCTB OTHO-
CUTEIbHYIO MOTPeLHOCTE 8y, paccqnTLIBaOT No chopmynam:
- B Cny4ae NpUMEHEHNs 3NEeKTPOHHbLIX KOPPEKTOPOB MM BBIMMCIUTENbHbIX YCTPOMCTB, NOrPeLHOCTh
KOTOPbIX HOPMMPOBaHA C YHeTOM NOrpeLHOCTeN CPEACTB U3MepeHWii BennuuHd Pu T

= (52 82 , 52105
8y, = {8y + 85 +8¢ ), {33)
TAE 8, — OTHOCUTEIIbHAsA NOrPeLUHOCTb BLIMUCIUTENBHOTO YCTPOICTBA;

- B Cry4ae NpuMeHeHUs 3NEKTPOHHLIX KOPPEKTOPOB WM BbIMUCTIUTENBHLIX YCTPOICTE, NOTPELLHOCTb
KOTOPBIX 3; HOPMUPOBAHA C YHETOM MOrPEeLLIHOCTEN M3MEPEHUs BennumH P, TM Kuri p u p,

- 2 2405
8y, = {87 +82)*, (34)
- B Crnyvyae npuMmeHeHuns QIEeKTPOHHbLIX KOPPEKTOPOB unu BblHNCNNTENbHbIX yCTpOVICTB, norpeLlHoCTb

KOTOpbIX 8, HOpMMPOBaHa 683 yueTa NOrPeLLHOCTe CPEACTB U3MEPEHUIN NapamMeTPOB NOToKa:
npy NPAMOM MeToe U3MepeHuUil NNOTHOCTK rasa nNpu paboumnx yenosusx

- fs2 2 2 | <2105

By, = oy + 8, +085 +8517° (35)

fipy onpefeneHnn NNOTHOCTY rasa Npy 3aaaHHbIX AaBreHun, Temneparype U koadduumeHTe cxumae-
MOCTH
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{82 + 82 + 9252 + 9252 + 8}%°. (36)
12.2.3 MorpeLLHOCTb SHEProcoAepXaHus 5 rasa paccunTbiBaloT nNo hopmyne
— 82 2 42
= {8y, + 8, }" (37)
roe 8, — NOrPeLUHOCTL ONpeaeneHns yaernsHo 06bEeMHO TENNOTLI CropaHnA rasa.

12.3 CocraBnsioLlive NOrPELLHOCTH

12.3.1 MNorpewHoCcTs UsMepeHus o6bema 8, ycTaHaBNUBAIOT MO TEXHUYECKON NOKYMEHTaLUN Ha CYeT-
YUK KOHKPETHOro TUna. B cnyyae oTCyTCTBUA MHOPMaLMM O BeNuUnHe 8, A0NYyCKaeTCst Npu OLeHKe norpetu-
HOCTV U3MepeHui obbema rasa B popmynax (31)—(36) npuMeHaTb BenuunHy 3, BMecTo 3y, (rae &, — norpeiu-
HOCTb M3MEpPEeHUs pacxoaa rasa).

12.3.2 TMorpelHoCTb 3NeKTPOHHOTO KOPPEKTOPa MNK BBIMMCIMTENBLHOO YCTPOWCTBA 8, yCTaHaBnNuBatoT
N0 TEXHUYECKOMN AOKYMEHTaLMK Ha CY KOHKPETHOro TiNa, NPV 3TOM NOrPELLIHOCTU By, 8, , 8p, 87 paccHnTLIBaIOT
C YHETOM MOrpeLLIHOCTV COOTBETCTBYIOLLMX M3MEPUTENbHBIX KAHAMOB 3/IEKTPOHHOTO KOPPEKTOpa U BuIYMCNN-
TeNbHOFO YCTPONCTBa.

12.3.3 lMorpeLlHoCTb M3MepeHus NoTHocTM rasad, U §, (Npy cTaHaapTHbIX W pabouunx ycnosuax cooT-
BETCTBEHHO) OMPEAENnsoT C NOMOLLbIO NIIOTHOMEPOB MO FexHiueckoi AOKYMEHTauun Ha npumersiemble CU.
MorpeLLUHocTb &, Mpu KOCBEHHOM METOAE namepeHuin paccumntbiatot no FOCT 30319.1.

12.3.4 TlOrpelUHOCTL UaMepeHus aBCONITHOro AaBNeHUs §p Npu npuMeHernn CU abcontoTHOro Aas-
NEHWs ONPeEnSIoT MO TEXHUYECKON AOKYMEHTaLMM Ha KoHkpeTHoe CU cyseTom TpeBoBannin 12.1.2 — 12.1.7.

MorpelHocTL onpeaenexus aBconloTHOro Aasnexus 8p npy nprMereHnn CU naboiTouHOro faBnexus
paccunThIBAOT NO hopMyie

P,V P Vs |
(_“_j 52 - (_ﬁ) 2 L (38)
p) ™ \p) "
rae g, — NOrpeLHOCTb M3MEpEeHns N306bITOYHOIC AaBneHus;
6P5 — MNOrPELLHOCTL N3MepeHnUs aTMOCHEepHOro AABIeHNs.
orpeLwHOCT N3MepeHns N3BLITOHHOTO ¥ aTMOCHEPHOTO AABIEHNS ONPEAENAIoT Mo TEXHUYECKON AOKY-
MEHTaLuK Ha npumeHaemMble CU ¢ yueTom Tpebosannin 12.1.2—12.1.7.
12.3.5 TMorpelHocTb U3MepEHUs TEMNepaTypbl rasa d; paccuuTLIBaT No hopmyne
21 05

05
5y = 100ts ~t) [ _&, [28] , )
=1

27315+t |5\ Ve, Yy,

8p

roe Ay, — aBGconoTHas NOrpeLuHocTk i-ro npubopa, BXOAALLEro B KOMNAEKT cu;
Ye,+ ¥u, — MaKCMMaNbHOE ¥ MUHMMAnNbHOE 3Ha4YeHNs ANanasoHa LLKarbl unu BLIXOQHOro curHana i-ro npubo-
pa, Bxoasiuero B komnnexr CU;
8; — OTHOCMTEbHbIE MOTPELLHOCTH i-ro npubopa, Bxoasuiero B komnnekt CU Temnepatypei.
2.3.6 TorpeLHoCTb onpeaerieHrs KoahULUeHTa CKUMaeMOCTU 8 PaccynTLIBaIOT No hopmyne

8 = (8% +85,)%, (40)
roe 5— MeToAMYeckas NorpeLHocTbL pacyeTa koadduumneHTa cxmmaemocTu (cm. FOCT 30319.2, Tabnuua1);

