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ANALYSIS OF REDUCTION OF ENERGY LOSS AT STORAGE OF 
HIGH VISCOSITY OIL PRODUCTS IN VERTICAL STEEL TANKS

Yunoshev N., student
ONAFT, Odessa

The problem of energy conservation is becoming increasingly important, both in residential 
and industrial sector. Energy-efficiency is a using less energy to provide the same level of power 
supply for buildings or industrial processes. 

In many countries the energy consumed by buildings and industrial facilities takes 40% of 
annual consumption of primary energy resources. The 60% from these energy resources are used 
for heating and cooling. Nonrational consumption of energy for heating can leads to increasing 
product prices and decreasing competitiveness of industrial plants. Regarding the subject of 
scientific work, inefficient use of energy resources for heating in technological processes on the 
tank farms will lead to increasing transportation and storage cost of oil products. So, according to 
such a large percentage of economic loss, attention given to reducing the heat losses from non-
isothermical insulating the building constructions is increasing at last years.

The thermal insulation of the cylindrical oil reservoirs has always been rather difficult. The 
cylindrical shapes always demand high requirements to the quality of insulating materials, as well 
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as the need to protect these materials from environmental influences, mechanical damage and 
humidity. In addition, the complicity of choice the materials for thermal insulation are associated 
with fire-safety requirements of the oil industry. Furthermore the Odessa region is characterized by 
very high humidity and large seasonal fluctuations of temperature: in summer temperatures can 
increase to 35 C, in winter – decrease to -17 C.  The main problem of thermal insulation is also its 
cost. Therefore, at building of oil tanks special attention should be given to economic aspect of 
selection the most optimal thickness of thermal insulation. The insulation layer cost, material 
efficiency and expenses in exploitation can be taken into account. 

The values of heat flow density from the surface of thermal insulated tanks for storage the 
substances with a temperature more than the ambience are determined by building standard 41-03-
2003 «Thermal insulation of equipments and pipelines». But the optimal thickness of thermal 
insulation layer that accord to minimum of economic expenses on heating processes is not 
standardized by this standard. 

The purpose of the study was the comparison the values of heat flow density (standard 41-03-
2003 «Thermal insulation of equipments and pipelines») from vertical steel tank (net volume is 
10000 m3) for storage oil product with high viscosity and the calculated ones. The calculating was 
performed for vertical steel tank with thermal insulation that is specific for oil tank farm for Odessa 
region. 

The impact of the thickness of oil tank thermal insulation on the economic costs to support the 
required temperature of the oil product in the vertical steel tank was considered in present study. 
The obtained results were compared with the economic expenses to installation thermal insulation 
with specified thickness. 

Scientific adviser: PhD Khliyeva O.Ya., ONAFT
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