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infrawiTeli speqtruli meTodiT tenianobis

gansazRvris modelis Sesaxeb

ciuri nozaZe, roman samxaraZe, lia gaCeCilaZe,

Tamar rosnaZe

saqarTvelos teqnikuri universiteti

reziume

ganxilulia masalebSi komponentebis gansazRvris infrawiTeli speqtruli meTodi,

romelic efuZneba gansasazRvri komponentis mier infrawiTeli gamosxivebis STanTqmis an

arekvlis unars. amasTan, sxvadasxva komponentisaTvis arsebobs sxvadasxva mgrZnobelobis

diapazoni, sadac ukeTesad gamovlindeba komponentis arseboba. mgrZnobelobis diapazonisa

da kompinentis raodenobrivi Semcvelobis maTematikuri modelis dasadgenad

Camoyalibebulia eqsperimentuli kvlevis etapebi. damuSavebulia eqsperimentuli kvlevebis

zogadi proceduruli modeli.

sakvanZo sityvebi: infrawiTeli speqtruli meTodi. maTematikuri modeli. optikur

maCvenebeli. eqsperimentuli procedura.

1. Sesavali

infrawiTeli speqtruli meTodi erT-erTi yvelaze farTod gavrcelebuli

meTodia praqtikaSi sxvadasxva struqturis masalebsa Tu nivTierebebSi arsebuli

sxvadasxva komponentebis (fizikur-meqanikuri, qimiuri) raodenobrivi da xarisxobrivi

maCveneblebis analizisaTvis. speqtruli meTodis upiratesoba analizis fizikur da

qimiur meTodebTan SedarebiT mdgomareobs komponentebis swrafi, zusti da ukontaqto

gazomvis SesaZleblobaSi.

2. ZiriTadi nawili

masalebis speqtruli Tvisebebidan gamomdinare speqtruli meTodiT komponentebis

gazomvis Tavisebureba infrawiTeli gamosxivebis garkveul diapazonSi ama Tu im

komponentis mier gamosxivebis STanTqmis an arekvlis unarSi mgomareobs. konkretul

masalaSi konkretuli komponentisaTvis arsebobs mgrZnobelobis zoli - garkveuli

talRis sigrZe (), sadac ukeTesad ikveTeba komponentis mier infrawiTeli gamosxivebis

STanTqmis an arekvlis unari - magaliTad, wylisTvis  = 1,95  1,75 mk.m-a (nax. 1).

nax.1. wylis STanTqmis speqtri axlo infrawiTel zolSi.
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aseve, masalis speqtrometruli Tvisebebidan gamomdinareobs, rom TiToeuli

komponentisaTvis arsebobs mgrZnobelobis gankveuli zoli (f - h), romelSic ukeTesad

gamoCndeba mocemuli komponentis arseboba. amasTan, aseve cnobilia, rom gasazomi

komponentis raodenobrivi maCvenebeli garkveul funqcionalur damokidebulebaSia

optikur maCvenebelTan, kerZod:
P=f(G)

sadac, P - komponentia; G – optikuri maCvenebelia (G= Ra Rp, sadac R –gamtarobis an
StanTqmis raodenobaa); F – funqcionaluri damokidebuleba.

speqtruli meTodis analizi aCvenebs, rom konkretul masalaSi konkretuli

komponentis gansazRvra moicavs ramdenime etaps. pirvel etapze mocemuli

komponentisaTvis ganisazRvreba mgrZnobelobis zolis (f-h) masalis sxvadasxva nimuSze

sxvadasxva talRis sigrZeze Catarebuli eqsperimentebis saSualebiT. eqsperimentebis

Sedegebis mixedviT SeirCeva maqsimaluri mgrZnobelobis (a - analizuri) da minimaluri

mgrZnobelobis - nulTan miaxloebuli (p - reperuli) talRis sigrZeebi.

Semdeg etapze mocemul masalaSi mocemuli komponentisaTvis ganisazRvreba

optikuri maCvenebli G:
G= Ra Rp

sadac R - komponentis mier gamtarobis an STanTqmis raodenobaa.
cnobilia, rom gasazomi komponenti optikur maCvenebelTan garkveul

funqcionalur (F) damokidebulebaSia. am damokidebulebis gansazRvra aseve

xorcieldeba eqsperimentuli meTodiT garkveuli wesiT momzadebul masalis mraval

nimuSze.

magaliTad, eqsperimentebiT dadgenilia, rom tenis komponentisaTvis

mgrZnobelobis zoli mdebareobs 1,95  1,75 mk.m-s Soris, xolo damokidebuleba optikur

maCvenebelsa da tens Soris, anu tenis gansazRvris modeli, logariTmulia da aseTi

saxe aqvs:
W= a+k ln-b

sadac a, b, k koeficientebi, romlebsac sxvadasxva masalisaTvis sxvadasxva mniSvnelobebi

aqvs.

konkretul masalaSi tenis gansazRvris modelisaTvis a, b, k koeficientebis

mniSvnelobebic eqsperimentebiT ganisazRvreba.

speqtruli meTodiT sxvadasxva masalebSi sxvadasxva komponentebis gansazRvris

analizidan ikveTeba eqsperimentuli procedurebis Semdegi Tanmimdevroba:

 mocemul masalaSi saanalizo komponentis mgrZnobelobis zolis gansazRvris

procdura;
 mgrZnobelobis zolSi optikuri maCveneblis gansazRvris procedura;
 gasazom komponentsa da optikur maCvenebels Soris funqcionaluri

damokidebulobis (maTemaTikuri modelis) gansazRvris procedura;
 miRebuli modelis konkretul pirobebSi gamocdis procedura.

unda aRiniSnos, rom TiToeuli eqsperimentuli procedura moicavs TiTqmis erTi

da igive samuSaoebs, romelic ase SeiZleba warmovadginoT (nax.2) .



Transactions. Georgian Technical University. AUTOMATED CONTROL SYSTEMS - No 2(18), 2014

140

nax.2. eqsperimentuli kvlevebis proceduruli modeli.

3. daskvna

SeiZleba iTqvas, rom TiToeul procedurul etapze samuSaos Sesruleba moiTxovs

eqsperimentul kvlevas, romelic xangrZlivi da Sromatevadi saqmianobaa. amasTan ikveTeba:

eqsperimentisaTvis nimuSebis momzadebis erTgvarovneba; eqsperimentebis Sesrulebis

erTgvarovani teqnologia, monacemebis erTnairi tipi, monacemebis damuSavebis erTnairi

meTodi, rac eqsperimentul kvlevebSi kompiuteruli teqnologiebis saSualebebisa da

meTodebis gamoyenebis saSualebas iZleva.
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Summary

Paper proposes spectral method for determination of components in materials, which is

based on the method of absorption or reflection component of infrared radiation. However,

different components have different ranges of sensitivities, in which appears existance of a

component. To build a mathematical model of the range of sensitivity and the quantity of the

component defined stages of experimental researches. Is developed a general procedural model of

experimental researches.
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Роснадзе Т.

Грузинский Технический Университет

Резюме

Рассмотрен инфракрасный спектральный метод определения компонентов в

материалах, который основан на способ поглащения или отражения компонентом

инфракрасного излучения. При этом, для разных компонентов существуют разные

диапазоны чувствительностей, где наилучшим способом проявляется наличие компонента.

Для построения математической модели диапазона чувствительности и количественного

содержания компонента определены этапы экспериментальных исследований. Разработана

общая процедурная модель экспериментальных исследований.