8 — NOrpeLluHoCTb pacyeTa KoahpuUneHTa CXUMaemocT, CBsidaHHasa ¢ NOrpeLlHOCTLIO U3MepeHnst me-

XOAHBIX AaHHBIX.
3naueHune §, , onpeaensoT no opmynam:

- Np¥ pacueTe koaULMEHTa CKUMAEMOCTH MO ypaBHeHKsaM cocTosiHus AGA8-92DC nnu BHWL, CMB

rno FOCT 30319.2

n 0,5 ”

Sy = (ZS%,S%,] , (41)
=1

npn

raed x, — KO3t ULIMEHT BNMAHNSA MORNbBHOM NI OB BLEMHOI AONM i-TO KOMIIOHEHTa rasa Ha 3Ha4eHne koadpu-
LUeHTa CKUMaeMOCTH;
8x, — MOTPELIHOCTb OnpefeneHns MOTIbHOW NN 06 bEMHOW 40NN i-ro KOMNOHeHTa rasa,;
- npm pacyeTe KoadpuumeHTa ckumaemocTn no metogy NX18 mMof. unm no ypaBHEHUIo COCTOAHMUS
GERG-91 Mog,. NOrpeLIHocTs 8, , PacCunTHIBaIOT No hopmyne
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(42)

roed . — Ko3tMDULMEHT BNMAHUA NNOTHOCTV NPUPOLHOTO ra3a NPy CTaHAAPTHBIX YCIOBUSIX M (DUKCMPOBaH-

HbIX 3Ha4YEHMAX COAEePXKaHMA a3oTa U AMOKCKHAA YrNepoaa Ha KO3 MhULMEHT CKUMaeMOCTH,

69c — NOrpeLHoCTb onpeaeneHna naMepseMbIX napameTpos, NIOTHOCTU NPUPOHOro rasa npu ctaHaapT-
HbIX yCnosusix QJMKCMpOBaHHbIX 3Ha4YeHUAX coaepxKaHusi asota U AKWOKCKWAa yrnepoaa cooT-

BEeTCTBEHHO.

12.3.7 KoahdmuneHTbl BNUAHUS COOTBETCTBEHHO AABMNEHWS, TeMnepaTypbl U NNOTHOCTA 95, 9 1 1 85,

paccYWTLIBAIOT NO hopMynam:

KI

8p = 1-P P,
P K
K!
9,=1+T-2XL,
T K
Sp(,= ch(_'

(43)

(44)

(45)

roeKp, Ky n K — yacTHbie Npon3BoaHble KoathhuLmeHTa ckuMaeMocTu rasa Kno aBnexinio, TeMnepatype

N ANOTHOCTU COOTBETCTBEHHO.

3HaueHus koadpduumeHToBKp, Ky 1 K [onyckaetcs onpeaensiTs no hopmysiam:

AK
Ky = =22,
P AP
Ky = K
AT
AK
K =—-=2
P Apg ,

(46)

(47)

(48)

roe AP = 0,001 MMa; AT = 0,01K; Ap, = 0,0001 kr/M3 — npupalleHus AaBneHus, TemnepaTtypbl U MNOTHOCTY

ras3a nNpuv CTaHaapTHbiX YCNOBUAX COOTBETCTBEHHO,

AKp — n3MeHeHNe 3HaueHUs koahMLNEHTa CKUMAEMOCTU NPU UBMEHEHWW [aBIeHUs Ha BeNUHnHY AP;
AK; — n3meHeHne 3Ha4eHVs KoadhpULneHTa OKMUMAEMOCTU NPY U3MEHEHWI TEMNEPATYPbI HA BENUYUHY

AT:

AKp ~ U3MEeHeHne 3HaveHuns KOSdJ(bVlHVIeHTa CKNMaeMOoCTU NPpU UBMEHEHUN NNOTHOCTY ra3a Npy CTaH-

[apTHbIX YCNOBUAX Ha BENWYUHY Ap,.

12.3.8 B amanasoHe 3HaveHw napameTpos P <10 MMa, 250 K< T< 350K, 0,67 kr/m® <p < 0,82 kr/m3

ANS KO3PPULMEHTOB BNUSHUSA [ONYCKAIOTCA 3HaYEeHUs:
Sp =1npu T2Tp; 8y =1npu T 2Tr; 8, =0npu T 2T, ,

rae Tip, Trr, Ty, — FP@HNYHbIE 3HAYEHUS TEMNEPETYPbI ONPeAEnsHoT N0 3aBUCHMOCTAM:
3,
p= D8P
i=0
T, = 400 - Lot2F)
(1+b,P?)

T = 626,11—249,11P + o + [-602,9 + 404,9P + c1 p.
Koathpuumentnl a, b, c, onpenensioT ro opmynam:

2 .
ai = Y ajph
=

ST
b = Zb,jpc,

j=0
3 .
¢ = Z iP’

3HayeHust KoathNUNeHTOB aj, bU, ; PVBEeLEHbI B Tabnuuye 3.

(49)
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Tabnuuya 3— 3HaueHus kos3pPULMEHTOB ay, by, ¢

i J g b,j G

0 0 —478,2774 142,0803 —-788,8324
0 1 1693,7384 96,9053 449,8721
0 2 -1093,4157 — -36,4980
0 3 — — 2,5259

1 0 284,33 485,4953 1005,4473
1 1 ~735,28 —612,9600 -509,4425
1 2 556,31 - 19,6610
1 3 — — -1,5356
2 0 —46,18 0,4691 -

2 1 125,17 0,7450 —

2 2 -92,94 — —

3 0 2,4627 — —

3 1 —-6,8285 — —

3 2 5,0071 — —_

12.3.9 MorpelwHocTb yaenbHoM 0GbEMHOM TENNOTHI CropaHusi rasa 8, onpenensitoTno MOCT 30319.1.

12.3.10 B cnyvae perncrpaumv sHaueHuii napameTpoB rasa Ha 6yMa)KHbIX (NEeHTOUHBIX UM AUCKOBbLIX
Anarpammax) unu aNeKTPOHHLIX HOCUTENSAX HEOBXOAMMO yuUThIBATL CrieayIolLLne COCTaBNSAIoLME:

8, — MOrpeLHOCTL ONpeAeneHns MHTEPBAaNa BPeMeHU, B TEUEHNE KOTOPOro PaccHnThIBaloT 06beM rasa;

3nn — NorpeluHocTb 06paboTki 3anMcu napameTpos.

I'lorpeLuHocm 8; ¥ 3, CYMMMPYIOTCSI CNOFPELUHOCTSMM ONPeAENEHUsA NapaMeTPOB rasa Kak crydanHble.

