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Line — eumiprogants Koawopy Ol KOHMPOMO AKOCMI npupooHo2o 2azy. Busnaueno ocnoemni nonosicenns
3aCMOCYBAHHSL ONMOENEKMPOHHOZ0 MEMOOY SUMIPIOBAHHS KOIbOPY Olsi KOHMPOMO SAKOCMI NPUPOOHO20
easy. Posensinymo ocobnusocmi npoyecy konmponio napamempie 2asy. 3anponoHo8aHo onmoereKmponHuLl
MemoO [ peanizye 1020 Npucmpii. 3anponoHOSAHUNl NPUCMPil — OAMYUK KOAbOPY 6 SAKOMY
BUKOPUCTNOBYEMBCSL OLbULe TPLOX (DOMONPUTIMAYIE, WO 0A€ MONCIUGICMb ULISIXOM CUCEMAMUYHUX
nepemeopeHs CUSHALi@ 8i0OMBOPIOSAmMY KPUEY CKIAOAHHSA KOIbOPY i iCIMOMHO CNpoCmumu npoyec toeo
HANAUIMY BAHHSL.

Kniouosi cnosa:. yugposuti damuux, 6uUMIpI08aHHS, NPOHUKHICMb, ONMUYHA cepedoguie, KOHMPOIb
AKOCMI, NPUPOOHULL 2a3.

Llenv — usmepenue ysema 01 KOHMPOJA Kavecmsaad npupooHozo 2asa. Onpeoenenbl OCHOBHbLE NONONCEHU
npuUMeHenue ONmodIeKMpPOHHO20 Memooa UsMepeHus ygema Osi KOHMPOIs KAuecmaa npupooHo2o 2dsd.
Paccmompensr ocobennocmu npoyecca xowmpona napamempog 2asda. llpednodcen onmosnexmpoHHbIl
Memoo u peanusyrouee e2o ycmpoiicmeo. Ilpednodcennoe ycmpoiicmeo — O0amuux yeema 8 KOmopom
ucnonv3yemcsa 6oavule mpex HomonpueMHUKO8, 4mo Odcm B03MONCHOCMb NymeM CUCMEeMAMUYecKux
npeobpazo8anull CUSHAN08 BOCNPOU3BOOUMb KPUBYIO CIONMCEHUS UBEMAd U CYUWECMBEHHO YNPOCMUmMb
npoyecc e20 HaCMpoUKU.

Kniouesvie cnosa: yugposoii oamuuk, uzmepenue, NPOHUYAEMOCMb, ONMUYECKAs cpedd, KOHMPOTb
Kayecmea, npupoonblil 2as.

The purpose — measurements of color for qualityrobof natural gas.Defined the main provisions tise

of optoelectronic method, color measurement folligueontrol of natural gas. The features of thegarss
control gas parameters. The proposed optoelectmoeithiod and implements its device. The proposed
device is a color sensor which uses more than fhine®detectors, which will give the opportunitydagh
systematic transformations of the signals to repcedhe curve of the colors addition and to singytlife
process of configuration.
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Control of parameters gas currently operate the As independently in our country to check
only large gas consumers. The rest of thealorific value of gas consumers can not provider
calculations use the data of the gas supplyirnbe temptation is to "cheat" it volume.
organizations. All of us repeatedly noticed that when you turn

Up to the present time in Ukraine the quality obn the kitchen gas burners — not always natural gas

natural gas for the population is regulated by thaurns cleanly with a blue flame.
State standard 5542087 (combustible natural Gases According to the materials of domestic and
for industrial and municipal purposes), according tforeign researchers dealing with natural gas gualit
which the caloric value of this fuel must be atstea— color of light depends on many parameters [2, 3].
7600 Cal/m. And checked this figure, according to  Bright blue color of a flame speaks about high
the same standard, should month [1]. caloric content; reddish — about impurity in gas.

In Ukraine, unlike most European countries, the Flame of obviously expressed red shade — sign
volumes of consumed gas are charged in cubif low-gas mixture with a low temperature.
meters. Color of fire in a gas ring demonstrates the

In Europe volumes are measured in electricabrrect or wrong combustion of gas [4, 5].
units — NJ or kV, that is, the conversion of gas If the flame has uniform blue color, then natural
consumed, taking into account its calorific value. gas burns down completely, generating at the same
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time the maximum heat gases quality and features of storage tanks oparati
If fire of the yellow, red or any other color otherfor liquefied gases.

than blue means, to a torch the insufficient amount gqtaplished areas optimal use of liquefied gases
of air arrives. Respectively, at the same time legsg efficiency increase ways of their use ’

heat is generated [6 — 8. :
On the basis of the above development of a '€ authors propose for this purpose the

method the express of natural gas quality coninol (5)p_toelectron|c method and implements its device

such characteristic indicator as measurement @fi9. 1).

flame luminescence color is relevant. The main element of the colors recognition
In [4] modern definition methods of the generatlevice is a color sensor, which each radiation puts

sulfur in natural gas are presented. Three dedimiti in line three signal proportional to the color

ways of the general sulfur with use chemicaoordinates. To convert the light energy into
luminescent detector are offered. electrical energy is used three photodetector,

