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1. y,I[OCKOHaJIeHHH OIITUYHOTI'O METONY OLliHIOBaHHH €HEPreTUIHNX napameTpiB IIpUpPOAHOro rasy

2. An improvement of the optical method for estimating the energy parameters of natural gas

Pedepar:

1. Incepranifina po60oTa IpUCBIY€HA PO3B'SI3aHHIO BAXXJIMBOi HAYKOBO-IIPUKJIAAHO] 3a/1a4i - BIOCKOHAJIEHHS
ONTUYHOIO METOAY OLiHIOBAaHHS €HEPreTUYHMX IIapaMeTpiB IPUPOHOTO rasy jsIXOM PO3pOOJI€HHS HOBUX Ta
BI,OCKOHAJIEHHSI iCHYIOUMX METOZIB i 3aC06iB BUMipIOBaHb €HEPT€TUYHUX XapaKTEPUCTUK MPUPOISHOTO razy. s
BUpileHHs cHOpPMYJIbOBAHOI 3a/1a4i po3po6ieHO CTPYKTYPY TPbOXKIOBETHOI cxemu [Y razoanasnizaropa i
BMMipIOBaHHS OCHOBHUX BYIJIEBOJHEBYX KOMIIOHEHT IIPMPOJIHOTO a3y Ta KOHCTPYKLIi KIOBET 1711 BUMipIOBAaHHS
KOMIIOHEHT 0€3[10CEePEeIHbO B ra30MpPOBO/i B PEXKMMIi PEaIbHOTO Yacy Ta 3allPOIIOHOBAHO METOJ, aJalITUBHOTO
OLIiHIOBaHHSI CyMapHOI KOHLIEHTPaLii BUIIKX BYIJI€EBOAHEBUX KOMIIOHEHT ITPMPOJHOrO ra3y Ha OCHOBi CTaTUCTUYHO-
KOPEJIALIAHOrO aHaJli3y 3 METOIO TI0JAJIbIIOr0 BUBHAYEHHS €HEPTETUYHMX XapaKTePUCTUK IIPUPOJIHOTIO rasy;
YIOCKOHAJIEHO NIPUCTPill IEPETBOPEHHS Ta IPEACTaBIEHHS iHpopMallii y TypOiHHUX JIiYMJIbHYKAX Ta3y, sIKi BXOASTh
IO CKJIaZly CUCT€MU KOHTPOJIIO €Heprii IPUPOJHOTO rady; po3po6JIeHO CTPYKTYPY Ta AJITOPUTM (PYHKLiOHYBaHHS

€KCIIEPUMMEHTAJIBHOTO 3pa3Ka CUCTEMHU KOHTPOJIIO €HEPTii IPUPOAHOTrO0 ra3y Ta NpOBELEHO il METPOJIOTIYHUI aHaIi3.



2. The dissertation is devoted to the solution of an important scientific and applied problem - an improvement of
the optical method for estimating the natural gas's energy parameters by developing a new and improving existing
methods and means of measuring the energy characteristics of natural gas. The analysis of modern methods and
existing normative support for estimating energy indicators of natural gas is carried out. It is proved that the
volumetric heat of natural gas combustion and its energy should be determined precisely by its component
composition by measuring instruments based on infrared (IR) spectroscopy. The research was conducted for the
detection of hydrocarbon components of natural gas and the methane, ethane and propane of the band with
centers of 1.65; 3.06 and 3.36 ?m were chosen. The researches of propagation processes of infrared radiation in
natural gas and fiber optic channel and reflection and scattering on bounding surfaces are carried out. Obtained
results were putted as the basis of the developed three-color scheme for measuring the concentration of natural
gas components to increase the sensitivity of the optical control method. There was proposed an adaptive
estimation method for higher hydrocarbon components concentrations of natural gas basing on statistical analysis
of the natural gas component composition of the main gas deposits in the world and Ukraine. The essence of the
method is based on the selective fragmentary processing of statistical data in conjunction with the method of
median centers with the subsequent calculation of functions of polynomial, which allowed to implement the
algorithm for measuring the volume concentration of natural gas components, that means the direct simultaneous
measurement of the three main components (CH4, C2H4, C3H8) in strips having a minimal impact on each other,
and in determining the total concentration of higher hydrocarbon components. An offered method was used as the
basis for the development of a structural scheme and algorithm for the functioning of the natural gas monitoring
system. There was developed a software in order to implement the algorithm of functioning. In this case, the
relative error of the concentration determination for the higher components of C4H10+ does not go beyond the
limit + 7%. There has been improved the device for transformation and presentation of information in turbine gas
meters, which are a part of measurement system of natural gas energy. A projected device while forming and
transmitting messages about the movement of a measuring element eliminates the possibility of repeating the
same signals in information blocks, and can also effectively reproduce the data in case of loss the information. It is
shown that the developed system provides control of natural gas energy with a relative expanded uncertainty of
control which is equal 5.87%. The industrial testing of the experimental model were carried out basing on "Ivano-
Frankivsk gas", which confirmed the correctness of theoretical conclusions, recommendations and practical

decisions.
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