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Hayunas pabGora mocpsilieHa pelIeHHnI0 Ba)XKHOM Hay4YHO-TPUKIATHON 3a/1aui C IPUMEHEHHUEM B
chepe obecrieueHns €AMHCTBA M3MEpPEHH 00beMa W 00BEMHOTO pacxojia raza — pa3padoTke
BBICOKOTOYHOM MOPIIHEBOM YCTAHOBKM €IMHUL] 00beMa M 00bEMHOI'0 pacxoja ra3a B AUana3zoHe
00BEMHBIX PacXomoB oT 4 M/ 10 200 M>/4 Ha ra30Boii cpexe mpu maieHnn 1o 1,6 MIla. 13
IPOBEIEHHOIO aHaju3a cjexyeT, 4YTo Haubojee MNEepCHEKTHBHBIM BAPHMAHTOM peaIu3aluu
ABJISIETCSl YCTAHOBKA IOPIIHEBOIO THUIA C IPUHYAWUTEIBHBIM IIEPEMEIICHUEM IOPIIHEBOIO
pas3zenuTenst U KOJNbLIEBOM cXeMOW JBMKEHMs MOTOKA ra3a. B ocHOBY pa3paboOTKH yCTaHOBKH
3QJI0KEH PsAJl TEXHUYECKHUX 3aLIUIICHHBIX ITATEHTAMM PEIICHUM, IPY IPUMEHEHNN KOTOPBIX OHA
JUIIeHa OOJIBLIIMHCTBA HEJOCTATKOB AHAJOIMYHBIX YCTAHOBOK. OTiMYMTENbHAas OCOOCHHOCTb
YCTAHOBKHM — IIPUMEHEHHE WICHTHUYHBIX MOPIIHEBBIX U3MEPHUTENBHBIX CEKIMM, YCTAaHOBICHHBIX
NapajuleJIbHO,  YIUIOTHEHHs  IOPLIHEBBIX  pa3[ENMTENCH  KOTOPBIX  PEANM30BaHO €
UCIIOJIb30BaHUEM M30BITOYHOIO JAABJIEHUS Macia, YTO IO3BOJWIO YBEIMYUTh KOHTPOJIbHBIN
00BbEM YCTAaHOBKHM, YMEHBIINTh CIyYalHYIO COCTaBIISIOILYI0 HEOIPEICIEHHOCTH U 00ecTeunTh
OTCYTCTBHE IIEPETOKOB TIa30BOM cpenbl. M31moKeHbl pe3ynbTarbl TEOPETUYECKHX U
9KCHEPUMEHTAIbHBIX HCCIIECIOBAHUI BIMATENBHBIX (PAKTOPOB BOCHPOM3BENEHUS U Iepeaadu
enuHuI] o0beMa W OOBEMHOTO pacxoja ra3a MOPIIHEBOW YCTAaHOBKOW IPH JABJICHUU 0
1,6 MITa. Ha ocHoBe ckoMmOHOBaHHOW (pU3MUeCcKO MoAenu pa3paboTaHa MaTeMaTHdecKas
MOJIeJb TpOoIecca BOCIIPOU3BEACHUS U INEPEJayd MOPIIHEBOM YCTAHOBKOM €AMHMII 00beMa U
00BEMHOT0 pacxo/ia ra3a Ha ra3oBoi cpene mpu nasieHuu Ao 1,6 MIla, uccnenoBanus kotopoi
MO3BOJIJIM YCTAHOBUTH HanOoJiee 3HAYMMBbIE MCTOYHHKU HEONPEJCIEHHOCTH U IMPOBECTU MX
anpHUOpHYIO OLEHKY. C y4eTOM OLICHEHHOIO 3HAUEHUS allpUOPHON HEOIPENEICHHOCTH MOXKHO
YTBEpKIaTh, UYTO pa3paboTaHHas MOPUIHEBAs yCTAHOBKA MMEET BCE OCHOBAHMSI IPETEHA0BATh HA
IIPOBEJCHUE ATTECTALIMM C LENbI0 YTBEP)KICHHS €€ B CTaTyCce IMEPBUYHOIO ATAJIOHA E€IMHHIL
o0beMa U 00bEMHOT0 Pacxo/a ra3a Ha ra3oBoi cpezie mpu AasiaeHuu 1o 1,6 Mlla.
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The scientific work is devoted to the solution of important scientific and applied problem, that
matters a lot to ensuring uniformity of volume and volumetric flow measurements — the
development of high-precision piston prover for replication gas volume and gas volume flow rate
in the range 4 m’/h to 200 m’/h using any gas medium with a pressure up to 1.6 MPa.
Accomplished analysis confirmed, that the most promising system embodiment is the piston
prover with a positive displacement piston and closed loop gas flow path. This system
incorporates a number of patent protected technical solutions, application of which make it
possible to avoid most of the similar system’s shortcomings. A distinctive feature of the
installation is the use of several parallel identical measuring sections, in which piston seal is
implemented using an excess pressure of oil, which increased the working volume, reduced type
A uncertainty and ensure there is no cross-flows of the gaseous medium. The results of
theoretical and experimental studies of influential factors of piston prover’s volume and volume
flow rate replication and transmission with a pressure up to 1.6 MPa is stated. Based on the pre-
edited physical model, a mathematical model of replication and transmission of volume and
volume flow rate with a pressure up to 1.6 MPa is derived. Estimation of this model gave a
possibility to establish the most significant uncertainty sources and to estimate them. Taking into
account the estimated values, it can be argued that developed piston prover can be certified to
adopt the status of the primary standard of gas medium volume and volume flow rate with a
pressure up to 1.6 MPa.