MorpeuiHoCcTH 8 " 3,, ONpeaensioT rno TeXHUYECKON JOKyMEHTaLUMM Ha KOHKPETHOE YCTPONCTBO 0Bpa-
60oTKKM 3anmcy.

12.3.11 Mpumepbl pacueTa norpewHocTen n3amepeHns 06ema nprpoaHoro rasa, NPUBEAEHHONO K CTaH-
AapTHBIM YCIIOBUAM, U €10 3HEProcoaepaHna NpUBeAEHb! B npurioxeHun I,
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FpunoxeHne A
(o6r3aTencHoe)

®opma aKkTa U3MepeHuit BHYTpeHHero amameTpa UT

AKT
W3MepeHUi BHYTPEHHero AnameTpa M3MepuTeNnLHOro TpyGonposoga

HaumeHoBaHue NpeanPUATHUA, MeCTO YCTaHOBKU ;

PesynbTaTbl U3MepeHuil BHYTPeHHEro AMameTpa U3mepuTenLHOro TpyGonposoaa:

HenocpeacTBEHHO Nepen BXOAOM B CHETYMK Ha paccTosHuu 2D nepen BXOAOM B CHETYUK
Dy = MM; Dy = MM;
D, = MM; D; = MM;
Dy = MM; Dy = MM;
D, = MM; D, = MM;
D = MM. D, = MM.
CpepHuit suameTp M3MepuTenLHOro TpyGonposona MM
Haubonbluee oTkroHeHue pesynsTaTa MamepeHuil OvameTpa OT ero cpefHero aHavyeHus %
HenoCpeaCcTBEeHHO NOCHe CHeTYMKa
D, = MM;
D, = MM,
Dy = MM;
D, = MM;
DCp = MM.
CpeaHunit pnameTp nameputensHoro Tpy6onposoaa MM.
Haubonsluee 0TKNOHeHUe pelynbTaTa M3MEpPEHUi AMaMeTpa OT €10 CPEAHEro 3HaUEHMS %.

MSMGPGHMH npoBOoAUNUCH,

HanMmeHoBaHWe cpeCcTBa U3MepeH it

c U,eHOl‘"I AeneHus CO CPOKOM NOBEpKK A0 « » r.
AONXHOCTL NpecTaBuTens fn4Haa noanucsL WHWUMansl, dhaMunns
npeanpuaTus Bnajensya

M.M.

4Yucno, mecsal, rop
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MNpunoxexue B
(cnpaBouHoe)
LononHutenbHble cBeaeHUs

B.1 MNpegensHo AONYCTNMble OTHOCUTESbHbIE OTKNOKEHUA NNOTHOCTY rasa Nnpu CTaHAapPTHbLIX YCNOBUAX OT 3Ha4e-
HUWR, NPUHATLIX 38 YCNOBHO-NOCTOAHHYIO BENMUYNHY, %

Tabnuuya B.1

P
T @q
0,5 1 2 3 4 5

5 7,61 3,38 1,44 0,85 0,59 0,43

10 7,44 3,30 1,41 0,84 0,57 0,43

20 6,79 3,02 1,28 0,76 0,52 0,39

30 6,24 2,77 1,18 0,70 0,48 0,36

253,16 40 5,79 2,57 1,09 0,65 0,45 0,33
50 5,42 2,40 1,02 0,61 0,42 0,31

60 510 2,27 0,96 0,57 0,39 0,29

70 4,83 2,15 0,91 0,54 0,37 0,28

80 4,60 2,04 0,87 0,52 0,35 0,26

5 9,67 4,21 1,85 1,14 0,81 0,62

10 9,36 4,12 1,81 1,11 0,79 0,60

20 8,54 3,76 1,65 1,02 0,72 0,55

30 7,84 3,46 1,52 0,93 0,66 0,51

273,15 40 7,28 3,21 1,41 0,87 0,61 0,47
50 6,81 3,00 1,32 0,81 0,57 0,44

60 6,42 2,83 1,24 0,76 0,54 0,41

70 6,08 2,68 1,17 0,72 0,51 0,39

80 579 2,55 1,12 0,69 0,48 0,37

5 12,18 5,27 2,34 1,47 1,06 0,83

10 11,91 5,15 2,29 1,44 1,04 0,81

20 10,88 4,71 2,09 1,31 0,95 0,74

30 9,99 4,32 1,92 1,21 0,87 0,68

293,15 40 9,26 4,01 1,78 1,12 0,81 0,63
50 8,67 3,75 1,66 1,05 0,76 0,59

60 8,17 3,53 1,57 0,98 0,71 0,56

70 7,74 3,35 1,49 0,93 0,68 0,53

80 7,36 3,18 1,41 0,89 0,64 0,50

5 17,88 7,39 3,22 2,03 1,48 1,17

10 17,50 7,23 3,15 1,99 1,45 1,14

20 15,97 6,60 2,88 1,82 1,32 1,04

30 14,66 6,06 2,64 1,67 1,22 0,96

323,15 40 13,61 5,62 2,45 1,65 1,13 0,89
50 12,73 5,26 2,28 1,45 1,06 0,83

60 12,00 4,96 2,16 1,36 1,00 0,78

70 11,37 4,70 2,05 1,29 0,94 0,74

80 10,82 4,47 1,95 1,23 0,90 0,71
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B.2 KoppekTupoBKa nokasaHuii BeIYUCNUTENLHOrO YCTPOCcTBa

Ecnmn oTHocuTeNnbHoe OTKNOHeHWEe NNOTHOCTY ra3a Npyu CTaHAAPTHbIX YCNOBUSX OT 3HAYEHURA, PUHATONO 3a ycnos-
HO-NOCTOSHHYI0 BENWU4MHY, B NPOLIEHTAaX, NPEBbLILLAET 3HAYEHUA, PACCUUTaHHbIE NO NPaBO YaCTH YCNOBMA (16) unu npuse-
AexHble B Tabnuue B.1 (npunoxenue B), TO BLINONHRAIOT Nepepac4eT ofbema rasa Npu CTaHAaPTHLIX YCNOBUSX Vv, no
dopmyne

(6.1)

roe V; — nokasaHue BbIYMCAUTENBHOO YCTPONCTBA MW SNEKTPORHOTO KOPPEKTOpa!

