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V. BimomocTi npo guceprauiio

Mosga guceprarii:

Koau TemaTHYHHUX PYOpPHK: 59.37.35

Tema gucepranii:

1. MeTo[, i ONTUKO-€JIEKTPOHHU 3aCi6 BUMIPIOBAIbHOIO KOHTPOJIIO BOJIOTOCTi IPUPOIHOTO Ta3y

2. Method and Optical-Electronic Device of Measuring Control of Humidity of Natural Gas

Pedepar:

1. O6'eKTOM OCTIIKEHHS € MTPOLLEC BUMiPIOBaJIbHOTO KOHTPOJIIO BOJIOTOCTi MPUPOJHOTO Tra3y; METOK POOOTU €
MigBUIIEHHS BipOTiAHOCTI BUMIPIOBaJILHOTO KOHTPOJIIO BOJIOTOCTI ra3y Ha OCHOBI BUKOPUCTAHHS BiIMIHHOCTEN Y
MIOTJIMHAKOYMX BJIACTUBOCTSIX iH(Pad4ePBOHOrO BUIIPOMIHIOBAHHS, 1O IPOXOAUTb Y€PE3 CYXUI IPUPOIHNUM ras i
BOJSIHY I1apY; METOIY AOCIIIPKEHHS [PYHTYIOTbCSI HA BUKOPUCTAHHI TeOopii NOIMPEHHS CBiTJIa B Ta30BUX
CcepeloBUIIAX; TeOopii BOJIOrocTi pe4oBUHY; MeToAax (i3UiIHOro Ta MaTeMaTUYHOTIO MOJIEJIIOBaHHS; TEOpil
BMMipIOBaHb, KOHTPOJIIO Ta NOXMOOK; T€OPil BUNaIKOBUX NPOLECIB; METOAAX MAaTEMATUYHOI CTATUCTUKY MTPU
00po01Ii pe3ysIbTaTiB; METOAAX METPOJIOTiYHOI aTecTallii i MOBipKM HeCTaHIapTHU30BaHMX 3aC00iB BUMipIOBAHHS;
TEOPETUYHI Pe3yJIbTaTU - OTPYUMAB [TOJAJbIIMI PO3BUTOK METO/] BUMiPIOBaJIbHOTO KOHTPOJIIO BOJIOTOCTI
IIPUPOJHOrO rasy B iH(ppauepBOHill 006J1aCTi Ta pO3pO06JIEHO ABOKAHAJIbHY CTPYKTYPHY CXE€MY [ MOT0 37iliICHEeHHS,
IO JaJI0 3MOTY 3MEHIINTH KiJIbKiCTh KOHTPOJIbOBAHMX IapaMeTPiB (TUCK BOJIOTOTO ra3y, MOJISIPHY Macy CyXOro

