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EXPLORATION OF THERMAL LOADS OF HEAT PIPELINE THROUGH 
THERMOVISION SUPPORT 

 
Stefan Vasilev Kalchev, M.Sc. 

 
 
Abstract 
 

A method has been developed for estimating the heat loss from industrial steam pipelines 
based  on  the  aggregation  of  loss  values  from  the  specific  structural  elements  of  the  steam  
pipeline, which is the topic of this dissertation work. The new method allows quantitative and 
qualitative determination of the thermal loss by visualization of the thermograms. A strong 
advantage is that it can be used selectively to determine losses over separate sections of the 
steam pipeline. It does not replace the regulatory "enthalpy method", but the two methods can be 
combined and successfully applied in engineering practice together in parallel. Its realization 
became possible with the availability of measuring devices allowing multipixel measurement and 
averaging of the surface temperature. With the experiments carried out (two in a laboratory and 
one industrial), based on the analytical theory of heat exchange and reference literature, the 
assigned tasks arising from the stated objective are solved. 

From the first experiment, the conclusion is that there is a major flaw in the 
determination of T). This is particularly apparent in repaired sections of the steam pipeline, 
with a new coating of galvanized sheet with high reflectance properties. During summer 
temperatures the ambient temperature influences significantly the data, which requires that the 
measurements must be made in dry weather and at night. The maximum allowable deviation of 
the lens angle from the normal orientation to the measured area must not exceed 25°. Literature 
data  for  the  high  precision  of  thermal  imaging  at  sites  with  a  radiation  coefficient  (degree  of  
blackness) T)>0,85 is confirmed. 

An essential part of the second experiment is the determination of the functional 
dependency  at 0=const for  spatial  thin-walled  objects  with  known  speed  and  
direction of wind. Implementing the "Dimensional analysis" method a criteri  equation is 
obtained, which satisfies the conditions of the thermotechnic task for calculating the heat flow 
through the static supports of the heat conduits. The equation is 95% credible for the Cochrane 
and Fisher criteria for reproducibility and adequacy of the results. The development of the 
mathematical model is a very important stage without which the main purpose of this 
dissertation can not be achieved. 

In order to validate the results of the new method, an industrial experiment was carried 
out on three active steam pipelines at the site of LUKOIL Neftohim Burgas. Between the 
regulatory "enthalpy method" and the newly developed method, there is a deviation of 9-12% in 
the results. 

A software is available that allows the determination of heat loss from the steam 
pipelines as well as from their specific sections in real time. 