K® — Ko3(bDNLNEHT CKUMAEMOCTU rasa, PACCHUTLIBAEMbIN NP CPEAHIX IHAYEHVAX AABNEHNS 1 TEMNEpaTypbl rasa,
aTawke 3HaYeHV NNOTHOCTM rasa Npu CTaHAaPTHLIX YCNOBUSAX, OGBEMHBIX MU MOMSIPHLIX JONeH [UOKCHAE
yrnepopaa v asota B rase, NPUHATLIX 32 YCIOBHO-NOCTOSHHbIE BEMU4YUHbI NpK pacdeTe V.,

K — KO3(hdULIMEHT CKUMAEMOCTM ra3a, PacCHUTaHHBIN NPU CPEAHWUX 3HAYEHUSIX AGBNEHUA U TeMNepaTypb! ras3a, a

TaKKe 3HaYEeHUSAX NNOTHOCTU NPU CTaHAAPTHbLIX YCNOBUAX, OO bEMHbIX UM MOTAPHbLIX [oNer guokcuaa yrnepo-
4a na3lota, USMepeHHbIX B UHTEpPBAN BPEMEHN.

[pu aTom ecnu 3a WHTepBan BpeMeHU namepeHnn 6bino NpoBeaeHO HECKONbKO M3MEPEHUIA, TO 32 3Ha4YeHWe NNOT-

HOCTU rasa npu cTasaapTHbIX YCNOBUAX NpUHUMatoT nnubo ee cpenHeapucdmeTuyeckoe, nubo ee CpeaAHeB3BELUEHHOE 3Ha-
YeHue.

Cpeﬂ,HeBE)BeLLleHHOG 3Ha4eHne NNOTHOCTU ra3a NpPK CTaHAapPTHBIX YCROBUAX NPUHUMAKT, €Crni BhINONHASTCS cne-
aywulee ycnosue:

Pe —Pec

Pe

max 100 > exp {a + b [In(awg )]+ clIn(wg )1}, (B.2)

rae p, — cpeaHeapumMeTUyecKoe sHadeHe NNOTHOCTY rada Npy CTaHAaPTHLIX YCMOBUAX 38 UHTEPBAN U3MEPEHUI;
P — I-& 3Ha4eHMe NNOTHOCTM NpU CTaHAaPTHBIX YCNOBUSAX 33 UHTEPBAN U3MEPEHUIA;
©q — Npegen oTKNOHEHURA 3Ha4YEHUA PACXOAa OT ero cpequro 3HaYEHUs 3a MHTepsan uamepeHus, %;
T
a=ap+ aIn{P) + ay[ln a a, T’ T = —_—
(P) [(],Z,, 27315

10
2
b = by + byIn(P) + bylIn(P)f? Z T/ ¢=-0,12.

3HaueHus ko3hhULNEHTOB a;, b,j npueeseHs B Tabnuue 5.2

U:
Tabnuya B.2

| i a,, i

; 0 7,2064 —16573
5 1 -8,7115 o 28409
A 4,5208 | ... _—toes
T T T T T T 11,844 o e
T, T T 21,063 B L S
e A 08786 | 742
-------- T, T T Ty 035095 _ o010 |

T, T o T 14929 0,47641
] ; I L T D ..

PacueTHoe sHaveHue OKpyrnsaT 40 BTOPOro AeCATUYHOTO 3HaKa.
3HaueHus npefenbHO AONYCTUMBIX OTHOCUTENbHbIX OTKNOHEHUI NNOTHOCTU Fasa NpU CTaHAapTHbIX YCITOBUSAX OT
CpefHero 3Ha4yeHus, paccYMTaHHbIe NO NPaBoi YacTu ycnoeus (cM. B.2), npusenexn! B Tabnuue B.3.
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Tabnuuya B.3

T ]
0.5 1 2 3 4 5
5 28,92 15,50 7,67 4,90 3,50 2,68
10 22,28 11,37 5,40 3,38 2,39 1,81
20 15,29 7,43 3,39 2,08 1,46 1,09
30 11,63 5,49 2,45 1,49 1,03 0,77
253,15 40 9,36 4,33 1,90 1,14 0,79 0,59
50 7,79 3,55 1,54 0,92 0,63 0,47
60 6,65 2,99 1,28 0,76 0,52 0,39
70 5,78 2,57 1,09 0,65 0,44 0,33
80 5,10 2,25 0,95 0,56 0,38 0,28
5 29,69 16,83 9,13 6,25 4,73 3,79
10 23,97 12,80 6,57 4,37 3,25 2,57
20 17,24 8,67 4,22 2,73 1,99 1,55
30 13,48 6,54 3,08 1,96 1,41 1,09
273,15 40 11,05 5,23 2,41 1,51 1,08 0,83
50 9,34 4,34 1,97 1,22 0.87 0,66
60 8,07 3,69 1,65 1,02 0,72 0,55
70 7,09 3,20 1,41 0,87 0,61 0.46
80 6,31 2,81 1,23 0,75 0,53 0,40
293,15 5 33,19 18,83 10,65 7,62 6,00 4,99
10 27,56 14,71 7,84 5,42 4,16 3,40
20 20,40 10,24 5,14 3,43 2,57 2,06
30 16,21 7,86 3,80 2,49 1,84 1,46
40 13,45 6,35 3,00 1,94 1,42 1,11
50 11,48 5,32 2,46 1,57 1,14 0,89
60 9,99 4,56 2,08 1,31 0,95 0,74
70 8,84 3,97 1,79 1,12 0,81 0,62
80 7.90 3,51 1,56 0,97 0,70 0,54
5 46,00 23,53 12,93 9,41 7,63 6,54
10 38,53 18,86 9,82 6,90 5,44 4,55
20 28,76 13,47 6,65 4,50 3,45 2,83
30 22,98 10,49 5,01 3,33 2,51 2,03
323,15 40 19,13 8,58 4,01 2,62 1,95 1,56
50 16,37 7,24 3,32 2,15 1,59 1,26
60 14,28 6,24 2,83 1,81 1,33 1,05
70 12,65 5,47 2,45 1,55 1,13 0,89
80 11,34 4,86 2,15 1,36 0,99 0,77
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CpenHee BaBeLBHHOE 3HAYEHNE NNIOTHOCTM NPY CTaHOAPTHBIX YCAOBMSAX Pc PaccYnThIBaIOT No hopmyne
n n
. i
ZVc/Pc/ ZV/’ Pei
- i=1 - =
pe= Ep—— uwm py = L (6.3)
%
2V 2.V
r

=1 i

—
Q%

Ecnu B npouecce namepenuit 0TkNoHeHWe cpeaHero aTMOCPePHOro AABNEHNS OT NPUHATOTO 33 YCROBHO-MOCTOSH-
Hyt0 Benu4uHy npeseiliaet 0,001 P, To KOPPEKTUPOBKY NOKA3aHWIA BLINUCAUTENLHOrO YCTPOIACTBa UMW SMEKTPOHHOrO KOp-
pekTopa V, nposoasT no dhopmyne

K' P
Ve = \/;7( 5 (6.4)
rneP — cpenHee abconoTHOE AaBreHue, paccYMTaHHOE C UCNONb3OBaHUEM OTKOPPEKTUPOBaHHOro aTMoCchepHoro Aae-
_ TeHns; '
P f— cpefiHee aﬁcoanHoe AaBneHue, paccynuTaHHoe C UCNonbL30BaHUEM HeOTKoppeKTMPOBaHHOFO aTMOCd)epHOFO
nasnexus.
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MNpunoxeHune B

(o6sa3arenkHoe)

®opma aKTa NPoBEPKN COCTOAHUA U NPUMEHEHUS CPEACTB U3MEePEHUN
U cobnioaeHun TpeGoBaHUIt HACTOALMUX NPaBUN

HaumeHoBaHWe opraHa FocyaapcTBeHHO! METPONOMUYECKON CnyXBhi

AKT
NPOBEPKN COCTOAHMA U NPUMEHEHUS CPeaCcTB M3MepeHU U cobnioaeHus TpeboBaHuit
fP 50.2.019—2006

oT « » r.

