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Sidorov D. E., Pohorilyi J.V., Hurieva A.O.
National Technical University of Ukraine «Kyiv Padghnic Institute»

ONE METHOD TO DETERMING RADIATION FIELD OF PET IN RDIOACTIVE HEATING

Engineering approach is proposed to determineigéh@sfof radiation in the PET environment
during the infrared heating. The structure of #pgroach provides a good balance between relevance
and specific calculating resources. It also enalolegiickly estimate the necessary computing timing

Keywords polyethyleneterephthalate, radiation heatingnghacent environment, radiation
field.

Warming up the pieces made of polyethyleneterepdithdPET) in the process of air-assist
vacuum forming and the heating of PET preformstha inflation while manufacturing bottles are
performed by infrared heating in the field of imrd radiation. PET-environment is optically
translucent grey.

Radiation field consists of two components:

1S=1+1I, (2)
wherel — intensity of the uncollimated (circular) radaatj | — the intensity of the collimated

(directed) radiation.
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Buger-Lampbert Law identifies exponential decreasethe collimated radiation intensity
depending on the depth of the penetration intdrérgslucent environment:

I, =1, O expl- Ky)), ()

whereK — penetration index; — depth of the radiation penetratiol) — the intensity of the
collimated radiation which affects the surfateQ) under the angle of descent[1, 2]:

The field of collimated radiation is identified Wwithe help of the equation taking into account
Kirchhoff's law:

gﬂ:-al +aB(T)+J, (3)

fiy

where (T) — Plank’s function;) — additive component that takes into account digsation
from collimated and uncollimated radiation compdnen

The reflected radiation flow can make a small dbaotron into the total radiation intensity (if it
does not exceed per cent units from the boundangitons). It is offered to use the following
engineering approach: the amendment is super @aaitin its nature and it can be determined through
the reflection coefficient at the border and inedrtaccording to the y-coordinate direction for the
calculated field¥. Then the calculation will require an additiortakation procedure:

150 = (1) + 7 inv(l +1¢);, (11)
wherei — the number of iteration passage according toordinate.

It is necessary to mention that coefficiehtdR n are the functions of radiation frequency and
radiation properties of PET environment under palir temperature. That is why the field based on
the spectral coefficients is spectral in its natarel must be determined for the corresponding
wavelengths of radiation. Then the integral valdetre radiation intensity can be obtained by

integrating it across the whole analyzed frequaaogeS
n2

1= 1%dn, (12)
nl
In the case of spectrum, which can be represenyediderete stripes, equation (12) can be

replaced by the sum of all m frequency babug, :
1= | _°Dn.,. (13)

Conclusions.The proposed approach provides opportunities fgineering estimation of the
radiation intensity value in the PET environmentpiay of collimated and uncollimated thermal
radiation. It is easy to calculate the estimatedng needed to get the result. The calculated tiadia
field can be used for conducting further reseascith as the research of thermal fields by analyzing
the equation of conservation of energy.
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