rasy), SIKUH, BiIpi3HS€TbCSI TUM, LJO 3HAUEHHSI BOJIOTOCTi ra3y OTPUMYIOTh Ha OCHOBI CIIiBBiJHOIIEHHS [I0Ka3HUKIB



NOTJIMHAHHS MPUPOIHOTO CYXOTro rady Ta BOASHOI Iapy; yI0CKOHAJIEHO MaTEMATUYHY MOJI€JIb IePEHECEHHS
BUIIPOMIHIOBAaHHS B CepelOBHUII BOJIOIOTO ra3y, sika aleKBaTHO onucye QisnyHi npouecy; yLoCKOHaJIeHO
MaTeMaTU4Hy MOJeJib iHppauepBOHOrO JBOKAHAJIbHOTO BUMipIOBAJILHOTO IIEPETBOPIOBAYA BOJIOTOCTi HA OCHOBI
BUKOPUCTAHHS 3BOPOTHUX 3B'SI3KiB, SIKUI BpDAXOBY€e NIapaMeTpu AxKepera cBitia. [IpakTuyHi pe3ysibTaTu -
PO3pO6JIEHO Ta BIIPOBAIKEHO €KCIIEPUMEHTAIbHUI 3Pa30K ONTHKO-EJIEKTPOHHOTO aHali3aTopa BOJIOTOCTI, IKUI
BiZIPi3HSETHCS TUM, L0 [1J181 MiJBUILLEHHS BipOTiIHOCTI KOHTPOJIIO BPAaxOBaHi MOTJIMHAI0Yi BJIACTUBOCTI IEBHUX
JOBKMH XBWJIb SIK JIJIS1 CYyXOTO rasy, TaK i [7is1 BOASHOI IIapy B pe3yJbTaTi IPOXOKEHHsI Yepes ra30Be CepelioBulIle,
1714 JliHeapu3sanii BUXiZHOI XapaKTepUCTHMKU BUKOPHUCTAHO 3BOPOTHUM 3B'30K; EKCIIEPUMEHTAJIbHO JOCIIIIKEHO
3aKOHU PO3IOIiTy KOHTPOJIbOBAHUX BEJIMYMH i TOXMOKY BUMIipIOBaHHS, JOBELEHO, IO L 3aKOHU € HOPMaJIbHUMU;
BCTaHOBJIEHO, 1110 3aCi0 KOHTPOJIIO 3a6e31e4ye BipOorigHiCTh KOHTPOJIIO BOJIOTOCTi IPHUPOAHOro rasy B mexxax 0,97-
0,98; po3p06sIEHO METOJIMKY €KCIIePUMEHTAIbHOTO BUBHAYEHHS IUTOMUX MOJISIPHUX ITOKa3HUKIB MOTJIMHAHHS
IIPUPOAHOrO CyXOro rasdy Ta BOASHOI IapH, a TAKOXK €KCIIEPUMEHTAIILHOTO BUOOPY JOBKMUHU XBUJIi IKepesa
BUTIPOMIHIOBAaHHS K [IJI CYXOrO ra3y, Tak i 4js BoAsAHOiI napu. CTymiHb BIPOBAIKEHHS - PE3yJIbTaTU
IycepTrauiiHoi po6oTty BripoBaakeHo y BAT "[30JPOM" m. KuiB Ta y HaBuasibHUIN ITpoLiec Kadpeapu eJeKTPOHIKU
BHTY. Cdepa (ramysb) BUKOPUCTAHHS - cpepa TPAHCIIOPTYBaHHS I06YTOBOTO razy Ta KOMyHaJIbHO-TIOOYTOBA
chepa.

2. The object of research is the process of measuring moisture control natural gas intention is to increase the
probability of measuring humidity control gas on the basis of differences in the properties of absorbing infrared
radiation passing through the dry gas and water vapor; methods are based on a theory of light propagation in gas
environments, theory humidity substances, methods of physical and mathematical modeling, theory of
measurement, control and error, stochastic processes, methods of mathematical statistics in the processing of
results, methods of metrological certification and verification of non-standardized measurement tools, theoretical
results - further developed a method of measuring humidity control natural gas in the infrared region and
developed Dual diagram for its implementation, which helped reduce the number of controlled parameters
(pressure wet gas, dry gas molar mass), which is characterized in that the humidity value of gas obtained from the
ratio of the absorption of natural dry gas and water vapor; improved mathematical model of radiation transfer in a
wet gas environment that adequately describes the physical processes improved mathematical model of two-
channel infrared moisture measuring transducer on the basis of feedback, which takes into account the
parameters of the light source. Practical results - designed and implemented an experimental model of opto-
electronic moisture analyzer, wherein that increase the probability of control properties accounted absorbing
certain wavelengths of both dry gas and water vapor by passing through gas environment for linearization of the
output characteristics used feedback; experimentally investigated the laws of distribution of controlled variables
and measurement error, it is proved that these laws are normal; established that provides a means of controlling
the likelihood moisture control natural gas within 0,97-0,98, the method of experimental determination of specific
molar absorption indices dry natural gas and water vapor, as well as experimental selection of the wavelength of
the radiation source for dry gas and water vapor. Degree of implementation - the results of the thesis introduced
in "IZODROM" Kyiv and the learning process of the Department of Electronics NTB. Scope (industry) use -
transportation sector domestic gas and residential areas.
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