Ha

HauMeHosaHue nNpoeepsieMoro obbekTa

Anpec:

OcHoBaHWe: BBOZ B 3KCNNYATALIMIO UMM DEKOHCTDYKLIUS
HEHYXHOE 3a4epKHYTb

1 Mepe4eHb CPEACTB UIMEPEHUIA:

2 Hanuune 1 KOMNNEKTHOCTb TEXHUYECKOMN AOKYMEHTALMN Ha CPeACTBa uamepeHuii n BecnomoratensHoe 0bopyaosaHmne

MpW OTCYTCTBUM yKai3aTh CPEACTBE M3MEPEHHUIt U BCNoMOraTesnbHoe 06opyaoBakme, Ha KOTOPbIe OTCYTCTBYET AOKYMEHTaUMS!

3 CocTosHne 1 YCroBUs aKCNNyaTaLumn CpecTs M3MEpeHMA

COOTBETCTBUE/ HECOOTBETCTBME TpeboBaHUAM TEXHUMECKON AOKyMeHTaL K,

YKasbIBalTCA AUanasoHbl MAMEHeHUs NapaMeTPOR OKPYXKalowlen 1 n3mepsiemoit cpelibl

4 CooTeeTcTBUE XapaKTepuCTUK CPELCTB UIMEPEHUNA YCTEHOBMNEHHBIM TEXHUYECKUM Tp&ﬁOBGHMHM n TpeGOBaHMHM

MNP 50.2.019—2006

NepeUmcnnTL CPEACTRBA U3MEPEHII U YKa3aTh: NOBEpEH/He NoBEpeH

5 MNpepencHble OTHOCUTERbHLIE NOTpeLllHOCTK USMEPEHNR:

obremarasa %

JHEeprocopepxKanna rasa
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6 PesynbTathl nposepku cobnoaenus tpebosanui NP 50 2 019—2006.

NP 50.2.019—2006

Haumerosanue onepatun nposepkn

HopMaTnsHbIi JOKYMEHT

CoorBeTcTBUE

Oa Het

6 1 MNpaBunbHOCTL MOHTaXA CPEACTBE M3Mepe-
HURA, BCAOMOraTensHoro oBopynoBaHWs, uamepu-

MNP 50.2.019—2006, TexHUyeckas
JOKYMeHTaumn

6.2 Anroputm 06paboTku peaynbTaTos namepe-
HUIA (NPY OTCYTCTBUM BLINUCIIATENS) B

6 3 CooTBeTCTBUE YCTAHOBNEHHLIX TpeBoBaHUN

MP 50.2 019—2006, TexHnvecKas
_ _AoyvenTaunn

Hopma norpewHocTH uamepeHuit

HOPME MOTPELLHOCTN M3MEpPEeHW

6 4 lNepeyeHb HapyLIEHUA Y CPOKK UX YCTPAHEHUS"

3anonHaeTca Npu Hanuyuy HapyweHui

7 BbiBoabi

MpeacenaTtens KOMUCCUM
(npeactasutens MMC)

nudHaa noannchb

nHrLmansi, pamunus

vHULUManbI, hamunusi

MpencTtasutenn
nocTasLmnK

NnYHas noanuce
norpebutens

nuyHas noannuce

VHULManNL!, pamMunns
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Mpunoxexne I
(cnpaBouHoe)

NpumMepb! pacyeTa norpewHocTel UaMepeHns 06bema NPUPOQHOro rasa,
NPUBEACHHOrO K CTaHAAPTHLIM YCNOBUAM, U €r0 IHEProcoAepXaHmNs

.1 Ycnosus nposeneHus U3MepeHui

Mpumem, 4To M3mMepexne o6bema, NPUBEAEHHORO K CTaHAapTHBIM YCNIOBUAM, W onpeaeneHne 3Heprocogepxanms
rasa BbiNONHAIOT Ha Y3ne yyeTa, COCTOALEM U3:

- C48T4MKa rasa c sepXHUM npeaenom nsmepern 400 M3/4, ¢ OTHOCUTENLHGH NOrpelHocTLI0 + 1 % B AuanasoHe
0780 10 400 M3/4 u +2 % — B gManasoke ot 40 A0 80 M3y;

- npeobpasoeaTens abCONOTHOIO JaBNEHNS ¢ BEpXHUM npeaenom usmepewuii 0,63 MMa u npueepexHoi norpetwu-
HOCTbIO £ 0,25 %; AononHUTensHas NOrpeLwHoCTb npeo6pasoBatens 4aBNEHUS OT UIMEHEHUS TEeMNepaTypel OKpyxalo-
lwew cpeapl Ha kaxgsie 20 °C cocTaenseT 0,025 % (Pg/P) + 0,125 %, HopManbHble ycnosus noeepku npeobpasosarens
abCconuTHOrO AaBneHus: tiop = (20 + 5)°C;

- npeoGpasoBatens TemnepaTypsl ¢ npeaenamm u3mepeHui ot miuHyc 50 °C go nnioe 50 °C 1 abconioTHoM norpeiw-
HocTblo £ (0,25 + 0,0035)f)) °C;

- BblYMCNUTENS PACXOAA, OTHOCUTEbHAS NOTPELLHOCTb BBIMUCIIEHMNI KOTOPOro HE BBIXOAMT 38 npegens fonyckae-
MbIX 3HaYeHuit = 0,02 %; npuBeaeHHasn NOrpeLwHOCTL NO NOKA3aHWSIM 1 perucTpauum 06beMHOro pacxoaa w AaBNEHUS He
BBIXOAUT 38 NPeAentl AONYCTUMBbIX 3HaueHni 0,05 %, aBConioTHas NOrPeLUHOCTh MO NOKA3aHUAM 1 perucTpauum Temnepa-
TYPbl HE BbIXOAWT 3a Npefenbi AoNyCTUMBbIX 3HaveHuii + 0,1 °C.

