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resume

Georgian local natural energy resource use in terms of opportunities is
limited with coal. Georgian coal reserves are limited by Tkibuli-Shaori coal mine.
Consequently, it's effective use is a significant factor for Georgia’s economic
development. According to the Georgian government’s decision, it is planned to
construct 150-megawatt HPP in Tkibuli, which will use modern combustion
technology ("boiling layer" burning) for a local coal. Based on world forecast, by
the end of XXI century, the world resources of non-recoverable energy — oil and
natural gas will be completely exhausted. This deficit will compensated by
remaining coal reserves of fossil and renewable energy reserves.

There is difference between different levels of coal mine elements and

internal and external ballast percentage concentration. Deriving from this fact, the
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calorific value of coal from different layers is different. Consequently, defining
individual sample calorific value presents active topic.

In the assay, the actuality of calorific value of Tkbul-Shaori plant is
presented in terms of its usage as well as from scientific view.

The analysis are made in calorimetric system for ongoing thermal process
mathematical modeling case with specific easier assumptions that is linked with the
systems face and nature. While considering the terms of the system it is possible to
evaluate temperature affect in terms of analysis schedule. Six characteristic models are
discussed.

In 1922, in Lyon, during International Conference on Chemical organic
compounds (fuels) for measuring the calorific value (calorimetry system in order to
determine the thermal equivalent) it was recommended sample substance -
benzoin acid, as the first sample substance.

The sample substance needs to comply with the high requirements of
cleanliness. For example, a higher-level model ingredient - benzoin acid should
contain 99.992% of the main substance. The achievement of such purity substance
is associated with huge difficulties and consequently, with huge expenses. For
performing relatively low accuracy research, to which calorimetric research refers
as well, it is possible to use low purity benzoin acid. However, it is possible only
after the research of calorific value and sample attestation.

We have performed work to create low accuracy sample substance ( STU-
1). For this purpose we have used Romanian origin ( "STANCHEM") benzoin acid
(C6H5COOH) which according to quality certificate consist of 99.24% main
substance, 0.03% moisture, 10 milligram / kg less heavy metals, less than 0.2%
anhydride, 0.03% sulpozols. The melting temperature is 121,7 °C . During
attestation of sample substance, the calorific value of calorimeter was defined
through high purity (99,992%) benzoin acid, which calorific value per certificate is
equal to 26466 ] / g.

For attestation of STU-1, on precision calorimeter there were conducted 12

sample (10 mm height and 10 mm diameter cylindrical) calorific value
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examination in the high pressure oxygen environment. The results of the
experiment (12 attempts) is divided into two groups according to the
measurements of the mark time.

Observations to track the gross errors in the test, and in case of their
arguments in order to exclude individual measurements determined Stiudent ratios
and measuring the average value with the marginal error.

For measurement of solid and liquid fuel heating value precision
experimental equipment is created, which includes: calorimetric bomb placed in
thermostatic environment; high pressure oxygen filling system; precision
electronic scales; precision electronic dryer, fuel briquettes preparatory assembly.
The system is designed for high-precision measurement of a variety of fuel heating
value.

Theoretical analysis of the heating value measurement system errors and
certain patterns of multiple measurements of the test data statistical processing
methods resulting from errors.

Fuel heating value is designed to measure the second-level model
substance-benzoin acid (calorific 26358,50 + 1,4%).

Experimentally the calorific value of Tkibul-Shaori coal from different
lawyers is determined:

District 1, layer 4 - 18547+15,8 kJ/kg (0,09%);

District 2, layer 4 - 21104+1,47 k]/kg (0,17%);

District 2, layer 6 - 22722+27,4 k]/kg (0,12%);

District 4, a layer of 4 - 20521+31,6 kJ/kg (0,15%);

In the open under the sample - 19060+236,2 kJ/kg (1,2%).

The designed calorimetric system will be used for the students of Energy
faculty, as educational research base.

The work performed is composed of 4 chapters and conclusion. The quoted
literature contains Georgian and foreign sources of 46 description. The

experimental results are processed through statistical methods.
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The work results are approved on two international conferences. Was
discussed on GTU students conference. The major results of the research are

published on six scientific articles, including two without the co-writer.
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