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This report contains results of the work on solving complex optimization problems 

of diagnostic systems of heat control including control technology, diagnostic test set, 
training of experts, maintenance carried out by the operating personnel (NDT inspectors), 
diagnostic methods intended to better safety of operation and energy efficiency of differ-
ent industrial objects such as potentially dangerous engineering devices, buildings and 
structures, units of electric power supply and housing and public utilities. 

Better reliability and efficiency of operation within the whole required operating 
time of objects in different industrial sector is one of the urgent problems not only for 
Russia but also for other countries. This problem can be solved only upon complex diag-
nostic of objects which present possibility of emergency situations resulting in financial 
and even human losses. Problem of technical reliability is attended with the necessity of 
power supply and ecologic protection. 

As a result of sophistication of technologies and structures as well as increasing de-
pletion of key assets a number of technogenic accidents and catastrophes. More than 60% 
of them are caused by deviations of their technical characteristics or operating modes 
from the standard values. 

For instance, in 2006 the highest number of fires was registered in the housing sec-
tor. Their share of the total number amounted to 72.3%, and of financial damage – 44.6%. 

Violation of installation and operation rules of electrical equipment was the cause of 
every fifth fire (19.2%), and damage accounted for 31.5% of total financial damage in the 
country. The most inflammable components of the buildings electric installations are 
power lines that cause 40% of all fires and inflammations relating to the electric equip-
ment and power devices that is why their up-to-date diagnostic is very important. 

One of the urgent problems of modern industry is its energy efficiency. For exam-
ple, in Moscow in 2006 total consumption of fuel was equal to 24,963 ths. TFOE includ-
ing the major part – in housing and public utilities (with population) – 50.8% and in in-
dustry – 21.1%. 

Present capacity of energy efficiency for the heat energy and electrical power as 
well account for 25 – 30%. Capacity of energy efficiency for different sectors varies be-
tween 6% and 8% (electrical transport) up to 40 – 45% (housing sector). Economy can be 
provided due to new constructive solutions (for instance, application of innovative materi-
als and technologies of cladding structures) and optimization of objects’ operating stan-
dards before up-to-date monitoring. 

Diagnostic problems of technical condition and characteristics of energy efficiency 
of the enlisted objects can be solved by non-destructive inspection methods, and by ther-
mal method in particular. But correct application of this method requires complex ap-
proach and shall include the following activities having the joint final task (insurance of 
technical, energetic and environmental protection), one strategy, and complying with the 
principle of conceptual unity: 

–   global tasks of safety insurance of operation of different units used by people in 
their life activity; 



–   examination of the object under control and definition of requirements to the 
object; 

–   analysis of possible defects and their criticality; 
–   definition of informative settings of critical defects of the physical field; 
–   control feasibility study, selection of methods or set of methods of non-

destructive inspection and diagnostics; 
–   parameter optimization of equipment and defect identification; 
–   elaboration of defect detection methods, definition of their operating parameters 

and evaluation of quality factors of the object under control; 
–   elaboration of non-destructive inspection and diagnostic technologies: creating 

of control procedures, development of the procedures created on the samples and real 
objects, further certification with metrological examination of the results received in terms 
of compliance of the stated parameters with the values obtained in fact; 

–   personnel training for diagnostic, evaluation of the personnel’s qualification and 
certification; 

–   authorization of companies (or their departments) for non-destructive inspection 
and diagnostics by their accreditation in the selected Assessment system; 

–   fulfillment of works on non-destructive inspection and diagnostics of different 
objects in compliance with the elaborated procedure; 

–   quality evaluation of the work of non-destructive inspection personnel in terms 
authenticity of measurements, reliability of results, feasibility and completeness of con-
clusions for defect detection of the object under control and evaluation of its technical 
condition, selection of the most qualified personnel for diagnostics; 

–   correction of control and diagnostics technologies on the basis of the best ex-
pert’s work results; 

–   issue of the finding for the technical condition of the object under control. 
Performance of this measures – from examination of the object under control in 

terms of evaluation of quality factors and possibility of heat control application by the 
existing soft hardware to optimization of the operating personnel performance – will help 
to solve the technical condition diagnostics of the heat-generating (heat-consuming) ob-
jects and their energy efficiency. It is the basis for resources forecasting and safety opera-
tion insurance (technical, energetic and environmental protection) of the objects in differ-
ent industrial sectors, power generation, construction industry, and transport. 



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /ENU (Use these settings to create PDF documents with higher image resolution for high quality pre-press printing. The PDF documents can be opened with Acrobat and Reader 5.0 and later. These settings require font embedding.)
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308030d730ea30d730ec30b9537052377528306e00200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /FRA <>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