Wamepaemoii cpenoit sBnseTcs NpUpoaHbIi ras, ans KOTOPOro M3BECTHO, 4TO 338 BPEMSA U3MEPEHMI:

- MNOTHOCTbL rasa Npu CTaHAapTHbIX YCIOBUAX HE U3MEHSIETCS U cocTaBnseT 0,687; OTHOCUTENbHAS NOrpeLHocTL
CU, no nokasaHnAM KOTOPOro YCTAHOBIEHO 3HAYEHWe NNOTHOCTH NPU CTaHAapPTHLIX YCNOBUSAX, cocTaBnseT + 0,25 %;

- COAEPXaHue a3oTa He U3MeHAeTCs 1 cocTasnseT 0,6 %, OTHOCUTENbHaN NorpeLHOCcT CU, No NOKa3aHUSM KOTO-
pOro ycTaHOBNEHO 3Ha4eHWe COAEPKaHURA a30Ta B rase, cocrasnseT £ 3,5 %:

- CoLilepaHne auoKcuaa yrnepoaa He usMeHsieTcs u coctasnneT 1,2 %: oTHocUTenNbHas norpeuiHocts CU, no noka-
3aHNAM KOTOPOro yCTAHOBIEHO 3HAYEHWe COAePXaHUS AMOKCUAA YIMeponaa B rase, cocTasnseT £ 4,0 %.

Pa6o4une napameTphi rasa:

~ pacxog ot 70 fo 350 m3/y:

- Temnepatypa ot munyc 10 °C go nrioc 10 °C;

- hasnenune o1 0,1 00 0,3 MMa.

Ycnosus paameLienus CU:

A8THMK [NABNEHUS PACMONIOXEH B HEOTaNNMBAEMOM NOMELLIEHUM, rAe TeMnepaTypa OKpYXaloLLeit cpegbl MOXeT
U3MEHATLCA B Npeaenax ot §,,=~20°C ot =+28°C.

.2 PacueT oTHOCUTENLHLIX NOrPeILHOCTEN

PesynbTaThl pacyeToB NOrPeWwHOCT NPpeACTaBNeH bl B BUAE Yucen, OKPYrMEHHbIX 40 ABYX 3Havawux uudp. Mpu
STOM TPeTuit pa3psn (HeykasbiBaemblit MNaaLLMit) OKPYrNAIOT B 6ONbLIYIO CTOPOHY.

2.1 Mpumem, 4To 3mepeHne obbema, NPUBELEHHOIO K CTaHaapTHBIM YCNOBUAM, U ONpeaeneHue sHeprocoaep-
KaHus rasa NpoBoAUNOCH npu Temnepatype t = 15 °C; nasnenun P = 0,15 MNa; pacxone Q = 300 M3y, a Temnepartypa
OKpYX@ioLLelt cpesbt B NOMELEHUM, [AE Pa3MeLLeH AaTUMK JaBNeHNS, paeHa 26 °C, meTop onpegeneHus KoagduuueHTa
cxumaemoctn GERG-91 mog.

2.1.1 PacyeT OTHOCUTENbLHOM NOTPELUHOCTI U3MepeHus aBCOMITHOTO AaBneHus dp BLINOMHAT MO HOpPMY-
naml.1ul.2.

r2.1.1.1 CocTaBnswyio OTHOCUTENLHONA NOFPELIHOCTIA U3MEPEHNA aBCOMIOTHOrO AaerieHusn, obycrnosnexHyw
NOrpPelHOCTEH NEPBUYHOTO NpeoBpa3sosartens fasnexus 3p, [cM. hopmyny (25)], paccunThiaatoT no coopmyne

0,
P2 P 2(AT,)?
BPn = [6§Pn+ 6§Pn]0'5 - (y FB) +[0,0250/0 (TDEJ +0,125J [A__;j]

(r.1)

063)? 063 20 632]"
- 063 5% 2% L 0425| |2 ~ 1,1 %,
(0,25015) +[0,02 hoe j (20) A

fAey — Knacc TOMHOCTN nepeu4HOro NpeoBpasosartens abconoTHoro Aaenexus (0,25 %);
P, — BepxHuit npepen naveperuit abconiotHoro fasnerus (0,63 Mra);
P — pasneHue rasa (0,15 MMNa);
AT, — OTKIOHeHWe TeMNepaTypb! OKPYXKatoLien cpeabl OT CTAHAAPTHOTO 3HaYeHUs (t—t, =26°C—20°C=6°C);
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AT — nananasoH M3MEeHeHUs TeMnepaTypsl OKPyXaloLL et cpeasl, aAns KOTOpPOro HOpMUPOBaH NPeAes AONORHUTENbHOM
norpewHocTH (20 °C).

I.2.1.1.2 OTHOCMTENLHYIO NOrPELLHOCTL U3MEPEHUS aBCONKOTHOMO AaBNeHNs C NOMOLLLIO KOMNEKTA, COCTOSILLEr0
U3 NepBUYHOrO NpeobpasosaTens AaBNeHUS K BLIMUCAUTENS 3p, BEIYMCNAIOT NO chopmyne (26):

2705 2705
8 = (85, + 85 )° = {8& +(vp5 %—) J = [1,1%[0,058%] J ~ 1,1 %, (r.2)

A€ 85 — OTHOCMTENbHAaR NOrPELHOCTb BLINUCTIUTENS NO KaHany uaMepeHus LaBneHus;

Yp,_—— NPUBEAEHHAs NOrPeLHOCTL BLIYUCUTENS, HOPMUPOBAHHAS NO KaHaNy U3MEPEeHUst AaBNEHWUS (0,05 %).
I".2.1.2 PacyeT OTHOCUTENLHOI NOrPELLHOCTH U3MEpEeHNs TemnepaTtypbl BbINONHAIOT no chopmynam (I™.3), (I.4).
2.1.2.1 CocTaBnsioLyo OTHOCUTENLHOM NOTPELUHOCTU M3MepeHUsi TeMnepaTypel, 06ycnoBneHHyio npeobpaso-

BaTesiem Temneparypbl 3y , BBIMUCASIOT No popmyne (20):

A 0,25+00035-15 ,
87, = 25 100==———"""° 100~ 0,10 %, :
= 286,15 00~ 0,10 % (r3)

rae A, — abcontoTHas norpewHocTs Npeobpasosatens TeMnepaTypsi;
T — Temnepatyparasa (273,15 + 15 = 288,15).
l.2.1.2.2 OTHOCUTENLHYIO NOMPELIHOCTL H3MEPEHMUS TEMAEPATYPLI C NOMOLLLI0 KOMMAeKTa, COCTOALLEro U3 nep-
BUYHOTO NpeoBpa3oBaTens TeMnepaTypbl U BLIYUCAUTENS 37, BLIYUCTAKOT MO dopmyne (26):
205

8 = (52 +82)% = 0102 +[ -1 400 ~ 011 %, (r.4)
7 = (87, +3%) 0 28815 o

rae 8y, — OTHOCUTENbLHAS NOTPELIHOCTL BLINUCIUTENS MO KaHany U3MepeHus! TemnepaTyphl.