_The method for determination of total Sthcursrpectral characteristic which must be in the region
using the same separation column as fQ

determination of individual sulfur components inOf the spectrum V'S'b!e portion and to reproduce
natural gas, but at maximum possible temperatuP&€ Of the curves, adding the color. .
values and the flow of the carrier gas, with thm.ai Since it is difficult to find photodetectors with
Fundamentals of petroleum complexes, gaﬁmh characteristics, usually set in front of titem
systems and their features reviewed in [5]. ilters, selected so that the resulting charadiesis
In [6] for quality control of gas proposed©f the photodetector and the optical filt f ()
structural quality management model that takes intincides with one of the addition curves.
account the peculiarities of the extraction proesss It is necessary to make individual adjustment of
processing and transport of gas and allows tbe spectral characteristics of the filter. Thisais
increase efficiency of gas production and gagery time-consuming and laborious operation.
transmission companies. Therefore, the authors propose a color sensor [10,
The structure of the life cycle gas qualityll] that uses not three but a greater number of
management system which reflects some featurespifotodetectors, makes it possible by a systematic
the extraction processes, processing and transportransformation of the signals to reproduce a given
gas. The stages of a quality management structugaldition curve of colors and to simplify the
model which is based on the decompositiononfiguration process.
approach allows to determine the sequence of The principle of the color sensor, fig. 1, is that

procedures qsed to determine the quality of gas. the input of the photodetect Dy, Dy, D3,D4 b(A)
Compilation of "top-down" processes of natural, yiation is supplied.

gas that .inVOlV‘a éhe .g”f!cip'e ofﬂgas pré)cessin" Electrical signals from these photodetectors are
transmission and distribution, gas flow and netwol qcaiveqd through trimming resistors R1, R2, R3

analysis, systems of measurements and systems L T
measurement and its use is presented in [7]. normalizing amplifiersU;,U 5, U, U, , and then

In [8] analyzed the tests conducted to checon four-channel analog-to-digital converter (ADC),
quality parameters of natural gas and the microcontroller MCU through chip USB

permissible deviation. interface data transmission channel on the
Physical properties and conditions of the qualitglectronic computing machin€ECM). Introduced
control process. into the color sensor additional channel w is used
Describe the process of determining the densigpntrol  light intensity, which reduces the
of natural gas, etc. measurement error at different light Iev_els.
The work [9] provides information about the —The input of each channel the signal can be
commercial gas production facilities. given with different transmission coefficient,

Theoretical foundations of transport, storaggetermined from the expression
and distribution of natural gas. _
Attention is paid to automatic control systems, U =a.U. :hu., (2)
widely covered the issues of gas distribution out; I Rii '
networks_ operation and gas storage faC|I|t|_es._ . where:U, —the output signal afth photodetector
Considered transport, storage. the distribution =" 7'
and use of liquefied gas in the main production (i=1.n);
processes for household circuits and agriculture,
highlights the issues of determining the liquefied



ISSN 1993-9981 print
ISSN 2415-3575 online A2 2 (39) 2017

U
outj
amplifier (j = 1,2,3);

ji
thej-th decisive amplifier

— the output signal of thgth decisive

R. — resistance oi-th resistor at the input of where R,
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)‘i2
U =1,R, =KR, [b)f,(M)d\,  (3)
Nix
— the load resistance in the circuit of the
i-th photodetector.

R, — the resistance of the feedback resistor %’nce the input of the normalizing amplifier serves

o . 3t the same time the signals from all photodetector

thej-th decisive amplifier. _ its output voltage will be determined according to
l “3 the formula

‘ 9 - Block temperature control ’j

1- LEDs
A o1, ©2 )
VHLL YHL2 v L3 “HL4

l 11 l l l l J J A, ]
i=
1

)\-2

Luzht filters R — G —
NS 2 \\ 3 N
_3 -Photo diodes m
a‘ R - .
W whereA ;, A , —lower and upper boundaries wave
R4 )
4 - Rated amplifiers lengths of a light band.
From the expression (4) shows that the spectral

e characteristic each of the three channels passage

analog-digital ACD . N . .

converter ‘ ‘ | signals determined from the relationship
& . Microcontroller o || n

I =>a; fi (). (5)
1 ! 1=1 J
7 - MC interface USB USB . ..
Since the real color visible to the human eye,
5 - Data channel ) three meters color space is not the point character
TO COMPUTER which is associated with the presence of thresholds

tutorialize.

In order for the device color recognition could
classify shades of color like the human eye, i.e.
taking into account thresholds of color

The electric current arising in the circuit of eachlifferentiation, it should be able to automatically
solar cell under radiation effelb(A), can be a compare the received signal for the color of the
determinant of the expression burning gas with some benchmarks and find the

maximum distance between them by the formula
= K jb()\)f (M) dA, )

1 - l-bl ®

where f;(A) — the resulting spectral response of thghere [X ] _ the i-th line image of the color
i-th photodetector and the filter; represented in binary code;

Ay A, — the wavelengths of radlat|onx — i-th linek-th standard color:

corresponding to the beginning and end of tk
transmission range otth filter; — a number written in binary code that specifies

K —the coefficient of proportionality. the distance between the test color akth
Then the voltage at the output of each photodetect,@ference_

is equal to The process of recognition is reduced to
checking the inequality

Figure 1 — Digital sensor to measure the
permeability of optical materials

x min
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