I2.1.3 PacueT KoadhMULMEHTOB BNUAHUS BLINOMHSIOT N0 opmynam (49), (50), (51) v (52), npu aTom T.p =173,6;
Tr=1864; T, =1292

Takkak TeMnepatypa raza 6onbLue 3TUX 3HA4SHMU (B COOTBETCTBUMC 1 2.3.8), K0athHUUMNEHTLI BAUAHUA JABNEHWA 1

TEMMNEpaTypel Ha BENU4NHY Pacxoaa NpUMeM pasHBIMM eAnHULe, a KO3hMULMEHT BIVMSIHWS NNOTHOCTM NPU CTaHAapTHbIX
YCNOBUSIX NPUMEM PaBHBIM HYNO.

.2.1.4 BcooTBeTCTBUM C 4aHHbIMK Tabnuibl 1 TOCT 30319.2 oTHOCUTENLHAS norpelHoCTL pacyeTa koadhbuLu-
€eHTa cxumaemocTu & coctasnaet 0,11 %.

MorpewHocTk 3.5 NPMMEM paBHOM HYNIO B COOTBETCTBUK C chopmynoit (42).

Toraa norpeLLHocTL onpeaeneHust KO3thMULMEHTa CKUMAEMOCTM B COOTBETCTBUN C topmynoin (40) 6yaet pasHa
0,1 %.

2.1.5 OTHOCUTENbHYIO NOrPeLHOCTL M3MEPeHUs 0B bEMa rasa npv pabounx ycroemusix §, paccumTeIBaoT no dop-

myne (26):
2705 400 270.5
8, = (83+80,)%° = {5§+(m %—j } = {1%(0,05%) } = 1,0 %, (r.5)

rae 8. — OTHOCUTENbHas NOrPELIHOCTL CYeTHMKa Npu pacxoge 300 m3/y:
Yv, — NPUBEAEHHASA NOrpellHOCTL BLIYUCIUTENA NO KaHany UamepeHus obbema rasa,

I2.1.6 OTHocuTenbHyI0 NOrpeLuHoCTs onpeaeneHns obbema rasa, MPUBEAEHHOTO K CTaHAAPTHEIM YCNIOBUAM 3y,
paccunTeiBaloT no chopmyse (36):

By, = (8% + 82+ 9562 + 92582 + 82)°° = (12+ 0,022+ 12.1,12 + 12.0,112 + 0,119°° » 1,5 %, (r.6)

rae d; — OTHOCMTENbHas NOFPeLIHOCTb BbIYUCIIUTENS NPU BLINUCTIEHUN PACXOAA.

2.2 Pacyert OTHOCMTENLHOM NOrPEILHOCTY ONpeAeneHus 3HeprocoaepxaHus rasa,

.2.2.1 Bpe3synbTate pacyeta no FOCT 30319.1, popmyna (55), YCTAHOBIEHO, YTO OTHOCHTENLHAS NOrpeLIHOCTb
onpeaeneHus yaenoHoli 06beMHOM TENNOTLI Cropaxus rasa 8, C MPUHATBIMY 3HAYEHUAMM NNOTHOCTY APY CTAHAAPTHLIX

YCNnoBUAX, cCoOepXaHus a3oTa U AUoKcuaa yrnepopa u NOrpewHOCTAMU onpeaeneHns ykasaHHbIX NapaMeTpoB cocTas-
nAeT

&, =0,21%. (r.7)
I.2.2.2 OTHOCUTENbLHYIO NOrPELLHOCTL OnpeaeneHus SHEeProcoaepKaHuArasadg paccuuThiBatoT no popmyne (37):
8 = (87, +85, )°° = (1,62+0,21%°° = 1,5 %. (r8)

.3 PacuernpenenanorpewHocTy

3.1 ins pacyeTa npeaena norpeLLHoCT uamepeHmil 06bema rasa, NpUBEAEHHOO KCTaHAapTHBIM YCNOBUAIM, ero
SHeprocofepxaHns B cooTBeTCTBUM C 12.1.1 HacTosAwwmMX Npasun npy ycriosusix UamepeHuit, ykasaHHsix B B.1, noctaTouHo
NPOBECTH PACYET OTHOCUTENBHOW MNOrPELLHOCTU U3MEPEHUI NPYU MUHUMANBHBIX 3HAYEHUAX TEeMNepaTypsl, AAaBNeHUs 1
pacxoparasa (T ... Prin Quin)-
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Wcxons u3 ykasawmbix B .1 ANaNa3oHOB M3MEHEHUS napaMeTpoBs rasa, pac4eTbl NpoBoAsT npu T=-10 °C,
P =0,1MMa, Q=70 M3/4 1 HanBoNbLINX OTKIOHEHUAX BAUSAOLLNX BENUYKH OT HOPMaNbHBLIX YCNOBUIA.

.3.1.1 PacyeT oTHOCUTENbHOI NOrpeLLHoCTH n3MepeHns aBcontoTHOro AaBnexus

I.3.1.1.1 CocTaBnalLLyio OTHOCUTENLHOM NOrpeLHOCTU M3MepeHna aBCoNITHOIo AaBneHns dp, , 06ycnoenexHyio
MOTpeLIHOCTLI0 NepBU4HOrO NpeobpasoBaTens AaBnNeHUs (CM. chopmyny (25)), paccHuThIRAOT NO dopmyne

2 2 2 05
8, = [836, + 8%a I° = [(v %) +[o,025(%j+o,125) (__”max) } -

AT
063)° 063 20402]" e
=11025—=—| +10025=10125| | = 1,7 %,
K o) * (00astig o) (5] J s
A€ Y — Knacc TOMHOCTW NepBUYHOro npeobpasoBaTtens abConioTHOro 4aBNeHus (0,25 %);
P, — BepxHuWit npeaen uamepeHuit aBConTHOrO Aasnexus (0,63 MMa);
P — pasnetue rasa (0,10 MMNa);
ATax — Hanbonbliee OTKNOHeHWe TEMNEPATYPLl OKpYXatWen cpefdbl OT HOPMAanbHOrO 3HadYeHus (tHop_tmln =

=20°C +20°C=40°C);
AT — pnanasoH U3MeHeHWs TemnepaTyphbl OKpyXaloLLein cpe/bl, 455 KOTOPOro HOPMUPOBAH NPEAES AONONHUTENLHOI
norpewHocTu (20 °C).
I.3.1.1.2 OTtHocuTenbHylo norpelHoCTe 3MeperHns abconiTHOro fasnexus 8p CMOMOLLbLIO KOMASIEKTa, COCTOS-

Liero 3 nepeuyHOro npeoGpasosarens AaBNEHUs U U3MEPUTEMNLHONO KaHana JaBNeHUs BLIYUCIUTENS, PACCHUTLIBAIOT NO
dopmyne (26):

n 0,5 P2 05 0632 05
8p = [Zaﬁ,] =(6£n+6%s)°’5={8%n+(m ;” = {1,72{0,05?]] ~ 1,7 %, (r10)
i=1

A€ dp — OTHOCHTEMbHAs NOrPELIHOCTb BLIYUCIUTENS MO KaHany usmeperuns faBneHus.

I.3.1.2 PacyeT OTHOCUTENLHOM NOTPELLHOCTM M3MepeHus TemnepaTypbi

3.1.2.1 CocTaBnsioLLyio OTHOCUTESILHON NOrPeLIHOCTH 3MepeHuns Temneparypel 8y, 06ycnoBneHHylo norpetw-
HOCTbI0 Npeobpa3soBaTens TeMnepaTtypsl, PAacCHUTLIBAOT MO topmyne (20)

- A . 025+00035-10 N o (r.11)
8 = 100 _——_-_—263,15 100 ~ 0,108 %,
roe A, — abconioTHas NorpewHoCcTs npeobpasoeartens TemnepaTypsl;
T— Temnepatypa rasa (273,15 — 10 = 263,15) K.
.3.1.2.2 Onpepenexve 0THOCUTENLHOM NOrPELLHOCTH naMepeHns TemnepaTypbl 3; C NOMOLLbID KOMNNEKTa, COc-
TORALLEro 13 NepeBu4HOro npeobpasosatens TemMnepaTypsl U M3MepUTENLHOro KaHana TemnepaTyphbl BLIMUCIMTENS, pac-
C4UTBIBAIOT NO chopmyrne (26):

n 05 01 2\05
5 = 82 | = (82 +82 )%5=|01082 (——'———100 ~ 0,11 %, (r12)
T (; T’J (07, +7,) "\ 27315-10 o

rAe 8y, — OTHOCUTENLHEA NOTPELLHOCTL BbIMUCIUTESNSA MO KaHary U3MEpeHUs Temneparypei.

I.3.1.3 PacuyeT K03thhuLMeHTOB BNUsAHMS.

Mo chopmynam (43)—(55) Tp=171,6; T, =187,3; T, =123,0.

Takkak TeMnepaTypa raza 60nbLIe 3TUX 3HAYEHUN B COOTBETCTRUM C 12.3.8 HacTosWuMx MNpaBnn, T0 KO3 ULNEHTbI
BAAHUA A3BNEHWUA U TeMNepaTypbl Ha BEMUYNHY PACXOAA NPUMEM PABHBIMY EAMHULE, A KOS(MULIMEHT BIUSHNS ANOT-
HOCTU NPU CTAHAAPTHBIX YCNOBUAX MPUMEM PaBHLIM HYTIO.

I.3.1.4 OtHocuTenbHas NOrpeLIHOCTL OnpeasneHus KoathhuumeHTa CXMMaeMocTH

r3.1.4.1 B cootserctaum ¢ TOCT 30319.2, Tabnuua 1, OTHOCUTENbHAS NOrpeLLHoCTb pacueTa KoahduuneHTa
oxumaemocTtu § coctasnseT 0,11 %.

MorpeiuHocTb 8§, ; B COOTBETCTBUN ¢ hopMynamu (42),(48) npumeM paBHoit HymI0.

Torna norpewHocTs onpeaeneHns KO3 MULMEHTa CXUMAEMOCTY B COOTBETCTBIN ¢ thopmynoit (40) GyneT pasHa
0,11 %.

.3.1.5 OTHOCUTENBEHAR NOTPELIHOCTL UaMepeHus obbema rasa 8, npu pasounx YCNOBUAX COCTaBRACT

27105 400 2 0,5

§, = (824825 = |82+ (ys %) = |22+ (0,05—-) ~ 2,0%, (r.13)
Q 70

rAed; — OTHOCUTENbHAaRA NOrPeLIHOCTL CYETHMKa NpK pacxoae 70 M3/u;

Ys — NPUBEAEHHaA NOrpeLlHOCTh BBIMUCIUTENS NO KaHany namepeHus o6 emMHoro pacxoda rasa.
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l.3.1.6 OTHoCUTENLHYIO NOrPEWHOCTL onpeaeneHus obbema raaa 8y, . IPUBEAEHHOTO K CTaHAAPTHLIM YCHOBMAM
Prin: PACCYUTHIBAIOT MO hopmyne (36):

By, =(87+82+ 9282+ 9282 +82)%5 = (22 + 0,022 + 12. 1,6 +12.0,122+ 0,11%)°5 ~ 26 %. (r.14)

npu T,

min’

3.2 PacyeT HanbonbLueii oTHOCHTENLHOI NOrpeWHOCTH onpeaeneHua sHeprocoaepKaHns

HauBonbLwyto norpewHocTs onpeaenexns SHEProConepaHnn 8 rasa paccHMTBLIBAIOT NO 3HAYSHUSIM HAUBOSTbLINX
MOFPEeLIHOCTE! BblMMCEHNIt 06 bema rasa, NpuBeAeHHOro KCTaHAapTHLIM YCIIOBMAM, U YAENEHOH 06 LEMHOM TennoThl cro-
paHusi. OTHOCUTeNLHYIO NOrPELIHOCTS ONpeaeneHNs SHEprocoAepxatuns rasa BelMUCARIOT Mo popmyne (37):

8e =(80, + 8%, )°% = (2,62+0,21%)°5 ~ 2,6 %, (r.15)
rae 6, —no r2.2.1.
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YAK 681.121.842(08):006.354 OKC 17.020 T86 OKCTY 0008

KntoueBble criosa: 06beM rasa; aHeprocopepxaHne; N3MepeHine; CHETYMKA POTALMOHHBIE, TYPBUHHEIE, BUX-
peBbie

NPABUNA NO METPONOTIUH

locynapcTBeHHan cuctema o6ecneveHnn eaNHCTBA M3MePEeHUA

METOAUKA BbINONHEHUA U3MEPEHUI NPY MOMOLUY TYPEUHHbIX,
POTALWOHHBLIX U BUXPEBbLIX CHETUYKUKOB
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